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ABSTRACT
Many orphaned Joey opossums are sent to Wild Animal Screening Centers for parental care. There are no studies on 
breast milk substitutes. Thus, this study aimed to compare two milk replacer formulations adapted from studies conducted 
with small animals routinely used for feeding them. For this purpose, 36 newborns of Didelphis albiventris weighing 
20 and 25 grams were divided into two groups, each fed with a type of milk replacer (commercial or homemade). The 
groups were monitored for four weeks, and the animals were weighed and had their length measured weekly, in addition 
to daily individual assessments at each feeding. The stomach volume of seven animals that died during the evaluation 
period and were not part of the experimental groups was measured. The homemade milk replacer presented higher 
energy and fat levels than the commercial one, and the animals fed with it presented higher body development.
Keywords: Growth. Marsupials. Orphans. Milk replacers.

RESUMO
Muitos filhotes órfãos de gambás são encaminhados aos Centros de Triagem de Animais Silvestres necessitando de 
cuidados parentais. Não há estudos sobre substitutos do leite materno, assim, o objetivo deste estudo foi comparar duas 
formulações de sucedâneo do leite adaptadas de estudos realizados com pequenos animais, rotineiramente utilizadas 
para a alimentação desses animais. Para tanto, foram utilizados 36 neonatos de Didelphis albiventris, com peso entre 20 
e 25 gramas, divididos em dois grupos, cada grupo alimentado com um tipo de sucedâneo (comercial ou caseiro). Os 
grupos foram acompanhados durante quatro semanas, os animais foram pesados e tiveram seu comprimento mensurado 
semanalmente, além das avaliações individuais diárias a cada alimentação. O volume estomacal foi mensurado em sete 
animais que morreram durante o período de avaliação e que não faziam parte dos grupos experimentais. Observou-se 
que o sucedâneo caseiro apresentou maiores níveis de energia e de gordura em comparação ao comercial, e os animais 
alimentados com ele apresentaram maior desenvolvimento corporal.
Palavra-chave: Crescimento. Marsupiais. Órfãos. Substitutos de leite.
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Introduction
Nutrition is one of the essential factors for proper 

development in the first weeks of life. Protein and energy 
intake can determine the growth rate of baby animals. 
Animals orphaned before the weaning phase require 
strict monitoring, environmental control (humidity and 
temperature), and adequate handling and nutrition, which 
can provide essential nutrients for the proper development 
of baby animals (Domingos et al., 2008).

Feeding newborns and baby animals using breast milk 
substitutes is recommended in cases of maternal death and 
absent, insufficient, or toxic milk production (Vannuchi & 
Abreu, 2017). Diet is essential for the adequate development 
and survival of baby animals. Therefore, the adequacy of a 
specific diet for each species (Domingos et al., 2008) has been 
the subject of many scientific studies. However, most of the 
research is directed toward production (Cardoso et al., 2006; 
Cypriano, 2008; Miranda, 2013) and companion animals 
(Rocha, 2008; Vannuchi & Abreu, 2017; Araújo et al., 2018).

The literature has described specific cases of wild 
animals. There is a work carried out by Green et al. (1996) 
on the composition of opossum milk (D. virginiana) and a 
substitute for Fox Valey® milk produced and marketed in 
the United States of America. However, there is no work 
with the species found in South America.

The white-eared opossum (D. albiventris) is a marsupial 
species widely distributed in the American continent, with 
an extended lactation period that can reach the hundredth 
day of life (Jansen, 2002). This species is often received in 
Wild Animal Screening Centers (Cavalcanti et al., 2021), as 
it is a victim of anthropic actions due to their synanthropic 
behavior, being run over, hunted, and attacked by domestic 
animals (Massari et al., 2019; Nascimento & Horta, 2020), 

and many females end up dying due to the injuries suffered, 
leaving their joeys orphaned.

The literature on marsupials approximates their energy 
requirements using the formula: Kcals required = 2.85 x 
(49 x body weight in kg0.75) (Taylor, 2002). The orphan 
opossum is often fed with an industrialized or homemade 
commercial formula developed for small animals (Nascimento 
& Horta, 2020). Thus, this study compares the development 
of orphaned opossums (D. albiventris) fed with either 
commercial or homemade substitutes for four weeks.

