Revista Brasileira de Ciéncias Agrarias
ISSN (on line) 1981-0997
v.18,n.4,e3274, 2023
ANIMAL SCIENCE (ZOOTECN IA) Recife, PE, UFRPE. www.agraria.pro.br
DOI: 10.5039/agraria.v18i4a3274 - Protocol 3274
Subm. 12/05/2023 « App. 14/08/2023 « Pub. 07/11/2023

Comparative evaluation between F1 (Duroc x Hampshire)
and Moura in the growing and finishing phases

Jonathan Madson dos Santos Almeida'™®, Amanda Fabricio Dantas de Lima?®, Leonardo Augusto Fonseca Pascoal®®,
Jorge Luiz Santos de Almeida®®, Valéria Marinho Leite Falcdo®®, Gledson Firmino Gongalves da Silva®

" Universidade Federal do Mato Grosso, Cuiaba, MT, Brasil. E-mail: jonathan.almeidat@ufmt.br
2 Universidade Federal da Paraiba, Areia, PB, Brasil. E-mail: amandadantas550@gmail.com

3 Universidade Federal da Paraiba: Bananeiras, PB, Brasil. E-mail: leonardo@cchsa.ufpb.br; jorge.almeida@academico.ufpb.br; valeriafalcao001@gmail.com; gledson@academico.ufpb.br

ABSTRACT: The objective of this study was to evaluate the performance, allometric measurements, organ weight and intestinal
morphometry of F1 (Duroc x Hampshire) and Moura pigs. For this purpose, 12 animals aged approximately 70 days were used,
distributed in a randomized block design. The animals were housed individually in stalls with a compact floor, equipped with
dummy-type drinking fountains and masonry feeders. The animals were slaughtered at 180 days of age. Crossbred animals had
higher feed consumption in phase growth Il and throughout finishing, higher weight gain in all phases, better feed conversion in
the first three phases and higher carcass yield (p < 0.05). There was an effect (p < 0.05) for the allometric measurements. F1 pigs
had a lower relative spleen weight, higher intestinal villus height, a better villus height/crypt depth ratio and a larger absorptive
area in the duodenum than Moura pigs. It can be concluded that the F1 pigs had better intestinal parameters and a greater area
of contact with the food, which probably had a positive effect on the zootechnical indices. And allometric measurements such as
chest circumference can be used to estimate the live weight of animals in the growing and finishing phases.
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Avaliagao comparativa entre suinos F1 (Duroc x Hampshire) e Moura nas fases
de crescimento e terminagao

RESUMO: Objetivou-se com este estudo avaliar o desempenho, medidas alométricas, peso de drgdos e a morfometria intestinal
de suinos F1 (Duroc x Hampshire) e Moura. Para isso, foram utilizados 12 animais com aproximadamente 70 dias de idade,
distribuidos em delineamento em blocos casualizados. Os animais foram alojados individualmente em baias com piso compacto,
equipadas de bebedouros do tipo chupeta e comedouros de alvenaria. Aos 180 dias de idade os animais foram abatidos. Animais
cruzados apresentaram maior consumo de ragao nas fases de crescimento Il e toda a terminag&o, maior ganho de peso em
todas as fases, melhor conversédo alimentar nas trés primeiras fases e maior rendimento de carcaca (p < 0,05). Houve efeito (p <
0,05) para as medidas alométricas. Suinos F1 apresentaram menor peso relativo de bago, maior altura de vilosidades intestinais,
melhor relagdo altura da vilosidade/profundidade de cripta e maior area absortiva no duodeno em relagao aos da raga Moura.
Conclui-se que os suinos F1 apresentaram melhores parametros intestinais € maior area de contato com o alimento, o que
provavelmente refletiu positivamente nos indices zootécnicos. E as medidas alométricas como perimetro toracico podem ser
utilizadas para estimar o peso vivo dos animais nas fases de crescimento e terminagao.

Palavras-chave: suinos mesticos; grupo genético; parametros intestinais; raga nativa; eficiéncia produtiva
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Introduction

Brazilian pig farming plays a leading role on the world
stage due to the constant advances made in the areas of
nutrition, health, ambience and genetic improvement. For
some years now, the national herd has been made up mainly
of foreign or exotic breeds, imported from the beginning of
the 20™ century, including the products of crossbreeding
between them and the so-called commercial lines. However,
another genetic group makes up the national herd, consisting
of national or native breeds (Araujo et al., 2020), essentially
present in less intensive and/or subsistence production
systems.

