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Abstract. The aim of the study was the evaluate the influence of breed, meat and fat-content on
the weight of chosen internal organs. The research involved 120 fatteners of the Polish Landrace,
Polish Large White, Pietrain and Duroc breeds of pigs. After slaughter and veterinary examina-
tion, internal organs were obtained: the heart, lungs, liver, spleen and kidneys. The organs were
weighed to an accuracy of 0.01kg. On the basis of the weight of the organs and the weight of the
fatteners before slaughter, the indicator of the proportion of the examined organs to the body-
weight of fatteners was calculated. The research has shown a significant influence of breed on
the weight of internal organs. Especially significant differences were observed between the Pol-
ish Large White and Duroc breeds. Statistically significant influence of fat- and meat-content on
the weight of organs was also observed. Fatteners with lower fat and higher meat-content were
characterized by higher weight and proportion of the heart, lungs and liver.
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INTRODUCTION

Among the animals used by men, pigs are characterized by numerous unique anatom-
ical and physiological features which decide about their use and their productive poten-
tial. One of the unique properties of this species of animals is the relatively small weight
and proportion of internal organs. This relation refers to the heart in particular, the weight
of which represents around 0.30% of the body weight of pigs, while for other species of
domestic animals this rate amounts to nearly 0.50%. According to Dammrich [1987], the
process of the domestication of pigs contributed to an increase in unfavourable proportions
between the body weight and the weight of internal organs, which, in the scholar’s opin-
ion, is confirmed by the differences in the weight of organs between wild boars and do-
mestic pigs. Pigs characterized by very high meat-content are characterized by particularly
unfavourable proportions between body weight and the weight of internal organs.
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According to Kotacz [2006], low weight of the heart and lungs leads to lower adaptive ca-
pabilities of those pigs due to the insufficiency of the vascular and respiratory systems.

The weight of internal organs of pigs is conditioned by numerous genetic, physio-
logical and environmental factors [Cliplef and Mackay 1993, Migdat et al. 1999, Ru-
usunen et al. 2007, Tereszkiewicz 2007]. The size of the internal organs of pigs and their
mutual proportions and share in the body weight undergo significant changes associated
with age, growth and the development of the organism. White et al. [1995], who exam-
ined the weight of internal organs of pigs slaughtered at different ages, showed that the
weight of the heart of one day old female fatteners of the Yorkshire breed amounted to
13.00 g, of those 41 days old it was 73.30 g, of those 123 days old — 200.40 g, while of
the 260-day-old fatteners the weight was 385.00g. Migdat et al. [1999] observed that the
heart of the fatteners of the Polish Landrace breed weighing 110 kg before slaughter,
weighed 303.30 g. As Pond and Haupt [1978] showed, the weight of the heart consti-
tuted around 1% of the body weight of piglets. With growth, the weight of the heart de-
creases and amounts to around 0.33% for somatically grown-up pigs. Similar changes
have been observed for the liver and kidneys, whose proportion to the body weight of pigs
amounts to 3.10% and 1.00% respectively, while for grown-up pigs 1.40% (liver) and
0.25% (kidneys).

The results of the previous research [White et al. 1995, Migdat et al. 1999, Ruusunen
et al. 2007] prove that breed and the crossbreeding scheme, in particular, influence the
weight of internal organs. According to Cliplef and McKay [1993], sex also influences
the weight of internal organs. However, the connection between sex and the weight of in-
ternal organs was not confirmed by Ruusunen et al. [2007]. According to other studies
[Davey and Bereskin 1978, Pasciak et al. 2003], external factors associated with the im-
provement of the production traits of pigs, deciding about the effectiveness of production,
exert a crucial influence on the weight of internal organs. The studies show that intensive
selection directed at the lowering of fat-content in carcass leads to an increase in the weight
of internal organs. The intensiveness of feeding and the content of the feed-ration also in-
fluence the weight of internal organs [Kerr et al. 2003, Ruusunen et al. 2007].

At present, the examination of physiology, structure, size and weight of internal organs
of pigs is crucial, considering their use in xenotransplantation. According to Smorag and
Stomski [2005], the size and weight of internal organs, especially of the heart and kid-
neys, and their diversification among the breeds, makes possible the selection of organs
with appropriate anatomical structure, size and weight for various recipients.

The aim of the research was to evaluate the influence of breed, meat and fat-content
of fatteners on the weight of selected internal organs.