Materials and Methods
Thirty-six newborn orphan opossums (D. albiventris), 

19 males and 17 females, approximately 15 to 20 days old, 
weighing between 20 and 25 grams, arrived for veterinary 
monitoring at the Rehabilitation Nucleus of Wild Fauna 
and Wild Animal Screening Center (NURFS/CETAS) of 
the Federal University of Pelotas (UFPEL), were used for 
this experiment. The animals were considered healthy after 
general clinical examination. The animals’ development 
was followed by biometrics, with total length (cm) and 
weight (g) measurements over four weeks. The newborns 
(n=36) were maintained in Animal Care Units (ACU) 
with temperatures between 30 and 35 °C and controlled 
humidity (60-70%).

The animals were randomly distributed into two groups, 
18 animals each, respecting the litter, and submitted to two 
types of treatments, consisting of two milk replacers already 
recognized in the literature as substitutes for breast milk. 
The first group was submitted to a homemade formulation 
with the following ingredients: 200 mL lactose-free whole 
milk; 1 large raw egg yolk hen (20 g); 2 coffee spoons 
of lactose-free milk cream (8 g); and 2 coffee spoons of 
crushed cat food (10 g) (Golden Gatos®), and 0.5 mL 
vitamin supplements (Glicopan Pet®) (adapted from Viana, 
2019). The second group was subjected to a commercial 
formulation (Pet Milk®).

The newborns of both groups were fed enterally five 
times a day, between 8 am and 6 pm, using a 3-mL syringe. 
The volume administered per feeding was 1 mL in the first 
week, 1.5 mL in the second and third weeks, and 1.8 mL in 
the fourth week. Genito-anal stimulation was performed 
at the end of each feeding. The general appearance of the 
urine and feces was evaluated, in addition to the presence 
of milk in the nose and abdominal distention.

The composition of the formulations was extracted from 
tables provided by the manufacturers and calculated for 
the production of 1 mL of the milk substitute. Thus, the 
homemade formulation was estimated according to the 
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nutritional tables provided for each component (lactose-
free milk cream, lactose-free milk, egg yolk, and cat food).

Seven opossums (D. albiventris) newborns that were 
not part of the study and died during the follow-up period 
at NURFS were used as the basis for the assessment of 
stomach capacity (mL). Scammon & Doyle (1920) measured 
the stomach capacity of newborn opossums as proposed.

The statistical analysis of the data consisted of evaluating 
the distribution using the Shapiro-Wilk normality test. 
Once the parametric distribution was determined, analysis 
of variance (ANOVA) was adopted, and the means were 
compared using Tukey’s test (5%). Subsequently, a linear 
correlation was performed to compare groups.

Results
The data followed a parametric distribution, and the means 

analysis showed no significant differences between the sexes.

The homemade milk replacer contained higher levels 
of protein and fat, and the commercial milk replacer 
contained higher levels of fiber, iron, phosphorus, taurine, 
and potassium (Table 1). In addition, the commercial milk 
replacer’s manufacturer-provided composition does not 
contain sodium or carbohydrates. The milk replacer used 
in this study had approximately 1.78 Kcal/mL (homemade 
milk replacer) and 1.24 Kcal/mL (commercial milk replacer).

The stomach volume of the seven evaluated animals had 
a mean of 1.5 mL/25 g of weight. The smallest volume was 
1.5 mL/14 g, while the largest was 1.6 mL/28 g. The mean weight 
was 22 g (± 5.54), and the mean volume was 1.5 mL (± 0.05).

The difference in the growth rate of the animals submitted 
to each milk replacer over the four weeks was significant 
(p<0.05). The animals submitted to the homemade milk 
replacer presented length (Figure 1) and weight (Figure 2) 
higher than those fed commercial milk replacer. Animals 

Table 1 – Nutritional composition comparison between homemade formula (consisting of lactose-free whole milk, large raw egg 
yolk from hens, lactose-free milk cream, crushed cat food, and vitamin supplements) and commercial formulas for puppies 
and kittens, provided to opossums (D. albiventris) over four weeks

Nutritional composition Homemade formulation (mL) % Commercial formulation (mL) %
Calories 1.78 Kcal 1.24 Kcal