Among the best-known foreign breeds raised in Brazil are
the Large White, Landrace, Duroc, Pietrain and Hampshire.
Among the main national breeds are the Piau, Moura,
Canastra, Caruncho, Nilo, Tatu, Pereira and Piratinga.

Foreign-bred pigs have high productive and reproductive
potential, especially as a result of intense genetic
improvement over the years. One example is Duroc pigs.
These animals have coats ranging from dark brown to
red-orange, which ensure greater resistance to UVB and
UVA rays, which are more intense in hot climates, when
compared to light-coated breeds such as Landrace and Large
White (Ogawa et al., 2019). In addition, Duroc pigs stand out
for their good precocity, especially with regard to productive
performance characteristics (Zhang et al., 2019), which
confers rapid growth.

Hampshire pigs have a black coat with a white stripe
around the shoulder. They are medium-sized animals that
have good carcass quality, with less fat deposition to the
detriment of lean meat, good rusticity, and are preferably
used in crossbreeding with other breeds (Ferreira, 2012).

Crossbreeding is defined as the mating of males and
females of different breeds or strains to produce F1 pigs for
slaughter (Figueiredo et al., 2023). The aim of crossbreeding
is to take advantage of the effects of heterosis, i.e. the
superiority of crossbred offspring in relation to the average
of purebred parents, especially for low heritability traits
such as survival and reproduction (Ferreira, 2012).

In turn, the main characteristics of national breeds
are their rusticity, resistance to disease, lower health and
nutritional management requirements and high adaptability.
The Moura breed, for example, still stands out for the
marbling fat in its meat, which guarantees good quality and
palatability (Araujo et al., 2020), but they are late animals
when compared to foreign breeds. In addition, national
breeds are considered to be of the lard type because they
have a small loin depth and a high fat cover (Dematté Filho
et al., 2019).

In this context, the physiological particularities of these
two genetic groups can explain their respective aptitudes
and how the balance of the gastrointestinal tract and the
maintenance of the integrity of the intestinal epithelium
help in the process of nutrient utilization, directly reflecting
on productive performance characteristics, lean meat
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deposition and those related to carcass yield, meat quality
and reduced feed costs.

The aim of this study was to evaluate the performance,
allometric measurements, weight of digestive and non-
digestive organs, carcass characteristics and intestinal
morphometry of F1 pigs (Duroc x Hampshire) compared to
animals of the Moura breed.

Materials and Methods

The experimental trial was carried out in the Pig Farming
Laboratory of the Animal Science Department of the Center
for Human, Social and Agrarian Sciences of the Universidade
Federal da Paraiba, Campus lll, municipality of Bananeiras,
Paraiba state, Brazil. Experimental protocol no. 3999060320
was approved by the Ethics Committee for the Use of Animals
at the Universidade Federal da Paraiba.

Twelve animals were used, six surgically castrated males
and six females, from the CCHSA Pig Farming Laboratory, six
F1 (Duroc x Hampshire) and six of the Moura breed, with an
average initial weight of 20 + 2.6 kg and approximately 70
days of age. These were distributed in a randomized block
design and divided into two treatments: Treatment 1 - F1
animals (Duroc x Hampshire) and Treatment 2 - animals of
the Moura breed. The animals were housed individually in
stalls with compact masonry floors, equipped with dummy-
type drinking fountains and masonry feeders.

The experimental diets (Table 1) were formulated
according to the recommendations of Rostagno et al.
(2017) in order to meet the minimum nutritional needs of
the pigs in the following phases: growth | (70 - 91 days of
age); growth Il (92 - 112 days of age); finishing | (113 - 140
days old); and, finishing Il (141 - 180 days old). Throughout
the experimental period, the animals were given water ad
libitum and fed twice a day.

To assess performance, the animals were weighed at the
start of the experiment and at the end of each production
phase, the feed consumption of each animal was measured.
To this end, the feed offered and the leftovers were weighed
weekly. Weight gain and feed conversion were calculated.
The performance results were evaluated over the following
periods:

. Period | - from 74 to 93 days of age;

. Period Il - from 74 to 116 days of age;

. Period Il - From 74 to 151 days of age;

. Period IV - from 74 to 179 days of age.

At the end of each evaluation period, allometric
measurements were taken using a tape measure, measuring
areas of the skull, body and limbs of the animals at 14
points based on the descriptors proposed by Barba (2005).
The points measured are described in Table 2, and the
measurement diagram is shown in Figure 1.

