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INDICES FOR PHYSIOLOGICAL ASSESSMENT OF
NUTRITIONAL CONDITION IN PREGNANT
COLLARED PECCARIES (TAYASSU TAJACU)

Robert L. Lochmiller,'2Eric C. Hellgren,' Larry W. Varner,® and William E. Grant'
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College Station, Texas 77843, USA

2 Present address: Department of Zoology, Oklahoma State University,
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ABSTRACT: Hematological and serum biochemical responses to two levels of dietary energy (high
energy [HE], 3300 kcal digestible energy [DE]/kg; moderate energy [ME], 2300 kcal DE/kg) and
protein (high protein [HP], 16.0% crude protein; moderate protein [MP], 8.4% crude protein)
during gestation in 15 collared peccaries (Tayassu tajacu) were examined. Dietary energy and
protein levels influenced body weight gain during gestation. Red blood cell counts and lymphocyte
concentrations were higher and neutrophil concentrations were lower among females fed an HP
diet compared to those fed an MP diet. Alkaline phosphatase and alpha-2 globulin concentrations
were higher among females fed an MP diet. Aspartate aminotransferase and cholesterol concen-
trations were higher and calcium and thyroxine concentrations were lower among females fed
ME diets compared to those fed HE diets. These results suggest that physiological indices used in
combination with morphological measurements can be useful in assessing collared peccary nutri-
tional health during gestation.

Key words: Collared peccary, Tayassu tajacu, gestation, hematology, nutrition, physiology,
serum chemistry, physiological condition, experimental study.

INTRODUCTION diagnostic information for determining
marginal or specific nutrient deficiencies.
Hematological and serum biochemical
constituents may provide more sensitive
alternatives for assessing condition of pec-
strong relationship exists between rainfall ~Caries. P‘revious resear.ch has indicated th?t
and reproductive success of peccaries in metabolic blood profiles can be useful in
Texas (Low, 1970; Bissonette, 1982) and assessing nutritional status of nonrepro-
Arizona (Sowls and Maurer, 1985). Assess- ductive female (Lochmiller et al., 1985b)
ment of animal condition during the and male (Ifochmiller et ?1" 1985a) col-
breeding season can be useful for predict- lared peccaries. The ObJeCt“'? of this study
ing reproductive success, juvenile survival, Was to examine .effects of.dletary energy
disease resistance and herd recruitment. and protein during gestation on hemato-
Because dietary demands are elevated logical, metabo!ic and hormonal constit-
during gestation and lactation (Gallagher, uents of blood in pregnant collared pec-
1981), metabolic adaptations to nutritional = €ar1€s from southern Texas.
deficiencies may be more evident in re-
productive than in nonreproductive ani- MATERIALS AND METHODS
mals. Wild-caught adult female collared peccaries
Only a few tested methodologies for as- from southern Texas (22°57'N, 99°51'W) were
sessing collared peccary condition cur- housed in an outdoor enclosure for =8 mo and

: : fed a commercial pelleted ration for swine
rently are available. Body welght has been (16.0% crude protein; Purina Mills, St. Louis,

suggested as a possible index to condition ygeo 63164, USA) ad libitum prior to the
(Sowls and Maurer, 1985), but such mor-  start of this experiment. Sixteen females were

phometric measures provide insufficient mated to captive adult males, assigned to one

Drought-induced nutritional stress is
common among collared peccaries (Ta-
yassu tajacu) inhabiting arid environ-
ments of southwestern United States. A
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LOCHMILLER ET AL.—PHYSIOLOGICAL INDICES OF CONDITION IN COLLARED PECCARIES 497

of four dietary groups, paired, and housed in
8- x 2-m pens. A known quantity of feed was
given in excess daily to females receiving the
high energy-high protein (HEHP) diet and the
uneaten portion remaining after each day was
reweighed. The other three diet groups were
provided with a quantity of feed equal to the
previous day’s consumption of HEHP ration.
The diets were pelleted and supplied in a fac-
torial design with two levels of energy (high
energy [HE], 3300 kcal digestible energy [DE]/
kg; moderate energy [ME], 2300 kcal DE/kcal)
and protein (high protein [HP], 16.0% crude
protein; moderate protein [MP], 8.4% crude pro-
tein). The essential mineral and vitamin com-
ponents of each diet were formulated using Na-
tional Research Council (1979) recommendations
for swine (Sus scrofa). A complete description
of experimental diets was described previously
(Lochmiller et al., 1987). One female (HEMP)
died at day 54 of gestation and was deleted from
all analyses.

