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Untersuchungen zum Einfluff von
porcinem Somatropin auf die
chemische Koérperzusammenset-
zung von Mastschweinen

Summary Seventy eight
growing-finishing pigs (male
castrates and females) of the
cross-breed Pietrain x (Large White
x German Landrace) were used to
investigate the effects of pST
treatment on the chemical
composition of the body, the
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Effects of porcine somatotropin
on the chemical body composition
and fat quality in growing-finishing pigs

growth of adipocytes, and the fatty
acid profile of the backfat.
Intramuscular injections (1 or 3 mg
pST) were administered daily from
an average weight of 65 kg up to
slaughter. After pST treatment
significant changes in all studied
characteristics were observed in
barrows, whereas the females
exhibited very small responses.
The pST caused an increase of
water and protein contents and a
simultaneous decrease of lipid
content especially in body parts
rich in fat. Furthermore, the
proportion of unsaturated fatty
acids increased and the fat cell
diameter decreased in the backfat.

Zusammenfassung An 78 minn-
lichen Kastraten und weiblichen
Schweinen der Kreuzung Pietrain x
(Deutsches Edelschwein x Deutsche
Landrasse) wurden Untersuchungen
zum Einfluf} einer porcinen Somato-
tropin (pST)-Behandlung wihrend
des Wachstums auf die chemische
Kérperzusammensetzung der Tiere,
das Adipozyten-Wachstum und das

Fettsidure-Profil des Riickenspecks
untersucht. Die intramuskuléren In-
jektionen (1 oder 3 mg pST) wur-
den tdglich ab durchschnittlich

65 kg Lebendgewicht bis zum
Schlachten verabreicht. Nach der
pST-Behandlung wurden bei den
Kastraten in allen untersuchten
Merkmalen signifikante Unterschie-
de festgestellt, wihrend sich bei
den weiblichen Tieren nur leichte
Reaktionen zeigten. Das pST verur-
sachte eine Zunahme des Wasser-
und Proteingehaltes bei gleichzeiti-
ger Reduzierung des Lipidgehaltes
besonders in den fettreichen Korper-
teilen der Tiere. Im Riickenspeck
war der Gehalt an ungesittigten
Fettsduren erhoht und der Fettzell-
durchmesser erniedrigt.

Key words Body composition ~
fat — growth — somatotropin — pig

Schliisselworter Korperzusammen-
setzung - Fett — Wachstum -
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Introduction

Porcine somatotropin (pST) treatment of growing-finish-
ing pigs elicits dose-dependently marked reduction in
lipid deposition and increase in protein deposition in
carcass associated with improvements in the rate and
efficiency of gain (3-5). Alterations in carcass composi-

tion are due to both increased lipolytic rates and de-
creased lipid synthesis associated with enhanced protein
synthesis (9). In a previous study on barrows with a low
inherent capacity for protein deposition (East German
Landrace} it was shown that the nutrient repartitioning
occurs disproportionally within the individual body com-
ponents (7). Body components with initially higher lipid
content were mostly exposed to stronger changes in
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chemical composition than body parts with lower lipid
content. The objective of the present study was to confirm
and to extend our earlier observations with regard to
different nutrient repartitioning by wusing genetically
leaner pigs of different sex.

Material and methods

Seventy eight growing-finishing pigs of the genotype
Pietrain x (German ILandrace x Large White) were in-
cluded into the experiment. The number of casfrated
males and females was equal (39 castrated males, 39
females). The pigs were penned individually and fed a
commercial diet containing 12.56 MJ metabolizable en-
ergy, 160 g crude protein, and 9 g lysine per kg dry
matter. They were fed twice daily with free access to the
feed. Water was available ad libitum. The pigs were
divided randomly inte three groups (group 1: without
treatment = control; group 2: 1 mg pST */pig and day;
group 3: 3 mg pST /pig and day). The pigs of the two
experimental groups were treated with pST from 65 kg
live weight on average up to slaughter. The somatotropin
was injected intramuscularly. The pigs were slaughtered
when they attained approximately 108 kg live weight.
After slaughter all organs were weighed. The left side of
the carcass was dissected into wholesale cuts. Each cut

Fig. 1a Effect of pST admini-
stration on the chemical com-
position of the two carcass
cuts external adipose tissue
and internal adipose tissue

Water (%)

castrated
male

female

was completely separated into meat (incl. intermuscular
and intramuscular adipose tissue), external adipose tissue
(fat layer) and bones. For chemical analyses the carcass
half was dissected into external adipose tissue, internal
adipose tissue, breast/belly, head, neck, loin, tenderloin,
shoulder, leg, feet, and edible internal organs. The con-
tents of water, protein, lipid, and ash of these individual
cuts were determined. Subsequently, the nutrient content
of the whole carcass (incl. edible internal organs) was
calculated. The chemical analyses were done according
to methods described by Kuhn et al. (8). For fatty acid
analysis the lipids of the backfat layer were extracted
according Niirnberg et al. (11). Histological criteria of
the backfat were studied on 10 pm sections of the two
superficial layers which were obtained by biopsy. This
technique was described by Rehfeldt et al. (12). The data
were analysed by the least squares using the GLM pro-
cedure of SAS®. The influence of sex, pST treatment and
their interaction was studied by using a model of analysis
of covariance considering the slaughter weight as covari-
ate.
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Fig. 1b Effect of pST admini-
stration on the chemical com-
position of the two carcass
cuts breast/belly and leg
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Results and discussion

