" BioOne COMPLETE

Urea Concentration in Collared Peccary Milk as an
Indicator of Protein Nutritional Status

Authors: Lochmiller, R. L., Hellgren, E. C., Grant, W. E., and Varner, L.
W.

Source: Journal of Wildlife Diseases, 23(3) : 518-520

Published By: Wildlife Disease Association
URL: https://doi.org/10.7589/0090-3558-23.3.518

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 18 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Journal of Wildlife Diseases, 23(3), 1987, pp. 518-520
© Wildlife Disease Association 1987
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ABSTRACT: Milk urea nitrogen (UN) concen-
tration was examined as a possible index to pro-
tein-energy intake in female collared peccaries
(Tayassu tajacu). Captive adults were bred and
assigned to one of four experimental diets
through gestation and lactation. Females fed a
high protein diet produced milk with UN con-
centrations exceeding those of low-protein-fed
females. A low energy intake tended to elevate
UN concentrations in milk.

Key words: Collared peccary, condition as-
sessment, milk, nutrition, Tayassu tajacu, urea
nitrogen.

Recently, physiological adaptations of
animals to their environment were ex-
amined in detail as potential indicators of
habitat condition (Seal, 1979). These in-
direct approaches to habitat evaluation are
attractive because many ungulates are se-
lective feeders, to varying degrees. Essen-
tially, these techniques rely on the animal
to serve as a barometer of forage quality
in the habitat. A variety of physiological
indices of condition have been suggested
for assessing the protein-energy intake of
collared peccaries (Tayassu tajacu), in-
cluding blood and urine constituents (Corn
and Warren, 1985; Lochmiller et al., 1985).

Blood serum urea nitrogen (UN) con-
centrations were shown to fluctuate with
both protein and energy intake in peccar-
ies (Lochmiller et al., 1985). However, the
acute handling stress associated with trap-
ping and immobilization of wild peccaries
may influence UN concentrations in blood
(Lochmiller and Grant, 1984). Refsdal et
al. (1985) suggested that milk UN concen-
tration may be an appropriate alternative
to blood for indexing protein intake in the

lactating cow. The objective of this study
was to determine if milk UN offered a
suitable method for assessing dietary pro-
tein and energy intake in the lactating col-
lared peccary.

Sixteen adult female collared peccaries
were captured, housed in a 30 X 30 m
outdoor enclosure at Texas A&M Univer-
sity and fed a high quality (16% crude
protein and 3,500 kcal digestible energy/
kg) commercial swine diet for =8 mo be-
fore being assigned to experimental diets.
Females were mated (January 1983),
weighed, placed (paired during gestation,
singly during lactation) in 3 X 2 m covered
pens, and assigned randomly to one of four
experimental diets on day 30 (approxi-
mately) of gestation. Females remained on
treatment diets through gestation (145
days) to the sixth wk (15 July-4 August)
of lactation. Natural vegetation was not
available to the peccaries during the ex-
periment.

Experimental diets were formulated,
mixed, and pelleted to provide four com-
binations of dietary regimes in a factorial
design with two levels of energy (high en-
ergy (HE) = 3,360 kcal digestible energy
(DE)/kg; moderate energy (ME) = 2,360
kcal DE/KG) and protein (high protein
(HP) = 15.6% crude protein; moderate
protein (MP) = 8.4% crude protein). For-
mulated diets simulated the protein and
energy content of diets consumed by pec-
caries during either good range conditions
(Corn and Warren, 1985) or during mod-
erate drought (Gallagher, 1981). Essential
mineral and vitamin contents of each diet
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were made consistent with the National
Research Council (1979) recommenda-
tions for swine (Lochmiller et al., 1987).
Ad libitum food intake was measured daily
in the HEHP group, and each of the other
diet groups was given weighed quantities
of food so their dry matter intake equalled
that of the HEHP group on the previous
day. Water was provided ad libtum to all
females.