Blood samples and morphologic measure-
ments were obtained from animals between 0700
and 1000 hr every 28 days (7 Mar to 30 May
1983) until just prior to parturition. Sampling
order was determined randomly for each of the
four periods sampled. Peccaries were immobi-
lized with ketamine hydrochloride (Ketaset,
Bristol Laboratories, Syracuse, New York 13201,
USA) at a dosage of 20 mg/kg administered
intramuscularly in the hindlimb. Blood samples
were taken from the anterior vena cava using
vacuum tube assemblies (Lochmiller et al., 1984).
Blood was collected from each female using a
7-ml tube containing sodium EDTA for he-
matology and four 10-ml tubes for serum. Blood
was allowed to clot and placed on ice. Coagu-
lated blood was centrifuged for 20 min at 2,000
g and 2 C, and serum was stored at —20 C until
assayed.

Hematological determinations were per-
formed within 4 hr after collection. Red blood
cell count (RBC), hematocrit (HCT), hemoglo-
bin concentration (Hb), mean corpuscular vol-
ume (MCV), mean corpuscular hemoglobin
concentration (MCHC) and mean corpuscular
hemoglobin (MCH) were determined as de-
scribed by Lochmiller et al. (1985c). Total plas-
ma protein and fibrinogen concentrations were
determined using the method of Low et al
(1967). Serum samples were analyzed as a batch
on a Technicon SMAC biocohemical analyzer
(Technicon Instruments Corp., Tarrytown, New
York 10591, USA) for concentrations of total
protein, urea nitrogen (BUN), creatinine, total
bilirubin, cholesterol, glucose, triglycerides, uric
acid, alkaline phosphatase (ALP), gamma glu-
tamyl transferase (GGT), aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT),

lactate dehydrogenase (LD), calcium, sodium,
chloride, phosphorus, and potassium following
the methods of Lochmiller and Grant (1984).
Nonesterified fatty acids (NEFA) were deter-
mined enzymatically using a kit provided by
Wako Chemicals USA, Inc. (Dallas, Texas 75234,
USA). Serum proteins were separated by agarose
gel electrophoresis using the procedure de-
scribed by Miyake et al. (1977). Relative con-
centrations of albumin, and alpha-1, alpha-2,
beta-1, beta-2, and gamma globulins were de-
termined with a Ultrascan Laser densitometer
(LKB Instruments, Inc., Gaithersburg, Mary-
land 20877, USA). Absolute concentrations of
protein fractions were determined by multiply-
ing relative concentration by total protein con-
centration. Concentrations of magnesium, iron,
copper and zinc were determined by atomic
absorption spectrophotometry (Varian Techtron
Model AA-6; Varian, Sunnyvale, California
94089, USA) using the procedures described by
Fernandez and Kahn (1971). Thyroxine (T,) and
triodothyronine (T,) were assayed using kits pro-
vided by Nuclear-Medical Laboratories (Irving,
Texas 75061, USA). T,- and T,-antibody cross-
reactivates with T, and T,, respectively, were
2.0 and 0.4%, respectively. Linearity of T, and
T, dose response curves of kits was demonstrated
by addition of known quantities of hormone.
Intraassay variability was 3.0% for both con-
stituents.

The analysis of variance procedure (P2V) for
repeated measures in the Biomedical Computer
Programs System (BMDP) was used to assess
effects of dietary energy (high, moderate), di-
etary protein (high, moderate), and duration
(28-day, 56-day, 84-day, 112-day sample) of
treatment on pregnant female blood constitu-
ents (Jennrich et al., 1983). Sources of variation
in the statistical model were partitioned and
tested as described by Hellgren et al. (1985).
Statistical significance was determined at P =<
0.05 and the use of the terms significant or sig-
nificantly refer to statistical significance.

RESULTS AND DISCUSSION

Body weight

Dietary energy and protein levels sig-
nificantly affected body weight gain. Preg-
nant females receiving the HEHP diet
gained (£ = SE) 2.7 + 0.05 kg of body
weight over the 112-day trial. Females on
the other three diets lost weight (MEMP,
—0.04 = 0.4 kg) or gained <0.4 = 0.5 kg
(MEHP) body weight (HEMP, 0.3 = 0.8
kg).
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TaBLE 1. Hematological characteristics and con-
centrations of serum chemistries of pregnant collared
peccaries not influenced by dietary protein, energy,

or sample date.

