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Electrolytic and hemogasometric parameters for female agoutis 
(Dasyprocta prymnolopha Wagler, 1831) raised in captivity

Parâmetros eletrolíticos e hemogasométricos para cutias fêmeas 
(Dasyprocta prymnolopha Wagler, 1831) criadas em cativeiro

Marta Silva Muniz1 , Artur da Nóbrega Carreiro2 , Erica Emerenciano Albuquerque2 , 
João Augusto Rodrigues Alves Diniz3 , Joyce Galvão de Souza2 , 

Danilo José Ayres de Menezes4 , Antônio Fernando de Melo Vaz2* 

1Molecular Biology Department, Center for Exact and Natural Sciences, Federal University of Paraíba, João Pessoa, Paraíba, Brazil.
2Academic Unit of Veterinary Medicine, Center for Health and Rural Technology, Federal University of Campina Grande, Patos, Paraíba, Brazil.
3Animal Science Department, Center for Agricultural Sciences, Federal University of the Semi-Arid Region, Mossoró, Rio Grande do Norte, Brazil.
4Morphology Department, Federal University of Rio Grande do Norte, Natal, Rio Grande do Norte, Brazil.
*Corresponding author: antonio.melo@ufcg.edu.br 
Received: 04/03/2021. Accepted: 20/04/2021

https://doi.org/10.21708/avb.2022.16.1.10301SHORT COMMUNICATIONS

INTRODUCTION
Agouti (Dasyprocta prymnolopha) is a South American rodent 
of emerging zootechnical value, as it is already traditionally 
hunted by rural populations and exhibits qualities favor-
able to domestication such as docility, a relatively short 

reproductive cycle and easy breeding in captivity (JONES; 
GARCIA, 2020; RIBEIRO et al., 2008a, b). Some studies 
have already aimed at clarifying the reproductive, nutritional 
and morphophysiological characteristics of the agouti to 
facilitate husbandry and meat production (JOHN; JONES, 
2020; LUCENA et al., 2014; GUIMARÃES et al., 2011; 
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CAVALCANTE et al., 2006), which may ease hunting pres-
sure and meet the demand for a potentially more accessible 
source of protein for isolated rural communities (NUNES 
et al., 2019).

The task of raising agoutis in captivity requires detailed 
understanding of their physiology to inform best practices in 
husbandry and welfare. Blood markers are particularly impor-
tant in health monitoring, as they guide clinical decisions 
and reveal sub-clinical illness. Thus, it is imperative that vet-
erinarians have access to full hematological and biochemical 
profiles. Among the clinical markers of health, blood gases 
and ions are crucial for understanding fluid and electrolyte 
regulation. Variables such as CO2 and bicarbonate influence 
blood pH, thus controlling the chemical environment in 
which physiological reactions occur (FOY; DE MORAIS, 
2017; KAAE; DE MORAIS, 2008). Meanwhile, ions in 
the blood contribute to the overall charges and are required 
for several body functions, such as osmoregulation, enzyme 
activity, cell communication, hormonal regulation, and neu-
rotransmission (MANNING, 2001; SCHAER, 2008). For 
this purpose, cell counts and blood biochemistry param-
eters have been reported (CONDE JÚNIOR et al., 2012; 
RIBEIRO et al., 2008a, b), but there are no reported values 
for certain ions, nor a hemogasometric profile, to the best of 
our knowledge. This study aimed to provide physiological 
values for hemogasometric parameters, as well as sodium, 
potassium, chlorine and total calcium levels in the blood of 
captive female agoutis. 

MATERIAL AND METHODS
The procedures described here were authorized by the Research 
Ethics Committee of the Federal University of Campina 
Grande (Protocol 035-2016) and the Brazilian Institute 
for the Environment via the Biodiversity Authorization 
and Information System (SISBio) (Protocols N° 45046-1 
and 47944-1).