At the end of the experimental period (180 days of
age) the animals were fasted on solids for 12 hours and
slaughtered at the Center for Human, Social and Agrarian
Sciences Abattoir belonging to the Meat Products Research
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Table 1. Centesimal composition of the experimental diets used® and calculated values of nutrients supplied.

! Nutritional values obtained from the ingredients were recommended by Rostagno et al. (2017). : Vitamin Premix: vitamin A —34,000 1U; vitamin D3 - 220 IU; vitamin E - 22 mg;
vitamin K - 0.5 mg; vitamin B2 - 3.75 mg; vitamin B12 - 20 mg; calcium pantothenate - 12 mg; niacin - 20 mg; choline - 400 mg. Mineral Premix: iodine - 140 pg; selenium - 300

ug; manganese - 10 mg; zinc - 100 mg; copper - 10 mg; iron - 99 mg.4 Washed sand.

Table 2. Description of the allometric measurements taken on the experimental animals.

and Development Laboratory. The animals were stunned by
electronarcosis with a voltmeter adjustable between 350
and 750 volts, and then bled vertically via the jugular vein
for 3 minutes. All the slaughter procedures were carried
out in accordance with the principles of humane slaughter,
as described by the Ministério da Agricultura Pecudria e
Abastecimento (MAPA) and the regulations of the Conselho
Nacional de Controle e Experimenta¢do Animal (CONCEA).
Immediately after slaughter, the animals were eviscerated
to measure the weights of the spleen, lungs, kidneys, heart,
liver, pancreas, stomach, small, and large intestines (full and
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empty), the length of the small and large intestines and the
collection of small intestine segments. With this data, the
relative weights of the organs in relation to the live weight of
the animals were calculated.

The carcasses were then sawn in half and weighed
immediately afterwards to obtain the hot carcass weight,
and after 24 hours in a refrigeration chamber (5 °C) the
carcasses were weighed to obtain the cold carcass weight.
The calculation of carcass yield was based on the animal live
weight before slaughter and the weight of the eviscerated
hot carcass.
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Figure 1. Diagram illustrating the allometric measurements
taken on the animals during the experimental period. 1 -
BL: Body length; 2 - CW: Croup width; 3 - CH: Croup height;
4 - LL: Leg length; 5 - WH: Withers height; 6 - PL: Palette
length; 7 - HL: Head length; 8 - HW: Head width; 9 - EL: Ear
length; 10 - EW: Ear width; 11 - SP: Shin perimeter; 12 - AP:
Abdominal perimeter; 13 - TP: Thoracic perimeter; 14 - NP:
Neck perimeter.

For intestinal morphometry, samples of approximately
1 cm were taken from the duodenum and jejunum. The
intestinal segments were fixed in Metacarn solution
(containing 60% methanol, 30% chloroform and 10% acetic
acid) for twelve hours and kept refrigerated, after which
they were soaked in a 70% alcohol solution. The samples
were taken to the Histology Laboratory of the Agricultural
Sciences Center/Universidade Federal da Paraiba, Campus
Il, in the municipality of Areia, Paraiba state, Brazil. They
were then dehydrated in increasing series of alcohols and
passed through a battery of xylol and, at the end of this
stage, embedded in paraffin. The paraffin blocks were then
microtomized to make the histological slides.

The slides were stained using Periodic-acid reactive
Schiff (P.A.S.) + hematoxylin to measure the variables of
villus height (VH), crypt depth (CD), and villus width (VW).
Once the data was available, the villus height/crypt depth
ratio (VH/CD) and the absorptive area (AA) were calculated
by multiplying the villus height by its width. To measure the
intestinal variables, 4 photomicrographs were taken (with a
20x objective) per animal, with 3 measurements in each one,
totaling 12 measurements per animal and 72 measurements
per treatment. Photomicrographs of the histological slides
were taken using an Olympus BX53 light microscope and a
Zeiss Axion camera, coupled with the Cellsens Dimension
digital image capture program. The measurements were
taken using ImageJ, a specific program for image processing.

The observed data was subjected to analysis of variance
using the GLM (General Linear Models) procedure and
the means were compared using Student T-test. Pearson
correlation analysis was carried out between allometric
measurements and the animals live weight. All data was
analyzed using SAS Universtity (2018) statistical software,
and the data was considered significant at 5%.
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Results and Discussion

The performance data is described in Table 3.