Assay

Mean * standard
error

Mean corpuscular hemoglobin

concentration (g%) 34.60 * 0.2
White blood cell count

(cells x 103/mm?) 11.50 + 0.4
Basophils (%) 1.40 + 0.1
Total plasma protein (g/dl) 7.40 = 0.1
Uric acid (mg/dl) 0.29 + 0.03
Total bilirubin (mg/dl) 0.11 + 0.01
Gamma glutamyl transferase

(1U/liter) 10.10 = 0.5
Sodium (mmol/liter) 147.90 + 0.2
Chloride (mmol/liter) 110.30 = 0.4
Potassium (mmol/liter) 3.78 + 0.05
Magnesium (mg/dl) 1.82 + 0.02
Copper (ug/dl) 297.00 + 4
Albumin (g/dl) 3.31 + 0.02
Alpha-1 globulin (g/dl) 0.54 + 0.01
Beta-2 globulin (g/dl) 0.42 + 0.01
Gamma globulin (g/dl) 2.11 + 0.07

TABLE 2.

Hematology

Mean corpuscular hemoglobin concen-
tration, WBC, and percent basophils re-
mained stable throughout gestation (Table
1). Hematocrit, Hb, MCH, MCYV, fibrin-
ogen, percent eosinophils, and percent
monocytes fluctuated significantly during
gestation (Table 2), but were not influ-
enced significantly by dietary energy or
protein. Only RBC, neutrophil, and lym-
phocyte concentrations showed a signifi-
cant relationship to diet composition (Fig.
1). Females fed HP diets had higher RBC
counts than those on MP diets. Protein in-
take is known to alter erythropoesis in cases
of malnutrition (Harper, 1971). Nonpreg-
nant female peccaries receiving a 55% ad
libitum diet for 84 days experienced a 23%
reduction in RBC (Lochmiller et al.,
1985b). Red blood cell count has been sug-
gested as a useful index of condition for
wild peccaries in southern Texas (Loch-
miller et al., 1985¢).

There was considerable variation in
white cell populations among individuals.
Although total WBC showed no relation-

Mean (* SE) values of hematological characteristics and concentrations of serum chemistries of

pregnant collared peccaries which differed significantly with sample day, but were not influenced by dietary

protein or energy.

Sample day of experiment

Assay 28 56 84 112
Hematocrit (%) 413 + 0.7 405 = 1.0 409 = 1.1 373 + 09
Hemoglobin (g/dl) 143 + 0.3 14.1 + 0.3 139 + 0.3 129 + 0.3
Mean corpuscular hemo-

globin (pg) 195 + 0.2 20.3 + 0.3 19.7 + 0.2 199 + 0.2
Mean corpuscular

volume (fl) 56.2 + 0.5 58.0 + 0.9 57.8 + 0.7 57.2 + 0.5
Fibrinogen (mg/dl) 240.0 = 21.0 207.0 + 22.0 260.0 + 21.0 340.0 + 29.0
Eosinophils (%) 2.8 + 0.6 2.0 = 0.6 2.8 + 0.6 49 = 09
Monocytes (%) 1.7 + 04 24+ 04 1.1 £ 038 1.1 + 04
Creatinine (mg/dl) 1.3 + 0.1 14 + 0.1 1.6 + 0.1 1.8 + 0.1
Total serum protein (g/dl) 7.1 + 0.1 7.3 + 0.1 7.4 + 0.2 72 + 0.1
Triglycerides (mg/dl) 16.1 = 3.6 109 + 2.3 19.6 + 4.2 23.8 = 3.7
Glucose (mg/dl) 112.0 = 2.0 102.0 = 3.0 101.0 + 2.0 99.0 + 3.0
Lactate dehydrogenase

(IU/liter) 1,095.0 = 121.0  1,150.0 + 158.0  1,226.0 = 155.0  1,322.0 + 162.0
Phosphorus (mg/dl) 43 + 0.1 44 + 0.1 48 + 0.2 51+ 02
Iron (ug/dl) 228.0 + 10.0 214.0 + 13.0 202.0 = 10.0 178.0 + 11.0
Zinc (ug/dl) 66.0 = 2.0 67.0 = 2.0 64.0 = 1.0 58.0 + 2.0
Total beta globulin (g/dl) 1.1 = 0.1 1.1 + 04 1.0 + 0.1 1.0 = 0.1
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FIGURE 1.
significantly (P < 0.05) by dietary protein.

ship to diet, differential counts revealed
lower lymphocyte and higher neutrophil
concentrations in MP groups. Changes in
the white cell counts are common during
malnutrition (Chandra et al., 1982).
Changes in certain hormones such as thy-
roxine, cortisol, and thymic hormone dur-
ing malnutrition have been implicated in
altering the white blood cell population
(Chandra, 1979; Suskind, 1982). Bubenik
and Brownlee (1987) showed WBC indices
to be useful for assessing health of male

Mean (+ SE) values of hematological characteristics of pregnant collared peccaries influenced

white-tailed deer (Odocoileus virgini-
anus).

