SHORT NOTE

NITROGEN BALANCE OF BARROWS (15-30 KG) FED LOW
PROTEIN AND DIFFERENT DIGESTIBLE ISOLEUCINE LEVELS

BALANGO DE NITROGENIO EM SUINOS, MACHOS CASTRADOS (15-30 KG), ALIMEN-
TADOS COM BAIXA PROTEINA E DIFERENTES NiVEIS DE ISOLEUCINA DIGESTIVEL
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SUMMARY

Twenty crossbred castrated barrows,
averaging 22.26 + 1.79 kg of body weight, were
used. The animals were individually alloted in
metabolic cages, in a randomized blocks design,
with five treatments (0.45, 0.52, 0.59, 0.66 and
0.73 % of digestible isoleucine) and four replicates.
The diets were based on corn and soybean meal
with low crude protein (14.15 %) and different
levels of digestible isoleucine. The diets were
humidified and supplied twice a day (7 am and 7
pm) to reduce losses and facilitate ingestion. The
experimental period lasted 12 days, being 7 days
for adaptation to metabolic cages and experimen-
tal diets and 5 days for total feces and urine
collection. Feces were analyzed for dry matter
and nitrogen (N), whereas urine samples were
analyzed for N. The plasma urea nitrogen was also
determined. Then, the N intake, N excretion (feces
and urine), N absorbed, N retention, N retention/N
intake, N retention/N absorbed and total N excretion
were determined. Only N intake (g/kg BW°"5/day)
was influenced (p<0.05) by digestible isoleucine
levels, showing a linear increase on N intake as
digestible isoleucine levels increased in the diets.

RESUMO

Foram utilizados vinte suinos mesti¢os, ma-
chos castrados, com peso vivo inicial médio de
22,26 + 1,79 kg; distribuidos individualmente em
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gaiolas de metabolismo, em um delineamento ex-
perimental de blocos ao acaso, com cinco
tratamentos (0,45; 0,52; 0,59; 0,66; 0,73 % de
isoleucina digestivel) e quatro repeticées. As
dietas foram formuladas a base de milho e farelo
de soja, com baixa proteina bruta (14,15 %), e
diferentes niveis de isoleucina digestivel. As die-
tas foram umedecidas e fornecidas duas vezes
ao dia (7 e 19 h) para reduzir perdas e facilitar a
ingestdo. O periodo experimental teve duracéo de
12 dias, sendo 7 dias para adaptagéo as gaiolas
metabdlicas e racdes experimentais e 5 dias de
coleta total de fezes e urina. Posteriormente, foi
determinado o teor de matéria seca das fezes e o
teor de nitrogénio (N) das fezes e urina, bem como
0 nitrogénio da uréia plasmatica. Foram, entéo,
calculados o consumo de N, excrecéo de N (fezes
e urina), N absorvido, N retido, N absorvido/N
retido, N retido/N consumido, N retido/N absorvido
e excregdo total de N. Obteve-se significancia
(p<0,05) apenas para o nitrogénio ingerido (g/kg
PV°7/dia), em que o modelo linear apresentou
aumento nos valores de N ingerido a medida que
aumentaram os niveis de isoleucina digestivel nas
racoes.

INTRODUCTION

Thelevel of dietary proteinin growing
and finishing phases can bereduced in 4 %

Arch. Zootec. 62 (240): 623-626. 2013.



CASTILHA, POZZA,NUNES, LAZZERI, NEUMANN AND RICHART

without affecting the growth rate and feed
efficiency when adequate amounts of
essential amino acids are provided in diet
(Jongbloed and Lenis, 1998). Among the
essential amino acids, lysine, threonine,
methionine and tryptophan are key amino
acids. However, Liuetal. (1999) suggested
that i soleucinemust bealimitingaminoacid
in corn and soybean meal diets with low
protein for growing-finishing pigs. Parr et
al. (2003) reported that pigsfed adeficient
isoleucine diet had a depression in perfor-
mance compared to animals fed a positive
control diet, and al so showed areestablish-
ment of performance astheisoleucine was
supplemented in the diet.