Six adult females were kept under homogeneous han-
dling conditions, in natural light and ventilation. They had 
access to water and pelleted horse feed ad libitum and occa-
sionally to tropical fruits. Their health status was assessed 
by daily clinical observations that included measuring rec-
tal temperature, heart and respiratory rates, inspection of 
mucous membranes, presence of ectoparasites, and inspection 
of the external genitalia associated with hematological tests 
(data not shown) at the time of blood sampling for gasomet-
ric and electrolyte analysis. For sample collection, animals 
were mechanically restrained, as recommended by Pachaly 
et al. (2001). Venous blood samples were collected from the 
inguinal portion of the lateral saphenous vein in 1-mL lith-
ium-heparin syringes. Samples were sent to the Laboratory 
of Clinical Pathology, Veterinary University Hospital of the 
Federal University of Campina Grande (UFCG) in styrofoam 
boxes with ice for analysis. Hemogasometry of heparinized 

whole blood was performed with an automated hemogas-
ometer (AGS 22, Drake, Brazil), where values of partial 
pressure of oxygen (pO2), partial pressure of carbon dioxide 
(pCO2) and pH were measured through specific electrodes. 
Bicarbonate was determined by the Henderson-Hasselbalch 
equation using the values of pH and partial CO2 pressure 
measured. Additional parameters were calculated using the 
equipment’s software. Heparinized plasma was then obtained 
by centrifugation at 700 g for 10 minutes, and kept at 
-20 °C. Electrolytes (sodium, potassium, chlorine, and total 
calcium) were measured through specific electrodes in an 
electrolyte analyzer (Maxion, China). The anion gap was 
calculated using the values of sodium, potassium, chlorine 
and bicarbonate ions [AG = (Na+ + K+) – (Cl- + HCO3

-)]. 
Blood gas values obtained were then adjusted according to 
hemoglobin and temperature of each animal.

Variables were tested for normality by the D’Agostino 
& Pearson test with a 5% significance level. Data considered 
normal were expressed as mean ± standard deviation. The ref-
erence interval represents the 95% confidence interval of the 
sample population and was calculated using Graph Pad Prism 
5.1 software (San Diego, CA, USA). 

RESULTS AND DISCUSSION
Hemogasometry parameters varied between samples (Table 1). 
Moreover, both the BE and the anion gap varied greatly 
among individual animals (-5.14 ± 5.34 mmol/L and 
4.97 ± 7.47 mmol/L, respectively). These results yielded a 
negative BE interval (-10.75 – 0.46) and revealed differ-
ent strategies for adjusting the overall charges. In contrast, 
ionic levels were very consistent between individuals, a fea-
ture reflected in their generally narrow confidence intervals. 

Table 1. Whole-blood hemogasometry and plasma ions in venous 
samples of Dasyprocta prymnolopha.

Mean ± SD Median RI (CI 95%)

pH 7.33±0.08 7.34 7.24 – 7.41

pCO2 (mmHg) 37.22±7.86 34.00 26.97 – 45.46

pO2 (mmHg) 31.67±5.92 31.50 25.45 – 37.88

HCO3
-
(mmol/L) 19.79±4.82 19.50 14.73 – 24.84

BE (mmol/L) -5.14±5.35 -5.00 -10.75 – 0.46

sat O2 (%) 51.64±14.66 55.50 36.26 – 67.02

TCO2 (mmol/L) 20.87±4.98 20.50 15.64 – 26.10

K+ 
(mmol/L) 3.06±0.49 2.94 2.54 – 3.56

Na+ 
(mmol/L) 146.4±2.62 146.3 143.7 – 149.2

Cl- 
(mmol/L) 124.7±10.42 121.3 113.8 – 135.7

Ca++ 
(mmol/L) 1.74±0.20 1.75 1.52 – 1.96

AG (mmol/L) 4.97±7.49 7.87 -2.86 – 12.81

BE = base excess; AG = anion gap; sat O2 = O2 saturation; SD = 
standard deviation; RI (95% CI) = reference interval represents the 
95% confidence interval of the sample population.
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In addition, sodium was the element with the smallest varia-
tion (146.28 ± 2.75 mmol/L).