Serum nonprotein nitrogen

Urea nitrogen concentration and urea:
creatinine ratio offered a sensitive index
to protein intake in pregnant peccaries
(Table 3). Urea nitrogen concentration was
significantly greater among females fed HP
diets in comparison to those fed MP diets.
There was also a significant energy—-pro-
tein interaction, reflecting an elevation in
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TABLE3. Mean (+ SE) concentrations of selected serum chemistries in pregnant collared peccaries influenced
by dietary protein or energy.

Urea nitrogen: Nonesterified

Sample Urea nitrogen"*  creatinine®s¢  Cholesterol*¢ fatty acids® Calciume* Thyroxines*

day Diet* (mg/dl) (ratio) (mg/dl) (meq/liter) (mg/dl) (ug/dl)
28 HEHP 102 + 1.9 73 £ 1.2 94 +9 0.44 = 0.07 99 + 04 4.7 + 0.6
HEMP 83 + 0.3 6.2 + 0.1 106 + 10 0.15 + 0.05 102 + 0.1 52 + 1.1
MEHP 152 = 1.9 124 = 09 93 + 7 0.36 = 0.10 10.0 = 0.2 4.0 + 0.3
MEMP 4.2 + 0.2 3.1+03 86 + 4 0.10 = 0.07 9.6 + 02 46 + 09
56 HEHP 9.2 + 0.8 6.4 + 0.3 87 + 2 0.27 + 0.03 100 + 0.1 39 +02
HEMP 3.7+ 09 2.7 £ 08 100 = 11 0.16 + 0.04 10.1 = 0.2 4.0 = 02
MEHP 9.5 * 2.2 6.3 + 1.0 93 +7 0.33 + 0.03 9.4 + 0.2 4.0 + 0.2
MEMP 3.0 £ 0.6 2.0 £ 03 82 + 7 0.14 = 0.03 9.6 + 0.2 3.1=+038
84 HEHP 85+ 12 6.0 = 1.0 94 +5 0.11 + 0.04 10.0 = 0.1 4.1 + 05
HEMP 3.7 + 09 24 + 0.6 122 + 15 0.24 + 0.07 9.6 + 0.1 3.8 + 0.2
MEHP 125 + 1.4 78 + 0.2 100 + 4 0.42 + 0.13 9.6 + 0.2 3.2 + 0.1
MEMP 45 + 0.6 26 = 0.3 92 + 5 0.26 + 0.02 9.5 + 0.1 3.4 +04
112 HEHP 82 + 1.2 5.6 + 1.0 100 = 8 0.27 + 0.15 10.1 = 0.1 43 * 0.5
HEMP 5.3 + 0.7 3.0+ 03 119 + 12 0.26 + 0.01 9.4 + 0.2 46 + 0.6
MEHP 13.8 + 2.4 7.0 + 0.6 103 =+ 5 0.49 + 0.13 9.1 + 0.2 3.4 + 06
MEMP 5.5+ 03 3.0 £ 0.1 91 + 4 0.22 + 0.10 9.2 + 0.2 4.1 * 0.5

* HEHP (high energy-high protein), HEMP (high energy-moderate protein), MEHP (moderate energy-high protein), MEMP

(moderate energy-moderate protein)
* P < 0.05—high protein versus moderate protein.
¢ P < 0.05—sample day effect.
4P < 0.05—energy x protein interaction.
* P < 0.05—high energy versus moderate energy.

BUN concentration within ME diet groups.
The inverse relationship between BUN and
dietary energy at low levels of intake has
been attributed to protein tissue catabo-
lism (Kirkpatrick et al., 1975). Although
peccaries on ME intakes had stable body
weights during gestation, the use of dietary
amino acids and protein reserves for en-
ergy could have accounted for the slight
elevation of BUN in these diet groups.

Serum creatinine concentration did not
differ with respect to diet as expected (Woo
et al., 1979); however, there was a signif-
icant increase throughout gestation (Table
2). Uric acid concentration remained sta-
ble throughout gestation (Table 1).