MATERIAL AND METHODS

The research was conducted in Pig Slaughter Performance Testing Station in
Chorzelow. The study involved 120 fatteners of the Polish Large White, Polish Landrace,
Pietrain and Duroc breeds from control fattening. Before slaughter, fatteners were weighed
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individually to an accuracy of 0.10 kg. After evisceration and veterinary examination, in-
ternal organs: hearts, lungs, livers, spleens and kidneys, were extracted for examination.
The organs were weighed to an accuracy of 0.01 kg. On the basis of the weight of inter-
nal organs and the weight of fatteners before slaughter, the indicator of the proportion of
the examined internal organs to body weight of fatteners was calculated. Successively, the
thickness of back-fat in five points was measured and the average back-fat thickness from
the five measurements was estimated. Back-fat was measured to an accuracy of 0.10 cm.
Then, a division and detailed dissection of the carcasses was performed. The percentage
of meat-content in carcass was estimated on the basis of the data obtained from the divi-
sion into parts and from the dissection.

Numerical material obtained in the research was statistically evaluated. The following
factors were taken into account: the influence of breed (Polish Landrace, Polish Large
White, Pietrain, Duroc), meat-content (S, E end U classes of the SEUROP system) and sub-
cutaneous fat content (backfat of thickness below 1.40 cm and above 1.40 cm) of car-
casses. T-Student or Tukey’s tests were used to evaluate the significance of the difference
between the factors. The results of the research were calculated with Statistica®9.0 PL.
[StatSoft, Inc. 2010].

RESULTS AND DISCUSSION

The previous research [Cliplef and McKay 1993, White et al. 1995, Ruusunen et al. 2007]
showed that the weight of internal organs of pigs depends on breed. According to Migat
etal. [1999], mixed-breed pigs also differ in the weight of internal organs. Ruusunen et al.
[2007] prove that the weight of the heart, liver and kidneys of the Landrace breed of fat-
teners weighing 104 kg during slaughter amounts to 342 g, 1625 g, 355 g, respectively,
while for the Yorkshire fatteners with a similar body weight, the weight of these organs is
351 g, 1515 g, and 343 g. The study conducted by Migdat et al. [1999] shows that com-
mercial cross-breeds with the Pietrain breed have heavier hearts, livers and kidneys in
comparison to the fatteners of the Polish Landrace breed and the mixed-breed fatteners ob-
tained without the share of the Pietrain breed.

The description of internal organs of the examined breeds of fatteners is presented in
Table 1. It was proved that the breed factor exerted a statistically significant influence on
both the weight of the organs and their percentage in the body weight. Particularly visible
differences were observed between the Polish Large White and other breeds. The fatteners
of the Polish Large White breed had a considerably lower weight of the heart, lungs, spleen
and kidneys in comparison to the average weight of organs of the fatteners of the Polish Lan-
drace, Pietrain and Duroc breeds, which were characterized by the highest weight of the or-
gans in the group of the examined breeds. The differences in the weight of organs between
the Duroc and Polish Large White breeds were significant and amounted on average to
0.03 kg for the heart, 0.54 kg for lungs, 0.26 kg for the liver and 0.02 for kidneys. It should
be noted that the fatteners of the Polish Landrace and Pietrain breeds were characterized by
a similar weight of internal organs (with the exception of kidneys) (Table 1).
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According to the previous research, the heart constitutes from 0,34% [Cliplef and
McKay 1993] to 0.41% [Yang and Lin 1997] of the slaughter weight of fatteners. The fol-
lowing study shows that the proportion of the heart to the body weight of Polish Landrace,
Pietrain and Duroc fatteners was within the ranges presented in the previous research on
the subject. Fatteners of the Duroc breed were characterized by the highest proportion of
the weight of the heart to pre-slaughter weight, which amounted to 0.41% on average
(Table 1). Polish Large White fatteners were characterized by a slightly lower proportion
of the weight of the heart, amounting to 0.32% on average, in comparison to what was
stated in the previous research. Previous research [Tereszkiewicz 2007] proved that the
liver comprises 1.75% of the body weight of fatteners of the Polish Landrace breed, while
the proportion of lungs is 1.18%. In this study, a slightly lower proportion of these organs
to the body weight of the Polish Landrace fatteners was observed (Table 1).

The research proved that the weight and proportion of internal organs, except for the
spleen and kidneys, was visibly dependent on back-fat thickness of the examined fatten-
ers (Table 2). It was observed that fatteners with lower fat-content were characterized by
a statistically significantly higher weight and percentage of the heart, lungs and liver. The
greatest difference between the groups, which amounted to 0.18 kg on average, was stated
for the weight of lungs. The previous research [Tereszkiewicz 2007] proved that fatteners
with back-fat thickness below 1.20 cm were characterized by the weight of lungs 0.07 kg
higher in comparison to the fatteners with back-fat thickness above 1.60 cm. The interde-
pendence between subcutaneous fat-content and the weight of internal organs was also
observed by Davey and Bereskin [1978], who proved that pigs selected for smaller fat-con-
tent were characterized by a higher weight of the liver, heart, kidneys and stomach. Yang
and Lin [1997] showed a negative correlation between the fat-content of fatteners and the
weight of the heart. Also according to Ruusunen et al. [2007 a], the correlation between
the weight of fat in carcass and the weight of the heart is negative and amounts to —0.020.