The Moura breed animals had lower (p < 0.05) daily
feed consumption values for phases growth Il, finishing I,
and finishing Il when compared to the F1 animals. However,
this was not reflected in production efficiency, since the F1
animals from the Hampshire x Duroc crossbreed showed
higher (p < 0.05) daily weight gains in all the phases studied
and better (p < 0.05) feed conversion values in the first three
phases.

The carcass yield and final weight of the F1 animals were
higher (p < 0.05) than those of the Moura breed, maintaining
the same behavior seen for the performance data, since they
are correlated.

The Moura breed showed worse production indices than
the F1 animals (Hampshire x Duroc), as shown in Table 3, and
this can be explained by the lower selection pressure that
occurred in the Moura breed, and because it is a lard-type
genetic material that performs well in reproductive aspects,
but it is observed that in production data, they are inferior
to meat-type animals, with low daily weight gain, poor feed
conversion and low carcass quality (Figueiredo et al., 2023).
Furthermore, animals crossed between two breeds increase
the degree of heterosis like the breeds crossed in the
experiment, and one breed complements the other in terms
of better growth rate, feed conversion and lean meat yield,
increasing production gains without increasing production
costs (Barbosa & Crocomo, 2022).

The new breeds have better production rates and a final
product that meets the demands of today consumer market,
while the native breeds no longer reflect the genetic reality
of today pig farming. However, native breeds have tenacity,

Table 3. Performance and carcass yield of crossbred pigs
(Duroc x Hampshire) compared to Moura breed pigs.

DFC: Daily feed consumption; DWG: Daily weight gain; FD: Feed conversion; CY: Carcass
yield; FW: Final weight; * Averages on the same line followed by different letters differ
(p < 0.05) by Student’s T-test. 2 Standard error of the mean.
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disease resistance, low feed requirements, high adaptability,
and offer differentiated products on the market (Juliatto
2016).

Although the gender variable was not analyzed, it is
worth noting that castrated males are more precocious
than females, depositing adipose tissue earlier. Whole male
pigs are the last to deposit adipose tissue and have a higher
proportion of muscle tissue, so it is clear that the sex of pigs
is a determining factor in performance and quantitative
carcass characteristics (Moreira, 2022).

Females have a higher hot carcass yield than
immunocastrated males, which in turn have a higher yield
than castrated males. Immunocastrated females and males
have a higher percentage of lean meat than castrated males
(Moraes et al., 2010).

However, comparing castrated males and females during
phases finishing | and I, it was observed that males had
higher feed consumption than females, as well as higher
daily weight gain (p < 0.01) (Moreira, 2022).

Table 4. Allometric measurements (cm) of crossbred pigs
(Duroc x Hampshire) compared to Moura breed pigs in
phases growth | and II.

HL: Head length; EL: Ear length; EW: Ear width; HW: Head width; BL: Body length;
WH: Withers height; PL: Palette length; CH: Croup height; LL: Leg length; CW: Croup
width; SP: Shin perimeter; TP: Thoracic perimeter; AP: Abdominal perimeter; NP: Neck
perimeter. * Averages on the same line followed by different letters differ (p < 0.05) by
Student T-test. 2 Standard error of the mean.
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The wvalues related to the animals allometric
measurements taken throughout the experimental period
can be seen in Tables 4 and 5.

It can be seen that in phase growth | there was an effect
(p < 0.05) of the genetic groups for the variables of ear
length (EL), ear width (EW), body length (BL), palette length
(PL), croup height (CH), and leg length (PLL), in which the
animals of the Moura breed obtained higher values. As for
the croup width (CW) and thoracic perimeter (TP) variables,
the F1 animals had higher values.

For phase growth Il, the variables of ear length (EL), ear
width (EW), and thoracic perimeter (TP) were influenced
(p < 0.05) by the genetic groups, with EL and EW being
greater for Moura breed pigs and TP being greater for F1
animals.

In the phase finishing |, there was an effect (p < 0.05) of
the genetic groups on ear length (EL) and ear width (EW),
in which the animals of the Moura breed obtained higher
values. The F1 pigs had higher values for the variables

Table 5. Allometric measurements (cm) of crossbred pigs
(Duroc x Hampshire) compared to Moura breed pigs in
phases finishing | and II.

HL: Head length; EL: Ear length; EW: Ear width; HW: Head width; BL: Body length;
WH: Withers height; PL: Palette length; CH: Croup height; LL: Leg length; CW: Croup
width; SP: Shin perimeter; TP: Thoracic perimeter; AP: Abdominal perimeter; NP: Neck
perimeter. * Averages on the same line followed by different letters differ (p < 0.05) by
Student T-test. 2 Standard error of the mean.
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palette length (PL), croup height (CH), croup width (CW), and
thoracic perimeter (TP).