Serum lipids

Concentrations of cholesterol (Table 3)
and triglycerides (Table 2) differed sig-
nificantly during gestation. The mean con-
centration of cholesterol increased from
94 + 4 mg/dl (28-day sample) to 102 + 4
mg/dl (112-day sample). Triglyceride

concentration followed a pattern similar
to cholesterol (Table 2).

Serum cholesterol and NEFA concen-
trations appear to be useful indices for as-
sessing condition of pregnant peccaries
(Table 3). Highest concentrations of cho-
lesterol were associated with diets mod-
erate in energy or protein and high in the
other diet component, as indicated by a
significant energy-protein interaction.
Nonpregnant peccaries fed restricted diets
typically show depressed cholesterol con-
centrations (Lochmiller et al., 1985b). Sur-
prisingly, NEFA concentration was signif-
icantly higher for pregnant females fed a
HP diet. As adipose tissue is mobilized to
supply metabolic needs for energy, NEFA
levels characteristically increase in an an-
imal (Bowden, 1971). In swine, NEFA
concentrations normally increase during
pregnancy (Ruiz et al., 1972). Atinmo et
al. (1974) noted that protein-restricted
pregnant swine had lower levels of NEFA
than controls on energy-restricted swine
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during gestation. Lebeda and Prikrylova
(1981) demonstrated that the diet energy :
protein ratio can have a profound influ-
ence on serum NEFA of cattle. They noted
significantly higher NEFA concentrations
in cows fed low-energy-high-protein diets
compared to cows fed diets higher in en-
ergy and lower in protein.

Serum enzymes

Lactate dehydrogenase was the only en-
zyme of the five measured that varied sig-
nificantly with sample date during gesta-
tion (Table 2). Lactate dehydrogenase
showed a 20% increase in concentration
from the 28-day to 112-day sample. Gam-
ma glutamyl transferase concentration re-
mained stable throughout gestation (Table
1).
Alkaline phosphatase, AST and ALT
concentrations were influenced by diet
composition (Fig. 2). Concentration of ALP
was significantly higher among females fed
MP diets compared to females fed HP diets.
Pregnant females fed ME diets had sig-
nificantly higher concentrations of AST
than those fed a HE diet. Alanine ami-
notransferase concentration also was re-
lated to diet as indicated by a significant
energy-protein interaction. Females fed
diets moderate in energy or protein and
high in the other diet component had el-
evated ALT concentrations compared to
other diet groups.

Serum enzymes are often useful indices
for differentiating sources of cellular lysis
or dysfunction (bone, skeletal muscle, liv-
er). Elevated ALP can signify a change in
osteoblastic or osteoclastic activity (Cor-
nelius, 1970); however, the source of ALP
could not be determined with certainty in
this study. Alkaline phosphatase has been
shown to increase dramatically in male
peccaries fed a restricted diet for 3 wk
(Lochmiller et al., 1985a). Since AST ac-
tivity is present in a variety of tissues, the
source of increase in females fed ME diets
is difficult to assess (Cornelius, 1970). It is
doubtful that differential handling trauma
contributed to the energy effect since all

animals were handled identically. A slight
increase in proteolytic activity in muscle
tissue of energy restricted females might
have been a contributing factor (Loch-
miller et al., 1985b) even though the nu-
tritional deficit was moderate. Alanine
amino transferase determination is usually
applied in the diagnosis of hepatocellular
lesions (Zimmerman, 1979). Although ALT
concentration appeared to be related to the
energy-protein ratio of the diet, ALT con-
centrations were not high enough to sug-
gest extensive liver dysfunction. Alanine
amino transferase concentration is not a
sensitive index to energy status in pregnant
swine (Ruiz et al., 1972).

Serum minerals

Electrolyte concentrations showed no
relationship to dietary energy or protein,
and remained stable throughout gestation
(Table 1). Likewise, concentrations of
magnesium and copper remained un-
changed during gestation (Table 1). Cal-
cium (Table 3), phosphorus, iron, and zinc
(Table 2) showed significant sample vari-
ation during gestation. Phosphorus con-
centrations increased, whereas, calcium,
iron, and zinc concentrations decreased
from the 28-day to 112-day sample. The
mineral changes observed in pregnant
peccaries are similar to those occurring in
swine (Tumbleson et al., 1970; Nachreiner
and Ginter, 1972) and women (Dawson
et al., 1969) during gestation.