Ether extract 0.16 g 49.18 0.07 g 21.51
Protein 0.09 g 27.66 0.07 g 21.51

Carbohydrate 0.06 g 18.44 _ -
Fiber 0.01 g 3.07 0.2 g 6.14

Calcium 2.6 mg 0.8 2.6 mg 0.8
Potassium 0.9 mg 0.28 1.6 mg 0.48

Sodium 0.8 mg 0.24 _ -
Phosphorus 0.8 mg 0.24 1.6 mg 0.48

Zinc 0.1 mg 0.03 0.2 mg 0.06
Taurine 0.1 mg 0.03 0.6 mg 0.18

Iron 0.01 mg 0.003 0.02 mg 0.006
Magnesium 0.01 mg 0.003 0.02 mg 0.006

Figure 1 – Mean growth (cm) of orphaned joey opossums (D. albiventris) fed homemade formula (consisting of lactose-free whole 
milk, large raw egg yolk from hens, lactose-free milk cream, crushed cat food, and vitamin supplements) and commercial 
formula for puppies and kittens. Mean comparison by Tukey’s test (*P<0.05).
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fed homemade milk replacers obtained approximately 
7% weight gain per day, while those fed commercial milk 
replacers presented approximately 1% weight gain per day.

Animals fed commercial milk replacers (n=18) showed 
changes in the appearance of feces, abdominal distension, 
and gases, unlike animals fed homemade milk replacers, 
for which these changes were not frequent.

Discussion
The mean stomach capacity of the opossums evaluated 

in this study was 1.5 mL/25 g of weight. In addition, the 
stomach volume associated with the amount of energy 
assists in determining the frequency of food offered. In this 
study, the feeding frequency was five times. It would be 
sufficient for animals fed homemade milk replacers but 
inadequate for those fed commercial milk replacers, as 
seven daily feedings would be necessary.

Success in neonatology care is based on the animal’s 
physiology, but this information is scarce for wild animals 
or inaccessible in our reality, requiring adaptations from 
domestic species (Nascimento & Horta, 2020). In the United 
States, there is a commercial substitute for milk produced 
for opossums (D. virginiana), squirrels, and rabbits, Fox 
Valley®. The composition of this substitute is approximately 
1.83 Kcal per mL, 15% carbohydrates, 32% protein, and 40% 
fat, similar to the homemade substitute used in this study.

A significant difference (p>0.05) was observed between 
groups, probably due to the amount of energy and fat 
in the homemade milk replacer. A study by Green et al. 
(1996) presents milk composition from North American 
opossums (D. virginiana) at different stages of lactation. 
The maximum values obtained for calories were 2.31Kcal, 
from 8.8-20% of carbohydrates, 10-29% of proteins, and 

23-50% of fat. In comparison with the formulation of 
homemade and commercial milk replacers used in this study, 
it is noted that the percentage of fats and carbohydrates 
present in the homemade substitute would be the closest 
to the composition of natural milk and that the amount of 
calories present in the commercial milk replacer is much 
lower than the needs of the baby D. virginiana.

Weight is considered a suitable parameter for monitoring 
the development of newborns and opossums, also allowing the 
estimation of body size in non-adult opossums (Iskjaer et al., 
1989; Cáceres & Monteiro-Filho, 1999; Domingos et al., 
2008). A healthy newborn should increase its weight by 
5 to 10% daily. Thus, the diet provided with the homemade 
milk replacer reached the objective, unlike the diet based 
on the commercial milk replacer, which was below what is 
considered ideal (Domingos et al., 2008). This difference 
may be due to the amount of calories and fat in the milk 
replacers. Moreover, baby opossums fed commercial milk 
replacer presented abdominal distension and diarrhea, which 
may be an indication of an inadequate diet (Lawler, 2008; 
Münnich & Kuchenmeister, 2014; Vannuchi & Abreu, 2017).

In general, milk from dogs and cats has a high percentage 
of fat, as fat is the source of energy for the baby animal 
(Adkins et al., 2001), unlike cow’s milk, which contains a 
large amount of lactose and is considered low in fat and 
other proteins (Dobenecker  et  al., 1998). Lactose is an 
essential source of metabolizable energy in cow’s milk, but 
the amount present in traditional milk exceeds the digestive 
capacity of some species, causing diarrhea (Vannuchi & 
Abreu, 2017). For this reason, lactose-free milk and milk 
cream were used for the homemade formulation. The use 
of yolk is recommended as a source of fat (52%), protein 
(16%), lipids (34%), fat-soluble vitamins (A, D, E, and 

Figure 2 – Mean weight gain of orphaned joey opossums (D. albiventris) fed homemade formula (consisting of lactose-free whole 
milk, large raw egg yolk from hens, lactose-free milk cream, crushed cat food, and vitamin supplements) and commercial 
formula for puppies and kittens. Mean comparison by Tukey’s test (*P<0.05).
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K), glucose, lecithin, and mineral salts. Cat food is an 
additional source of essential nutrients such as vitamins 
and amino acids.

