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PHYSIOLOGICAL BASAL PARAMETERS OF FREE-RANGING
OPOSSUMS (DIDELPHIS VIRGINIANA) IN THE YUCATAN
PENINSULA, MEXICO

Paulina Haro, D.V.M., Ph.D., Hugo A. Ruiz-Piia, B.P.C., Ph.D., Elsy B. Canché-Pool, B.P.C., Ph.D.,
Salvador Medina, B.Mth., M.Sc., and Julio A. Mercado, D.V.M., M.P.V.M.

Abstract: The aim of the present study is to determine the basal parameters in opossums (Didelphis virginiana)
during physical examination in Yucatan, Mexico. Sixty-six opossums were captured and manually handled for
physical examinations. Sex, age, cardiac and respiratory rate, body temperature, pulse, mucous membranes,
capillary refill time, hydration, size of superficial lymph nodes, mental status, and body condition were evaluated.
Also, comparisons between rectal and auricular temperatures were performed. The means of physiological
parameters obtained were: cardiac frequency 146 beats per minute (95% confidence interval [CI]: 138.91-155.24),
respiratory frequency 27.33 breaths per minute (95% CI: 25.15-29.64), and body temperature 34.01°C (95% CI:
33.71-34.31). In 54% of animals, a sinus arrhythmia was present. A significant difference was found between
rectal and auricular temperature measurements. A variation of —1.64 to 1.14°C was obtained via the auricular

thermometer compared with the rectal device.
Key words:
ing.

BRIEF COMMUNICATION

Opossums are metatherian mammals, or mar-
supials. Marsupials comprise 275 species distrib-
uted in the Australasian region (200 species) and
about 75 species in the Americas. The genus
Didelphis is the only genus in the family Didelphi-
dae present in the Americas, where the most
common species are D. virginiana kerr (D. virgin-
iana), D. marsupialis and D. albiventris. The first two
are distributed in Mexico, where D. virginiana is
the most abundant.! Opossums have successfully
adapted to urban and suburban environments.
They are regularly found in cities and backyards.”
Recently, they have become popular as pets and
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have also been studied for their potential of
hosting zoonotic pathogens such as Trypanosoma
cruzi, Leptospira interrogans, and Salmonella enter-
ica.'> However, there is little information on the
baseline physiological parameters and physical
examination in opossums. The aim of this study
was to determine basal parameters detectable on
physical examination of the free-range opossum
D. virginiana in Yucatan, Mexico.

The study was conducted from November 2014
to February 2016 in the localities of Molas,
Cacalchen, and Tetiz of the Yucatan State at the
Yucatan Peninsula, Mexico. The Yucatan State is
located in southeastern Mexico, has a warm
subhumid climate with annual temperatures of
26°C (16-36°C range), precipitation range be-
tween 1,100 and 2,000 mm with a jungle dry to
humid vegetation, and a wide variety of domestic
and endemic wild animals present.®

Opossums were captured in the yards of homes
with permission of the owners, using Tomahawk
traps (Tomahawk Live Trap, Hazelhurst, Wiscon-
sin 54531, USA). One trap was used per house-
hold and pineapple was used as a bait. Traps were
placed in the afternoon and recovered the follow-
ing day. The animals were removed from the traps
and held manually using leather gloves for
physical examination. Sex and age were deter-
mined. External anatomical differences between
males and females are evident. The age of
opossums was determined by their dental formula
and classified as juveniles when up to 5/4, 1/1, 3/

480

Downloaded From: https://bioone.org/journals/Journal-of-Zoo-and-Wildlife-Medicine on 07 Jul 2020
Terms of Use: https://bioone.org/terms-of-uselAccess provided by American Association of Zoo Veterinarians



HARO ET AL—PHYSIOLOGICAL BASAL PARAMETERS OF OPOSSUMS

481

Table 1. Physiologic parameters according to age in a population of free-range Didelphis virginiana in Yucatan,
Mexico.
Age Heart rate Respiratory rate Temperature (°C) Body weight (kg)
Juvenile (n =23) (n =23) (n=117) (n =23)
Mean + SD 148.96 + 36.28 28.78 + 11.22 33.93 = 0.92 0.71 = 0.47
Min-max 80-220 16-60 32.6-35.6 0.05-1.5
95% CI1 133.27 < n < 164.65 24.52 < pn < 33.52 33.46 < 1 < 34.41 0.52 <1 <0.89
Adult (n = 43) (n = 43) (n = 38) (n = 43)
Mean + SD 144.53 = 38.13 26.56 = 8.15 34.04 = 1.20 1.66 = 0.68
Min-max 80-240 16-42 32-37 0.7-3.6
95% CI1 133.56 < n < 156.19 24.21 < pn <29.05 33.65 < n <3444 1.46 < < 1.87