The hemogasometric parameters evaluated are very sen-
sitive to pre-analytical variations, such as the stress caused 
by handling, syringe material and conditions of transpor-
tation (BAIRD, 2013). Particularly, values described in 
this study may be affected by handling stress, as agoutis are 
still undomesticated and thus subjected to stress responses 
to parameter changes when restrained (JONES; GARCIA, 
2019; CONDE JÚNIOR et al., 2012). Additionally, het-
erogeneity was to be expected within a small sample size. 
The whole-blood venous samples revealed heterogeneous 
hemogasometric parameters coupled with homogeneous 
anionic parameters, suggesting different compensation stages 
involving bicarbonate as a key element. In particular, the 
negative BE may reflect reduced bicarbonate values when 
compared to other mammalian species, since its calcula-
tion includes bicarbonate, hemoglobin and pH as variables. 
Thus, low bicarbonate values coupled with negative BEs 
may be part of the physiological mechanism for balanc-
ing the overall charges through the adjustment of alkaline 
components (FOY; MORAIS, 2017). However, it should 
be noted that BE is a dynamic parameter and its physio-
logical values for D. prymnolopha are unknown and there-
fore, our results may still be within normality. As another 
tool for the maintenance of physiological (neutral) charges, 
anion gap values followed a similar pattern. Low BE and 
bicarbonate values appeared in contrast to the relatively 
high chlorine values, which should result in unchanged 
anion gap values, as negative charges are adjusted (KAAE; 
MORAIS, 2008). This parameter measures the negative 
gap in overall charges – considering that not all ions are 
measured – and it is especially relevant for assessing states 
and causes of metabolic acidosis (SEIFTER, 2020; KAAE; 
DE MORAIS, 2008).

As for clinical interpretation, it should be noted that 
partial O2 pressure (pO2) in venous blood is of little rel-
evance, since it reveals the state of tissue oxygenation 
and requires knowledge of oxygen levels in arterial blood 
(MARTIN; PRIESTAP, 2017). Clinically, the hemogaso-
metric analysis of venous blood carries two useful indica-
tors of acid-base imbalance defined by pH: bicarbonate 
and carbon dioxide, as both indicate acid-base balance 
control (WEISER, 2012). In addition, the best assessment 
of the acid-base and electrolyte balance requires a correla-
tion between venous and arterial samples. Nevertheless, 
the literature reveals an active search for reliable methods 
that can predict arterial data from its venous counterparts, 
as venous blood collection poses less discomfort to the 
patient and less risk of injuries (MARTIN; PRIESTAP, 
2017; RAGHAV et al., 2015). 

Regarding ionic levels, values were very consistent 
among individual animals. Sodium levels were similar to 

those reported in the literature for domesticated mammals 
and laboratory rodents (GOFF, 2015; QUESENBERRY; 
CARPENTER, 2003). Among the cations, sodium is the 
most abundant in the extracellular compartment and thus the 
most relevant for charge adjustment in this context (KAAE; 
DE MORAIS, 2008). Its levels are regulated by the kidney 
along with potassium levels, and changes in these cations 
are usually associated with neurological, muscular, and car-
diac dysfunction because of their role in synaptic polariza-
tion (SCHAER, 2008). As for calcium, our measurements 
were consistent with the findings of Ribeiro et al. (2008b) 
for female Dasyprocta sp. This cation is relevant for a range 
of cell-level functions, such as cell signaling, enzyme activity, 
and muscle contraction (MANNING, 2001), and alterations 
in its levels may be related to diverse etiologies including 
malabsorption, vitamin D deficiency, and hypoparathyroid-
ism (SCHAER, 2008). 

In contrast to the cations, chlorine was found in 
amounts higher than those described for other species of 
mammals and even for female agoutis at different ages 
(RIBEIRO et al., 2008b). The high chlorine, coupled 
with low bicarbonate, may be part of the compensation 
mechanism in the anion/cation balance by adjusting the 
composition of charges present in the fluid compartment 
(SEIFTER; CHANG, 2017). Furthermore, the fact that 
chlorine was consistently high indicates that it may be a 
temporary circumstance due to high concentrations of 
this element in the drinking water, which is common in 
water reservoirs in northeastern Brazil during long peri-
ods of drought.

CONCLUSIONS
Our findings provide a preliminary picture of venous gases 
and ions in female agouti, and represent useful informa-
tion for later disease research. However, they highlight the 
ultimate importance of the clinical context and in-house 
parameter definition to maximize the homogeneity of both 
pre-analytical and analytical methods applied to the samples, 
as well as to account for environmental factors, such as the 
type of rearing and local weather. For the purpose of agouti 
health monitoring, our results may not be used as clinical 
reference. Studies with a greater number of animals, expan-
sion of the literature and comparison between different lab-
oratories are necessary to obtain reliable reference intervals 
that accurately reflect the electrolytic and acid-base state of 
D. prymnolopha, as well as other animals with poorly under-
stood physiology.
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