The effect of sex and exogenous pST upon tissular and
nutritional carcass composition in castrated males and
females were investigated. Female pigs contained more
meat and less fat in the carcass in comparison to castrated
male pigs (Table 1). Chronic pST treatment improved the
carcass composition dependent on sex. The meat percent-
age and the percentage of external adipose tissue were
significantly influenced in castrated males but not in
females. However, bone percentage was more strongly
influenced in females than in castrated males. In sum-
mary, the effects of pST administration were lower in
comparison to previous studies (7) in which pigs with
lower lean meat content were used. The chemical body
composition (whole carcass incl. edible internal organs)
of castrated males was significantly altered by pST (Ta-
ble 2) and was finally comparable with that of untreated
females. The influence of the pST dose was not impor-
tant. Generally, females showed a very slight or no re-
action to pST. Different reactions of castrated males,
females, and intact males on pST were also reported from
other studies (1, 2, 6). Presumably, females are less
responsive than castrated males to pST because of dif-
ferences in the endocrine status.

Compared to other body components the external adi-
pose tissue showed the strongest pST-induced changes
(Fig, 1). The differences were significant for barrows and
females (except protein content in females). Nevertheless,
the effects were higher in barrows than in females. The
water content increased by 28 % in barrows and by 22
% in females (group 3). The protein content was 24 %
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and 13 % higher, respectively. On the other hand, the
lipid content decreased by 8 % in barrows and by 7 %
in females.

Internal adipose tissue showed no significant changes
in all chemical characteristics although it is a tissue with
very high lipid content.

The breast/belly cut was significantly influenced by
pST in barrows only. The lipid content was decreased by
24 % (group 3). This difference is higher than that for
external adipose tissue of the respective group. The pro-
tein content was increased by 15 %.

The leg is a cut with high water and protein content
and a low lipid content. The initial chemical composition
of the leg is almost identical in barrows and females and
could not be significantly changed by pST.

The decreased growth of backfat in response to pST
administration was associated with slower fat cell growth
(Fig. 2). However, the sex-treatmentinteraction is very
clear. The differences in fat cell size between experimen-
tal groups and control were significant in barrows only.
In barrows the fat cell diameters of both experimental
groups were approximately 80 % of the control values.
Presumably, pST acts on backfat by inhibiting the growth
of visible fat cells as well as the lipid filling of ‘empty
fat cells’ (12).

The pST induced decrease of lipid content in external
adipose tissue was accompanied by changes in the fatty
acid profiles (Fig. 2). Adipose tissue of pST treated pigs
contained more polyunsaturated fatty acids (PUFA). Ap-
parently the delayed fatty acid synthesis in adipocytes by
pST reduced the incorporation of de novo synthesized
fatty acids into triglycerides. Similar results have been
reported previously by Mourot et al. (10).
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Tab.1 Effect of pST administration on carcass traits of pigs

Tab. 2 Effect of pST administration on the chemical whole car-
cass composition of pigs

castrated male female

mg pST/ animal and day

[} 1 3 0 1 3
n 15 11 13 13 13 13

Carcass weight kg 87.30 8820 8575 86.82 8671  86.18
Meat % 63.54° 67.05°  67.86" 67.58  60.23 6844
Extern. adip. tissue % 17.78* 13.38"  13.36" 13.03 12.13 12,15
Bones % 11.62 1.72 11.76 11.82°  12.02" 1242

castrated male female

mg pST / animal and day

] 1 3 ] 1 3
n 15 k3 13 13 13 13
Water % 56.39° 60.72"  60.91" 60.68 5254  62.86
Protein % 16.07 17.08° 1714 17.39 17.83 17.73
Lipid % 26.74° 2143 2143 2110 1876 1856
Ash % 0.79 0.81 0.82 0.86 0.87 0.86

Conclusion

The administration of pST induced a nutrient repartition-
ing in most of the body components directed to higher
water and protein content and to lower lipid content. The
effect of pST treatment was lower than the effect of sex
in most of the investigated carcass characteristics possi-
bly caused by the high endogenous potential for protein
deposition of the pigs. Accordingly, a pST dose effect
was not apparent. Females showed a lower response to
pST than barrows presumably caused by their higher

Fig. 2 Effect of pST admini-
stration on adipocyte size and

inberent capacity for protein deposition. Body compo-
nents with higher lipid content such as backfat,
breast/belly, and head were mostly exposed to stronger
changes in chemical composition. The decrease of carcass
lipid content was accompanied by an increase in the
proportion of unsaturated fatty acids and a reduction of
fat cell size. The results strengthen the hypothesis that a
physiological limit in nutrient repartitioning within the
carcass exists.
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