3, 3/4 and adults if 5/4, 1/1, 3/3, 4/4. Heart rate
(HR) and respiratory rate (RR) were determined
by thoracic auscultation. Body temperature was
measured using a rectal thermometer (Relion®,
Waukegan, Illinois 60085, USA). Pulse was
evaluated at the femoral artery and classified as
normal (strong, full, and corresponding to HR)
and abnormal (weak/empty/not corresponding to
HR). Mucous membrane color was assessed in
the oral cavity and classified as normal if pink and
abnormal if pale/cyanotic/injected/icteric/pete-
chia/ecchymosis/ulcers were found. Capillary
refill time was evaluated in the oral cavity and
categorized as normal if <3 sec and abnormal if
>3 sec. Hydration status was evaluated by the
skin turgor over the back. Swallowing reflex,
coughing reflex, and size of the popliteal lymph
nodes were evaluated. Mental status was classi-
fied as normal if alert, abnormal if depression/
stupor/coma. Physical body condition was also
determined using small-animal classification and
registered as follows: underweight if cachexia (1/
5) or emaciation (2/5); normal (3/5); and over-
weight if overweight (4/5) and obesity (5/5) were
found. Weight was recorded in kilograms using a
hanging scale (Torino® Morelia, Michoacan
58180, Mexico). Also, a comparison of body
temperature using rectal (ReliOn) and auricular
(Citizen CT810%, Tokyo, Tokyo 188-8511, Japan)
thermometers was performed with 38 opossums.
The animals were handled following the Guide for
the Care and Use of Laboratory Animals (8th
ed)."°

Statistical analysis was performed using the
statistical package Statgraphics Centurion XVII
v. 17.0.16® (STATGRAPHICS, The Plains, Vir-
ginia 20198, USA). The ranges of physiological
parameters (HR, RR, body weight, and tempera-
ture) were determined using a 95% confidence
interval (CI) for mean; when the normality
assumption was not fulfilled a 95% bootstrap CI

was used.? Correlation analyses were performed
using the Spearman’s coefficient considering the
population age and sex. Correlations were con-
sidered significant if P < 0.05, trends when P <
0.10. Student’s t-test or the Mann-Whitney U-
test, according to whether or not the normality
assumption was met, was used to compare
physiological parameters between individuals
who presented with arrhythmia or not, consider-
ing age and sex. Statistical tests were considered
significant when P < 0.05. To determine the
correlation between the two methods for estimat-
ing body temperature, a Bland-Altman test was
performed using the statistical package Prism®
(GraphPad Software, La Jolla, California 92037,
USA).

A total of 66 animals, 29 males and 37 females,
were included. Forty-three were classified as
adults and 23 as juveniles. The mean weight was
1.33 kg (95% CI: 1.15-1.51). The results by age
and sex are shown in Tables 1 and 2 respectively.

Opossums have a thoracoabdominal breath
pattern. The RR was 25.15-29.64 breaths per
minute (95% CI), with a mean of 27.33. The
present study showed a statistically significant
correlation between RR and temperature; at
higher temperatures the RR increased in juve-
niles. This finding could be related to the increase
in their metabolic rate.> On the other hand, the
HR ranged from 138.91 to 155.24 beats per
minute (95% CI), with a mean of 146; no
differences were found by age or weight.

A positive correlation was found among HR,
temperature, and RR in females. At higher
temperatures the HR increased and a tendency
to increase the RR was also observed. This finding
could be related to a physiologic response to
elevated body temperatures or associated with
gender-specific physiologic demands such as
pregnancy. To clarify the cause of the correlation,
further studies remain necessary. Incidentally, a
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Table 2. Physiologic parameters according to sex in a population of free-range Didelphis virginiana in Yucatan,
Mexico.
Sex Heart rate Respiratory rate Temperature (°C) Body weight (kg)
Male (n=29) (n=29) (n =25) (n=29)
Mean + SD 141.34 = 30.18 29.65 + 8.23 34.08 = 1.04 1.50 = 0.77
Min-max 80-220 16-42 32.2-35.9 0.06-2.9
95% C1 129.86 < 1 < 152.82 26.62 < p < 32.55 33.65 < < 34.51 1.20<pu<1.79
Female (n=37) (n=37) (n = 30) (n=37)
Mean + SD 149.784 + 42.047 25.51 + 9.80 33.95 + 1.18 1.19 = 0.75
Min-max 80-240 16-60 32-37 0.05-3.6
95% C1 135.76 < 1 < 163.80 22.62 < pn <28.76 33.51 < p <3439 097 <pn<1.44