With the availability of the synthetic
amino acids lysine, tryptophan, threonine
and methionine, the crude protein levels
may be reduced in diets for pigs so as to
reduce nitrogen excretion and negative
impact of manure on the environment
(Jongbloed and Lenis, 1998). However, to
reduce crude protein in the diet, adequate
knowledge of the isoleucine requirements
isnecessary (Kerr et al., 2004).

Thus, the purpose of this study was to
evaluate the nitrogen balance and plasma
urea nitrogen of barrows fed diets with
reduced crude protein and different levels
of digestibleisoleucine.

MATERIALS AND METHODS

A nitrogen balancetrial was carried out
to evaluate diets with different levels of
digestible isoleucine (Dig lle) for swine.
Theassay wascarried out in the experimen-
tal farm of State University of West Parana,
Brazil. The Animal Welfare Committee of
theuniversity approved all animal care pro-
cedures.

Twenty crossbred barrows (Pietréin x
Landrace x Large White) with an average
body weight of 22.26+ 1.79kgwereusedin
this study. The animals were individually
housed, distributed in arandomized blocks
design with five treatments and four repli-

cates. Treatments consisted of five low-
proteindiets(14.50 %) withincreasing Dig
Ilelevels. A basal diet (0.45% Diglle) was
formulated and crystalline amino acids (L-
lysine, L-threonine, DL-methionine, L-
tryptophan and L-valine) were added to
keep the nutritional recommendations for
castrated males ranging from 15 to 30 kg
(Rostagno et al., 2005) and L-isoleucine
wasused, replacing theinert material inthe
experimental diets, to assure the levels of
0.52,0.59,0.66and0.73%Diglle. Glutamic
acid was used to provide the same nitrogen
level inall diets.

The metabolism assay used aseven day
adjustment period, followed by afive day
period of total collection of fecesand urine.
Pigs were housed in stainless-steel meta-
bolism cages, equipped with feeders and
compartments which allowed separating
feces and urine. Barrows were fed twice a
day (07 amand 07 pm) andtherationremained
at the feeder until total intake. After each
meal water wasfreely offered. Ferric oxide
(Fe,O,) was used to indicate the beginning
andtheend of fecal collection period. Feces
werecollectedtwiceaday, placedintoplastic
bagsand stored (—18°C). Urinewascollected
continuously over the 5 day collection
periodthrough afunnel into aplastic bucket
with 20 mL of 1:1 chloridic acid (HCI) as
preservative. Urine volume was measured
and recorded daily and a 5 % aliquot was
retained and stored (-5°C). Prior toanalyses,
feces were thawed and mixed thoroughly.
Feces samples weredried at 55 °C, ground
through a 1 mm screen and then stored in
plastic bags. Urine samples were thawed
and strained through afilter prior to nitrogen
analysis.

The N content of diets, feces and urine
sampleswasanalyzed by Kjeldahl procedure
(AOAC, 1999). Then, the N intake, N
excretion (feces and urine), N absorbed, N
retention, N retention/N intake, N retention/
N absorbed and total N excretion were
determined. At the end of the collection
period all pigs were bled once via jugular
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vein puncture using heparinized tubes for
analysis of plasma urea nitrogen (PUN).
Samples were gently shaken and stored on
ice. Plasmawas obtained by centrifugation
at 3000x gfor 10 minutesat 20°C, and stored
at =10 °C until analysis of PUN by
colorimetric method.

Nitrogen balance and PUN data were
submitted to the analysis of variance
(ANOVA) using the general linear models
(GLM) procedure of SAS (SAS, 1999). A
polinomial regression was used to estimate
the best level of digestible isoleucine. Li-
near and quadratic models were used to
show effects of increasing levels of
digestible isoleucine on nitrogen balance,
according to the adjustment obtained for
each parameter. Significance was declared
at p<0.05for all parametersevaluated.