As the present study shows, fatteners with lower subcutaneous fat-content were charac-
terized by a significantly higher weight of the liver (0.11 kg difference). According to Pas-
ciak et al. [2003], the selection conducted with the aim of decreasing back-fat thickness leads
to changes in the ways of storing additional energy, which the animals accumulate in the
liver in the form of glycogen, which in turn leads to the growth of the weight of this organ.

According to Kotacz [2006], the current direction of the development of pigs leads to an in-
crease in unfavourable disproportions between body-weight and the weight of internal organs.
However, a view dominates among scholars that breeding directed at the improvement of slaugh-
ter traits, at increasing meat-content and decreasing fat-content in particular, leads to an increase
in body-weight and the weight of internal organs of fatteners. These interdependences were also
confirmed by Davey and Bereskin [1978] and Cliplef and McKay [1993]. Migdat et al. [1999]
also proved that fatteners with higher muscle-content are characterized by a higher weight of in-
ternal organs, mainly of the heart, liver and kidneys. These observations were also confirmed in
the present research (Table 3). It was observed that fatteners with higher meat-content were
characterized by a higher weight and proportion of the heart, liver and kidneys. Especially high
dynamism of the growth of the weight and proportion of these internal organs was observed
among fatteners whose carcass was classified into the U and E classes of the SEUROP system.
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It should also be observed that in the group of fatteners whose carcass was character-
ized by very high meat-content (S class) a stoppage of the growth of the weight and pro-
portion of the heart and liver was observed, while in the case of lungs and kidneys, even
a slight decrease in the weight and proportion was observed, in comparison to the fatten-
ers whose carcass was classified into the E class (Table 3). According to Kotacz [2006],
extreme meat-content results in poorer adaptive capabilities and high susceptibility to
stress of fatteners due to cardiac and respiratory insufficiency associated with a low weight
of the heart and lungs.

CONCLUSION

The conducted research proves that the weight of organs and their proportion to body
weight of fatteners was significantly influenced by the breed factor. Particularly visible dif-
ferences in the weight of internal organs were observed between the Polish Large White
and Duroc breeds. A statistically significant influence of fat-content of fatteners on the
weight of organs was also observed. Fatteners with lower fat-content were characterized
by a higher weight and proportion of the heart, lungs and liver. It was also proved that fat-
teners with a higher meat-content were characterized by a higher weight and proportion
of the heart, liver and kidneys. Particularly high dynamism of the growth of the weight and
proportion of these internal organs was observed between those fatteners whose carcass
was classified into the U and E classes of the SEUROP system.
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WPLYW WYBRANYCH CZYNNIKOW NA MASE NARZADOW
WEWNETRZNYCH TUCZNIKOW

Streszczenie. Celem badan bylo okreslenie wpltywu rasy, migsnosci i ottuszczenia tucznikéw na
mas¢ wybranych narzadéw wewngtrznych. Materiat badawczy stanowito 120 tucznikow rasy
polskiej biatej zwistouchej, wielkiej bialej polskiej, pietrain i duroc. Po uboju tucznikéw i ba-
daniu weterynaryjnym pobierano do oceny narzady wewnetrzne: serca, ptuca, watrobe, $le-
dziong, nerki. Pobrane narzady wazono z doktadnoscia do 0,01 kg. Na podstawie masy narzadow
i masy tucznikow przed ubojem obliczono wskaznik udzialu ocenianych narzadéw wewnetrz-
nych do masy ciata tucznikoéw. Z przeprowadzonych badan wynika, ze na mase¢ narzagdow oraz
ich udzial w masie ciata tucznikow istotnie wptywat czynnik rasowy. Szczegélnie wyrazne r6z-
nice ci¢zaru organow wewnetrznych odnotowano migdzy rasg wbp i duroc. Wykazano rowniez
statystycznie istotny wptyw ottuszczenia i migsnosci tucznikow na mase narzadow. Wieksza
masg i udzialem serca, ptuc i watroby charakteryzowaly si¢ tuczniki o mniejszym otluszczeniu
1 Wyzszej migsnosci.

Stowa kluczowe: migsno$¢, narzady wewnetrzne, otluszczenie, rasa, $winia, tucznik
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