Serum calcium concentration was the
only mineral constituent measured that
showed a relationship to diet (Table 3).
Pregnant females fed ME diets had sig-
nificantly lower calcium concentrations
than those fed HE diets. Depressed serum
calcium concentrations have also been re-
ported in nonreproductive peccaries fed
restricted diets (Lochmiller et al., 1986).

Serum proteins

Nutritional inadequacies that alter liver
function in protein synthesis often result
in alterations of circulating serum proteins.
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FIGURE 2.

Mean (* SE) concentrations of serum enzymes in pregnant collared peccaries influenced

significantly (P < 0.05) by dietary protein (alkaline phosphatase), energy (aspartate aminotransferase), or
the energy x protein interaction (alanine aminotransferase).

Traditionally, albumin has been the pro-
tein considered most useful for assessing
protein status in swine (Atinmo et al., 1974).
Recently, the diagnostic value of other
protein fractions such as transferrin, beta-
lipoprotein and prealbumin for assessing
protein status have been demonstrated (Yen
et al., 1982).

In this study, albumin, alpha-1 globulin,
beta-2 globulin and gamma globulin con-
centrations remained unchanged through-

out gestation (Table 1). Total serum pro-
tein and total beta globulin concentration
varied significantly during gestation (Ta-
ble 2). Total serum protein concentration
was highest for the 84-day sample, but
total beta globulin concentration de-
creased steadily throughout gestation. Al-
though pregnant swine fed restricted pro-
tein diets show reductions in total serum
protein (Rippel et al., 1965), this index is
probably not sensitive enough to be valu-
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FIGURE 3. Mean (+ SE) concentrations of serum proteins in pregnant collared peccaries influenced

significantly (P < 0.05) by dietary protein.

able in diagnosing protein malnutrition in
pregnant peccaries.

Alpha-2 globulin, beta-1 globulin, and
the alpha globulin: beta globulin ratio were
significantly influenced by diet protein
concentration (Fig. 3). Pregnant females
fed MP diets had higher concentrations of
alpha-2 globulin compared to HP fed fe-
males. In comparison to other diet groups,
females on the HEHP diet showed little
sample variation in alpha-2 globulin con-
centration during gestation. Elevated con-
centrations of alpha globulins during pe-

riods of malnutrition have been reported
for pregnant swine (Rippel et al., 1965)
and peccaries (Lochmiller et al., 1986). Al-
pha globulins were unaffected by stage of
gestation. This should enhance its useful-
ness as an index of protein status in preg-
nant peccaries.

Beta-1 globulin concentrations were
consistently higher among females fed HP
diets compared to those fed a MP diet.
Transferrin is the major component of
beta-1 globulin fraction, while lipoproteins
contribute to both beta-1 and beta-2 frac-
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tions (Ritchie, 1979). Decreased transfer-
rin synthesis (Yen et al., 1982) probably
was responsible for lower beta-1 globulin
concentrations among pregnant peccaries
fed a MP diet. Alpha globulin:beta glob-
ulin ratio reflected both alpha and beta
globulin responses to dietary protein, in-
dicating that this index is more sensitive
than separate measures of alpha and beta
globulin concentration in the pregnant
peccary.

Thyroid status

Normal thyroid function is considered
essential for optimal reproduction in swine
(Benjaminsen, 1981). Thyroxine concen-
trations were significantly lower in pec-
caries fed a ME diet compared to those
fed a high energy diet during gestation
(Table 3). Atinmo et al. (1978) found a
significant impairment of thyroid function
in protein-restricted swine during gesta-
tion. Similarly, nonpregnant female pec-
caries fed restricted diets, show depressed
thyroxine concentrations (Lochmiller et al.,
1985b). Decreases in circulating thyroxine
during malnutrition has been attributed to
decreased production of thyroxine binding
globulin (Ingenbleek and Malvaux, 1980).

Concluding remarks

Assessment of general nutritional health
and condition in the pregnant collared
peccary could enhance management of this
species. This study reveals a variety of met-
abolic and hormonal indices which can be
useful for assessing protein-energy status
during gestation. In particular, concentra-
tions of RBC, BUN, ALP, and the alpha
globulin:beta globulin ratio were very
sensitive to protein intake while thyroxine
provided a good index of energy intake.
Dietary differences in blood indices were
most prominent during the latter stages of
gestation, probably due to the depletion of
body reserves and elevated demands for
fetal growth. We suggest using a combi-
nation of blood indices with morphologic
measurements, such as body weight and
fat indices, to assess condition of pregnant

collared peccaries. This approach will im-
prove diagnostic capabilities when com-
pared with using a single index of condi-
tion.
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