Samples of milk were obtained on days
one (12 to 24 hr postpartum), 21 and 42
of lactation. Of the original 16 pregnant
females, 14 gave birth to live young; a
colostrum sample was obtained from each.
Before the 21-day sample was obtained,
five females were removed from the ex-
periment due to the loss of litters or aban-
donment. Females were handled after im-
mobilization with ketamine hydrochloride
at a dosage of 20 mg/kg administered in-
tramuscularly. Each female was given 20
U.S.P. units of oxytocin (Vedco, Inc., Oma-
ha, Nebraska 68127, USA) intravenously
to stimulate milk letdown, and a 15 to 30
ml sample was obtained manually which
often required the complete evacuation of
milk from the four functional mammary
glands. Milk samples were stored frozen at
—20 C until analysis. UN concentrations
were determined as described by Cou-
lombe and Farreau (1963) on aliquots of
protein-precipitated milk (2 ml of 20% tri-
chloroacetic acid added to 2 ml of milk
followed by centrifugation).

Differences in milk UN concentrations
of female peccaries were analyzed for diet
protein (HP, MP), diet energy (HE, ME)
and stage of lactation (day-1, day-21, day-
42) effects by analysis of variance with
repeated measures. Sources of variation in
the statistical model were partitioned as
described by Hellgren et al. (1985). The
General Linear Models procedure of SAS
was used for data analysis (Helwig and
Council, 1979).

Initial body weight did not differ (P <
0.05) among diet groups and averaged
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TaBLE 1. Urea nitrogen (mg/dl) concentrations in
colostrum (day-1) and milk (day-21 and day-42) of
collared peccaries as influenced by energy intake dur-
ing gestation and lactation.

Diet Day-1 Day-21 Day-42
HEHP® 4¢ 2 2
11.0 £ 04¢ 10515 11.0=x10
HEMP 3 2 2
110 £ 1.5 75 + 05 6.0 = 1.0
MEHP 4 2 2
168 + 28 165 + 25 125 * 1.5
MEMP 3 3 3
6.0 + 0.9 6.0 + 1.2 5.7 03

* Significant protein effect (P < 0.01) and energy x protein
interaction (P < 0.05).

* High energy (HE) = 3,360 kcal digestible energy (DE)/kg;
moderate energy (ME) = 2,360 kcal DE/kg; and high protein
(HP) = 15.6% crude protein; moderate protein (MP) = 8.4%
crude protein.

< Sample size.

4% + SE.

26.2 + 0.6 (SE) kg. Weight changes during
gestation were related (P < 0.05) to pro-
tein intake (Lochmiller et al., 1987). Fe-
males fed high protein diets gained an av-
erage of 0.6 = 1.6 kg while those females
fed low protein diets lost an average of
1.3 = 0.4 kg in body weight over the pe-
riod from conception to day one postpar-
tum. There were no differences (P > 0.05)
among diet groups in the amount of body
weight lost during 6 wk of lactation, which
averaged 7.7%.

Dietary protein levels had a significant
(P < 0.01) influence on milk UN concen-
tration during lactation (Table 1). Females
fed a high protein diet during gestation
and lactation produced milk with UN con-
centrations exceeding those of low protein-
fed females. There was also a significant
(P < 0.05) energy-protein interaction in-
dicating that a negative energy balance
tended to elevate UN concentrations in
milk as more amino acids were deaminat-
ed and used for energy (Woo et al., 1979).
This was best represented by the MEHP-
fed females which consistently had the
highest milk UN concentrations. Stage of
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lactation had no apparent effect (P > 0.05)
on milk UN concentration.

Results of this study are consistent with
studies on domestic livestock (Oltner and
Sjaunja, 1982; Oltner et al., 1983; Refsdal
et al., 1985). Refsdal et al. (1985) reported
that milk yield had no influence on UN
concentration of cow’s milk. Similar to this
study, UN concentration in cow’s milk also
is related to the protein/energy ratio of
the diet (Refsdal et al., 1985). Urea prob-
ably diffuses passivley from blood into milk
(Peskette, 1934).

Metabolic costs of lactation are very high
in the collared peccary (Gallagher, 1981).
Lactating females should be very sensitive
to changes in range condition as a result
of their high dietary demands for protein
and energy. Since milk is obtained easily,
and its composition is probably affected
less by acute handling stress than blood, it
is a suitable index of long-term protein
intake in lactating collared peccaries. Re-
sponsiveness of milk urea to short-term di-
etary changes in energy and protein re-
mains to be demonstrated.
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