Conclusion
Our study reveals that opossums (D. albiventris) fed 

with the homemade formulation exhibited superior growth 
and weight gain when contrasted with those nourished 
by the commercial formulation intended for puppies and 
kittens. Furthermore, we investigated the stomach capacity 
of newborn opossums, providing crucial insights into 
determining optimal feeding amounts and frequencies. 

These findings underscore the significance of tailored 
nutritional strategies for fostering the healthy development 
of opossums in captivity.

Conflict of Interest
No potential conflict of interest relevant to this article 

was reported.

Ethics Statement
The Ethics Committee approved the study under number 

126/2021 and the Biodiversity Authorization and Information 
System (SISBIO) under number 76962-1.

References

Adkins Y, Lepine AJ, Lonnerdal B. Changes in protein and 
nutrient composition of milk throughout lactation in dogs. 
Am J Vet Res. 2001;62(8):1266-72. http://doi.org/10.2460/
ajvr.2001.62.1266. PMid:11497449.

Araújo ICS, Furtado AP, Araújo GCP, Rocha CG. Effect of 
the diet of healthy dogs on clinical analysis and behavioral 
aspects. Arq Bras Med Vet Zootec. 2018;70(3):689-98. 
http://doi.org/10.1590/1678-4162-9558.

Cáceres NC, Monteiro-Filho ELA. Tamanho corporal em 
populações naturais de Didelphis (Mammalia: Marsupialia) 
do sul do Brasil. Rev Bras Biol. 1999;59(3):461-9. http://
doi.org/10.1590/S0034-71081999000300011.

Cardoso AR, Pires CC, Carvalho S, Galvani DB, Jochims 
F, Hastenpflug M, Wommer TP. Consumo de nutrientes 
e desempenho de cordeiros alimentados com dietas que 
contêm diferentes níveis de fibra em detergente neutro. 
Cienc Rural. 2006;36(1):215-21. http://doi.org/10.1590/
S0103-84782006000100033.

Cavalcanti EANLD, Santos TC, Passini Y, Sá ML, Cavalacnti 
GAO, França RT. Casuistry of radiographic examinations 
of wild animals in the southern region of the state of Rio 
Grande do Sul, Brazil, from 2017 to 2020. Arq Bras Med 
Vet Zootec. 2021;73(6):1431. http://doi.org/10.1590/1678-
4162-12414.

Cypriano CR. Alternativas de manejos em leitões neonatos 
para melhorar o desempenho na fase lactacional [dissertação]. 
Porto Alegre: Universidade Federal do Rio Grande do Sul; 
2008. 48 p.

Dobenecker B, Zottmann B, Kienzle E, Zentek J. Investigations 
on milk composition and milk yield in queens. J Nutr. 

1998;128(12, Suppl):2618S-9S. http://doi.org/10.1093/
jn/128.12.2618S. PMid:9868220.

Domingos TCS, Rocha AA, Cunha ICN. Cuidados básicos 
com a gestante e o neonato canino e felino: revisão de 
literatura. Ciênc Anim. 2008;1(2):94-120. http://doi.
org/10.51161/rems/1935.

Green B, Krause WJ, Newgrain K. Milk composition in the 
North American opossum (Didelphis virginiana). Comp 
Biochem Physiol B Biochem Mol Biol. 1996;113(3):619-23. 
http://doi.org/10.1016/0305-0491(95)02034-9. PMid:8829811.

Iskjaer C, Slade NA, Childs JE, Glass GE, Korch GW. 
Body mass as a measure of body size in small mammals. J 
Mammal. 1989;70(3):662-7. http://doi.org/10.2307/1381447.

Jansen AM. Marsupiais Didelfídeos: gambás e cuícas. In: 
Andrade A, Pinto SC, Oliveira RS, editores. Animais de 
laboratório: criação e experimentação. Rio de Janeiro: 
Editora Fiocruz; 2002. p. 167-73.