RESULTS AND DISCUSSION

The increase in Dig lle levels did not
affect (p>0.05) N excretion (fecesor urine),
N absorption, N retention, N retention:N
intakeratio, N retention:N absorptionratio,
total N excretionand PUN of thebarrows, as
shownintablel. Probably, asthedietshad
provided the amino acid requirements for

the fith first amino acids for pigs, only
varying the levels of isoleucine (sixth
essential amino acid) at level sthat were not
enough to cause any unbalance or protein
catabolism, the nitrogen metabolism was
not affected.

According to Moser et al. (2000) the
interrelationship among branched chain
aminoacids(BCAA) may alteritsmetabolism
in the animal organism, since the excess of
leucine can cause imbalance, raising the
requirementsof isoleucineandvaline. This
may cause metabolic effects on nitrogen
excretion by increasing the amino acids
catabolism.Although this assay has
evaluated levelsof Diglle, D'Mello (2003)
affirm that a variation in leucine levelsis
morelikely toalter nitrogen metabolismthan
other BCAA levels, since leucine is more
powerful to induce antagonisms.

Parr et al. (2003) assessed levelsof Dig
I1e(0.42t00.58 %) for pigs(25to45kg) and
observed that PUN decreased as levels of
Dig lle grew up, but at 0.50 % there was a
plateau. According to the authors, PUN
values should decrease as a limiting AA
reaches the requirement, and PUN should
plateau after the requirement has been met.
Inthe present assay it did not occur maybe

Table I. Nitrogen balance of barrows, from 15 to 30 kg, fed diets with different levels of
digestible isoleucine. (Balango de nitrogénio em suinos, machos castrados, dos 15 aos 30 kg,
alimentados com dietas contendo diferentes niveis de isoleucina digestivel).

Traits Levels of digestible isoleucine (%)

0.45 0.52 0.59 0.66 0.73 SEM p
N intake (g/kg BWO0.75/d)* 2.15 2.16 2.16 2.17 2.17 0.09 <0.05
N feces (g/kg BWO0.75/d) 0.43 0.45 0.43 0.45 0.43 0.06 NS
N urine (g/kg BWO0.75/d) 0.41 0.56 0.60 0.54 0.46 0.16 NS
N absorbed (g/kg BWO0.75/d) 1.72 1.71 1.73 1.72 1.74 0.12 NS
N retention (g/kg BWO0.75/d) 1.30 1.15 1.13 1.18 1.29 0.15 NS
N retention/intake (%) 60.79 53.23 51.91 54.22 59.76 6.49 NS
N retention/absorbed (%) 7591 67.20 64.79 68.25 7391 8.26 NS
Total N excretion (g/kg BWO0.75/d) 0.84 1.01 1.03 0.98 0.89 0.15 NS
Plasma urea nitrogen (mg/dL) 13.19 2273 2214 16.18 20.89 7.11 NS

Linear effect (Y= 2.1102 + 0.08526X); NS= p>0.05.
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because the assessed levels of Dig Ilewere
not sufficiently above or below the requi-
rements of the pigs. Therefore, there was
not an AA unbalance, neither aPUN plateau.

However, increasingDigllelevelsledto
increasing (p<0.05) N intake (g/kg BWO0.75/
d). Higher N intakewaslikewisereported by
Wiltafsky et al. (2009) that evaluated Diglle
levels(0.36t00.72 %) for barrows(10to 20
kg) and observed a linear increase in N
intakeaccordingtothehigher Digllelevels
in diets. The authorsidentified effect on N
retention, with valuesranging between 5.51
and 9.12 g/d, whichwasnot observedinthis
study. The N retention: N intake ratio
obtainedinthisstudy varied between51.91
and 60.79 %.
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