sinus arrhythmia was observed in 54% of animals
evaluated. This finding was more frequent in
females (64%; 24/37) than in males (51%; 15/
29). Sinus arrhythmia is an irregular sinus rhythm
characterized by alternating increases and de-
creases in HR. During cardiac auscultation, the
HR increases with inspiration and decreases with
expiration. It is often found in dogs and is related
to an increased vagal tone.!* Physiologically, it is
attributed to a phenomenon produced by the
interaction between the cardiovascular and respi-
ratory systems.’ Sinus arrhythmia in stable con-
ditions is inversely related to RR and directly
related to tidal volume. Therefore, rapid, shallow
breathing should attenuate the presence of sinus
arrhythmia.’ In the present study, an association
was found between lower values of RR and
temperature and the presence of sinus arrythmia.
The RR and temperature were significantly lower
in those adults who presented sinus arrhythmia.
The negative association between RR and sinus
arrythmia agrees with previously described re-
search,’ but the relationship between temperature
and the presence of sinus arrhythmia has not been
documented before.

The average body temperature found in this
study was 34.01°C (95% CI: 33.71-34.31). This
finding is considered normal in marsupials and is
due to their lower metabolic rate, which catego-
rizes opossums as low-grade warm-blooded ani-
mals.” Temperature range found in the present
study (32-37°C) was broader than that reported
before (33.8-36.3)* and it should be considered
that the minimum range reported in the present
study could be even lower. This is because
instruments used for measuring body temperature
in this experiment were limited to measurements
in the range of 32 to 42°C. Therefore, it is
recommended that specialized thermometers be
used that allow measurements below 32°C in
future studies to establish the actual lower

temperature limit in opossums of Yucatan Penin-
sula, Mexico.

A comparative analysis of two technologies for
measuring the body temperature in marsupials
was also carried out. The measurement of body
temperature in veterinary daily clinical practice is
traditionally performed via the rectal mucosa.
Recently, other methods for estimating body
temperature have been incorporated into the
market, such as auricular thermometers. In the
present study, the usefulness of the rectal and
auricular temperatures was compared. Neither of
the two methods was able to measure tempera-
tures below 32°C. In addition, a difference
between the tools was observed. The auricular
thermometer measurements can vary by —1.64 to
1.14°C compared with measurements from rectal
devices. These findings are consistent with other
studies conducted in cats.® This difference may be
related to the use of a human auricular thermom-
eter, as the anatomic differences can result in
misreadings. The authors consider this difference
to be unacceptable for clinical practice and
recommend the use of rectal thermometers to
determine body temperature in opossums.

In the present study, the most frequent physical
examination findings were pale oral mucosa
(80.3%), poor body condition (69.6%), and dehy-
dration (37.8%) (Table 3). The study’s limitations
did not allow investigation of the cause and
clinical significance of the findings described,
nor was it possible to determine if the animals
studied were healthy animals. Therefore, further
studies involving a larger number of animals and
clinical diagnostic tests to determine the health
status of the animals are needed to establish
baseline physical examination parameters in a
clinically healthy population. The results ob-
tained in this study represent the first diagnostic
approach to determine the physiologic basal
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Table 3. Physical exam findings in a population of free-range Didelphis virginiana in Yucatan, Mexico.

Abnormal (%)

Variable Normal (%)
Mental status 64 (96.97)
Body condition 14 (21.21)
Pulse 50 (75.76)
Oral mucosa 8 (12.12)
Capillary refill time 61 (92.42)
Hydration status 41 (62.12)
Abdominal palpation 52 (78.79)
Popliteal lymph nodes 62 (93.94)
Cardiac rhythm 27 (40.9)

2 (3.03) Depression

46 (69.7) Underweight, 6 (9.09 ) overweight
14 (21.21) Weak, 2 (3.03) empty

53 (80.3) Pale, 3 (7.58) other findings
5(7.58) >3 sec

25 (37.88) Dehydration

14 (21.21) Painful

4 (6.06) Enlarged

39 (59) Sinus arrhythmia

parameters of a population of free-range opos-
sums in Mexico.
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