As expected and similarly, there was an effect (p < 0.05)
of the genetic groups in phase finishing Il (final evaluation
phase), with Moura animals maintaining ear length (EL) and
ear width (EW). On the other hand, palette length (PL), croup
width (CW), and thoracic perimeter (TP) remained higher in
F1 animals.

With the results obtained from the allometric
measurements, Pearson correlation was made with the
animal live weight. Among the correlations made, the
one that showed the greatest margin of accuracy was the
correlation of thoracic perimeter (TP) with the animal live
weight (LW), as can be seen in Table 6.

In Figure 2 we can see that there is a high positive
correlation between the chest girth and the live weight of
the animals, which means that we can use this measurement
to estimate the live weight of the animals using only a tape
measure.

The difference observed in the ears may have been
affected by the Asian ear type of the Hampshire breed and
inherited these characteristics to the crossbred pigs used in
the experiment. Differences in ear length and width may not
be important for animal production, but they are directly
linked to racial characterization (Juliatto, 2016).

Table 6. Correlation of measurements (cm) with the live
weight of the animal (kg).

Cell content: Pearson correlation; P-value. BL: Body length; TP: Thoracic perimeter; AP:
Abdominal perimeter; NP: Neck perimeter; LW: Live weight of the animal.

Figure 2. Correlation between thoracic perimeter and live
weight of the animal.
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The animals in the experiment were close in their other
allometric measurements, since the Moura breed does not
differ from some of the characteristics of the exotic breeds,
but they do have their qualitative phenotypic characteristics
for the breed to fit into. Allometric measurements are
used to try to mitigate the loss of genetic resources in the
pig species, and the conservation and recording of genetic
characteristics has been carried out by some centers in Brazil
(Juliatto, 2016).

The result of the correlation between the thoracic
perimeter found in this work shows a strong correlation, and
shows that it is possible to use this variable in mathematical
methods that establish the live weight of animals based
on allometric measurements, since it has a high degree of
reliability. In his work with native breed pigs, Cruz (2019)
also found a higher correlation between this analyzed
variable and the live weight of animals. This correlation can
be a viable alternative for obtaining animal weights on farms
that do not have mechanical or digital scales, due to the high
price and mobility of this equipment, as well as the fact that
it does not interfere with animal handling, avoiding stress
and bruising.

According to the results, there was no influence (p >
0.05) of the genetic groups on the relative weight of the
digestive organs: liver, pancreas, full and empty stomach,
full and empty small and large intestines, nor on the length
of the latter (Table 7).

There was an effect (p < 0.05) of the genetic groups
on the relative weight of the spleen. However, there was
no influence (p > 0.05) on the other non-digestive organs
analyzed: lungs, heart, and kidneys (Table 8).

The spleen has important functions in the body, including
the formation of blood cells, iron recycling, blood filtration
and storage, phagocytosis and acting in the immune
response (Santos et al., 2015). The greater relative weight
of the spleen could probably be a reflection of the immune
system of the Moura animals, in order to fight off any possible
infection caused by pathogenic microorganisms or antigens
that are often associated with the ingredients in the diet,
as well as the fact that they are known to be more hardy

Table 7. Relative weight of digestive organs and intestinal
length of F1 pigs (Duroc x Hampshire) compared to Moura
breed pigs.

! Averages on the same line followed by different letters differ (p < 0.05) by Student
T-test. 2 Standard error of the mean.
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Table 8. Relative weight of non-digestive organs in F1 pigs
(Duroc x Hampshire) compared to Moura breed pigs.

! Averages on the same line followed by different letters differ (p < 0.05) by Student
T-test. 2 Standard error of the mean.

animals, and therefore may have a more robust and resistant
immune system, although this hypothesis needs further in-
depth studies to be confirmed.

The results for the organs evaluated are in line with those
found in the literature (Nascimento et al., 2020) for pigs of
a similar age and weight to those used in this experiment.
However, variations between the values of the organs
analyzed and those in the literature may be due to factors
such as: diet composition, age of the animals, slaughter
weight and the genetic group used.

There was probably no influence of the genetic groups
on the weight of almost all the organs evaluated due to the
fact that the variation in organ weights, especially digestive
organs, is directly related to the composition of the diets,
especially the energy and protein content, indicating that, if
provided in equal quantities, the weights tend to be similar
(Oliveira et al., 2021).