Lawler DF. Neonatal and pediatric care of the puppy and 
kitten. Theriogenology. 2008;70(3):384-92. http://doi.
org/10.1016/j.theriogenology.2008.04.019. PMid:18513788.

Massari CHAL, Pinto ACB, Carvalho YK, Silva AF, Miglino 
AM. Why to study opossums? Int J Morphol. 2019;37(3):1130-
1. http://doi.org/10.4067/S0717-95022019000301130.

Miranda DA. Perfil metabólico e desempenho de bezerros 
holandeses alimentados com diferentes quantidades de 
sucedâneo de leite e concentrado de diferentes granulometrias 
[dissertação]. Belo Horizonte: Escola de Veterinária, 
Universidade Federal de Minas Gerais; 2013. 95 p.

https://doi.org/10.2460/ajvr.2001.62.1266
https://doi.org/10.2460/ajvr.2001.62.1266
https://pubmed.ncbi.nlm.nih.gov/11497449
https://doi.org/10.1590/1678-4162-9558
https://doi.org/10.1590/S0034-71081999000300011
https://doi.org/10.1590/S0034-71081999000300011
https://doi.org/10.1590/S0103-84782006000100033
https://doi.org/10.1590/S0103-84782006000100033
https://doi.org/10.1590/1678-4162-12414
https://doi.org/10.1590/1678-4162-12414
https://doi.org/10.1093/jn/128.12.2618S
https://doi.org/10.1093/jn/128.12.2618S
https://pubmed.ncbi.nlm.nih.gov/9868220
https://doi.org/10.51161/rems/1935
https://doi.org/10.51161/rems/1935
https://doi.org/10.1016/0305-0491(95)02034-9
https://pubmed.ncbi.nlm.nih.gov/8829811
https://doi.org/10.2307/1381447
https://doi.org/10.1016/j.theriogenology.2008.04.019
https://doi.org/10.1016/j.theriogenology.2008.04.019
https://pubmed.ncbi.nlm.nih.gov/18513788
https://doi.org/10.4067/S0717-95022019000301130


6/6

Braz J Vet Res Anim Sci. 2024;61:e215850

Münnich A, Kuchenmeister U. Causes, diagnosis and therapy 
of common diseases in neonatal puppies in the first days 
of life: cornerstones of practical approach. Reprod Domest 
Anim. 2014;49(2, Suppl 2):64-74. http://doi.org/10.1111/
rda.12329. PMid:24947863.

Nascimento CC, Horta MC. Didelphimorphia (Gambá e 
Cuíca). In: Cubas ZS, Silva JCR, Catão-Dias JL, editors. 
Tratado de animais selvagens: medicina veterinária. 2ª ed. 
São Paulo: Roca; 2020, p. 682-706.

Rocha MA. Biotecnologia na nutrição de cães e gatos. Rev 
Bras Zootec. 2008;37(spe):42-8. http://doi.org/10.1590/
S1516-35982008001300006.

Scammon RE, Doyle LO. Observations of the capacity of the 
stomach in the first ten days of post natal life. Arch Pediatr 

Adolesc Med. 1920;20(6):516-38. http://doi.org/10.1001/
archpedi.1920.01910300056005.

Taylor P. Opossums. In: Gage LJ, editor. Hand-rearing wild 
and domestic mammals. 1st ed. Hoboken: Wiley-Blackwell; 
2002. p. 45-54. http://doi.org/10.1002/9780470385005.ch8.

Vannuchi CI, Abreu RA. Cuidados básicos e intensivos com 
o neonato canino. Rev Bras Reprod Anim. 2017;41(1):151-6.

Viana FAB. Guia terapêutico veterinário. 4ª ed. Lagoa Santa: 
Editora CEM; 2019. p. 167-469.

Financial Support: National Council for Scientific and 
Technological Development.

https://doi.org/10.1111/rda.12329
https://doi.org/10.1111/rda.12329
https://pubmed.ncbi.nlm.nih.gov/24947863
https://doi.org/10.1590/S1516-35982008001300006
https://doi.org/10.1590/S1516-35982008001300006
https://doi.org/10.1001/archpedi.1920.01910300056005
https://doi.org/10.1001/archpedi.1920.01910300056005
https://doi.org/10.1002/9780470385005.ch8