In this respect, the consumption of low-protein diets
supplemented with synthetic amino acids affected the
weight of the gastrointestinal tract, but not that of the liver,
kidneys, pancreas, and heart of growing pigs (Oliveira et al.
2021).

With regard to energy sources, we can mention fibers,
while some sources and/or types of fibers, when they are
not completely digested by the enzymes present in the
gastrointestinal tract, can affect the physical characteristics
of the contents of the intestine, with possible changes in the
morphology of the organs that participate in the digestion
process (Gomes et al., 2006).

In a study using non-genetically improved crossbred pigs,
the authors only observed an increase in the gastrointestinal
tract and empty stomach of the animals that consumed the
fibrous diet, with no significant changes in the other organs
evaluated (Gomes et al., 2006). However, when replacing
up to 24% of corn with babassu meal, other authors found
no difference (p > 0.05) in the relative weight of the organs
evaluated (Gomes et al., 2020).

Figure 3 shows the villi and intestinal crypts in the
duodenum and jejunum of the respective genetic groups
evaluated.

There was an influence (p < 0.05) of the genetic groups
on the intestinal morphometry variables in the duodenum. It
was observed that F1 animals (Duroc x Hampshire) showed
greater villus height, greater absorptive area and a better
villus height/crypt depth ratio when compared to Moura
pigs. There was no effect (p > 0.05) for the villus width
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Figure 3. Photomicrographs of cross-sections of the wall
of the small intestine, duodenum, and jejunum. You can
see the intestinal villi (arrow) and the crypts of Lieberkiihn
(keys). DT1 - Duodenum of F1 pigs (Duroc x Hampshire);
DT2 - Duodenum of Moura pigs; JT1 - Jejunum of F1 pigs
(Duroc x Hampshire); JT2 - Jejunum of Moura pigs. 200x
maghnification. Periodic-acid reactive Schiff (P.A.S.) staining.

and crypt depth variables. The different genetic groups did
not influence (p > 0.05) the morphometric variables in the
jejunum (Table 9).

The size of the intestinal villi is directly proportional
to the processes of digestion and absorption of nutrients,
so the larger the villi, the greater the capacity for these
processes, since the brush borders are where the intestinal
digestive enzymes are produced (Nunes, 2017), so larger
villi means a larger contact surface area for the absorption
of nutrients and, consequently, more energy for productive
and reproductive processes.

In turn, the decrease in the height of the intestinal villi
may be due to an increase in the rate of desquamation of the
epithelium, resulting from the proliferation of pathogenic

Table 9. Morphometric parameters of F1 pigs (Duroc x
Hampshire) compared to Moura breed pigs.

! Averages on the same line followed by different letters differ (p < 0.05) by Student
T-test. 2 Standard error of the mean.
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microorganisms; or it may also be related to changes in the
depth of the crypts as a compensatory mechanism to ensure
the turnover of cells, especially in the apical region (Oetting
et al., 2006). In addition, the composition of the diet can
play a fundamental role in modifying intestinal transit and
enzymatic activity, which can reflect on the morphology of
the intestinal epithelium.

The use of fruit waste (e.g. pineapple and mango) as
a source of fiber in the diets of finishing pigs promoted a
decrease in villus height when compared to animals that did
not consume such waste (Oliveira, 2015). In this context,
the recovery of the epithelium depends on changes in
management, nutrition and, if necessary, therapeutic
interventions.

Although villus height and crypt depth are parameters
for analyzing the intestinal mucosa, the ratio between these
two variables is a more accurate parameter for verifying
the integrity and health of the intestinal mucosa. Thus, the
higher the villus height/crypt depth ratio, the better the
integrity and health of the intestinal epithelium (Almeida et
al., 2021) and, consequently, there will be a greater area for
absorbing nutrients and lower energy losses for cell renewal.

The differences observed in the parameters related
to intestinal integrity, in which the F1 animals (Duroc x
Hampshire) were superior to the Moura breed, may probably
be related to the intense genetic improvement over the
years, reflecting the balance of the gastrointestinal tract and
the maintenance of the integrity and health of the intestinal
epithelium.

Conclusions

F1 pigs (Duroc x Hampshire) showed better integrity and
health of the intestinal epithelium and greater contact area
with the food, which probably reflected positively on the
performance indices evaluated. Allometric measurements
such as body length, thoracic perimeter, abdominal perimeter
and neck perimeter have a positive correlation with the live
weight of Moura pigs and can be used to estimate the live
weight of animals during the growth and finishing phases.
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