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Evaluation Of Murinometric Parameters In Wistar Rats Submitted To 
Diet Containing Babaçu Coconut Oil

Objective: Evaluate the effects of the maternal diet containing 
babassu coconut oil on future generation, through the analysis of 
murinometric parameters during the lactation period. Methods: 
The analysis was carried out with 32 rats of the Wistar lineage, 
from the breeding facility of the Department of Nutrition at the 
Federal University of Pernambuco (UFPE). These animals came 
from mothers who were isolated in individual cage in 2 groups, 
being a control group (CG, n = 16) with a standard diet according 
to the recommendations of the American Institute of Nutrition-
93G (AIN-93) and an experimental group, with an AIN diet -93-
G modified, containing babaçu oil (GEO, n = 16). The animals 
were subjected to an artificial light-dark cycle of 12/12 hours, 
with free access to water and food. The offspring were submitted 
to evaluations every three days regarding: body weight, waist 
circumference, tail length, Lee index, body mass index and 
abdomen-thorax ratio. Results: It was demonstrated that there 
was no statistical difference between the groups regarding 
weight gain and murinometric measurements of the offspring, 
except for the item related to tail length at 21 days. A significant 
reduction was identified in the GEO group when compared to 
the respective control (3,604 ± 1,062 versus 3,836 ± 1,254). 
Conclusion: The data obtained indicate that unbalanced levels 
of fatty acids in the maternal diet can affect the development of 
the progeny nervous system. However, studies for longer periods 
are necessary, as well as other behavioral variables to better 
clarify these nutritional implications on the development and 
functioning of the nervous system.
Keywords: Babaçu. Coconut oil. Wistar rats. Anthropometry. 
Nutrition.
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INTRODUCTION 

Oils and fats are one of the largest classes of 

food, alongside carbohydrates and proteins, 

important in the human diet due to their 

outstanding role as an energy source. They are 

made up of fatty acids that can be essential and 

non-essential¹. These elements constitute the 

basic units of lipids, and their determination is 

fundamental for the knowledge of the quality of 

the oils and nutritional support². They are 

important for various functions in the body. As 

they make up the structure of biological 

membranes, for example, they act as precursors 

to intracellular messengers and can be oxidized 

generating ATP³. There are several sources of 

fats, which may be of animal or vegetable origin. 

Babaçu is one of the sources of vegetable fat in 

Brazil. It is the product of a palm (Orbignya 

oleífera) of spontaneous growth in the transition 

region between the Cerrado, the Amazon 

Rainforest and the Brazilian Northeastern Semi-

aride. This palm produces coconuts, arranged in 

clusters. The fruits consist of epicarp, mesocarp, 

endocarp and almonds. Inside the endocarp, 

which represents 60% of the coconut, the 

almonds are inserted, and the Babaçu² oil is 

extracted from them. The importance of this 

palm is mentioned in numerous technical and 

socioeconomic treaties, due to its role in the 

livelihood of many traditional communities, since 

its parts are fully utilized and are used for 

construction, crafts and food. 

Babaçu almond has a wide variety of fatty acids 

such as: capric (4%), capric (5%), stearic (7%), 

oleic (17%), linoleic (5%), lauric acid (45%), 

myristic (18%), palmitic (10%)5. As mentioned, 

lauric acid is the most prevalent, and it is rich in 

intermediate carbonic chain fatty acids (C6 to 

C16), that is, it contains 12 carbon atoms in its 

constitution²,6. 

In the scientific field, research has been done in 

order to attest to its therapeutic properties with 

greater clarity, to provide security for its use and 

maximum use, thus transposing empiricism. The 

babaçu mesocarp is used in aqueous solution in 

several diseases, including acting as an anti-

inflammatory and healing agent7. It was 

observed that the babassu treatment induced 

the activation of macrophages leading to an 

increase in the production of nitric oxide and the 

release of histamine that stimulates phagocytic 

activity. This fact generated a stimulating healing 

action in skin wounds of rats with the use of the 

aqueous extract of Orbignya phalerata8. The fruit 

mesocarp is rich in carbohydrates and mineral 

salts, and has anti-inflammatory and analgesic 

activities9. 

With regard to food, the nutritional 

recommendations of this macronutrient for 

healthy individuals vary very little according to 

the scientific literature, but it differs in individuals 

with specific diseases. Regardless of the 

nutritional strategy, whether with low or high lipid 

content, it is essential that adequate dietary 

sources of fatty acids are selected10. It is known 

that dietary supplementation with extra virgin 

coconut oil is able to exert benefits on the lipid 

and cardiovascular profile of dyslipidemic 

individuals, constituting a new and promising 

therapy against cardiovascular diseases, which 

are currently the major cause of morbidity and 

mortality in Brazil and in the world11. However, 

there is still not much information on replacing 

fats like these. 

On the other hand, it is known that during the 

early stages of life, adequate nutrition during 

pregnancy and lactation is essential for the 

growth and development of physiological 

systems12. Several factors can interfere in this 

moment, which depends on the maternal 

metabolic, nutritional and hormonal 

environment. Thus, the inadequate nutritional 

support during the initial period of development 

has structural and functional repercussions for 

the fetus, such as: changes related to body 

weight and murinometric characteristics; 

reduction in brain size; damage to processes 

such as neurogenesis, migration, neuronal 

differentiation and synaptic processes13,14. 

OBJECTIVE 
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Evaluate the effects of the maternal diet 

containing babassu coconut oil on future 

generation, through the analysis of murinometric 

parameters during the lactation period. 

METHODS 

The analysis was carried out with 32 Wistar rats 

from the breeding colony of the Department of 

Nutrition at the Federal University of 

Pernambuco (UFPE). Approved by the Ethics in 

the Use of Animals (CEUA: 0057/2018). These 

animals were isolated with their respective 

mothers in individual cage and distributed in 2 

groups, 1 control group (CG, n = 16) with the 

standard diet that followed the 

recommendations of the American Institute of 

Nutrition-93G (AIN-93) and 1 experimental 

group, with the modified AIN-93-G diet, a diet 

containing babassu oil (GEO, n = 16). The 

animals were submitted to an artificial light-dark 

cycle of 12/12 hours (the dark beginning at 

19:00), with free access to water and food. 

The following indicators were searched daily, 

between 8:00 am and 12:00 pm, from the 1st 

postnatal day to the 21st postnatal day every 3 

days: Body weight, Waist circumference, Tail 

length, Index Lee's, Body Mass Index and 

Abdomen-thorax Ratio. Using an inextensible 

measuring tape, ruler and precision scale to 

obtain anthropometric measurements. To carry 

out the measurements, the following procedures 

were performed: 

- Body Weight (g): the weight was measured on 

a TCNAL scale with a minimum weight of 0.02g 

and a maximum weight of 500g. 

- Tail length (cm): the animal was gently 

restrained with one of the researcher's hands. 

The animal's tail was extended on the table with 

the base and at the end of the animal's tail. Then, 

we proceeded with a ruler at a distance in cm 

between the obtained points. 

Body mass index: it was determined from the 

relationship between body weight (g) / nasoanal 

length (cm2). 

- Lee Index: It was obtained from the cube root 

of body weight (g) / naso-anal length (cm). 

According to Bernardis (1970), the cutoff point 

for this parameter is up to 0.30. 

- Abdomen-thorax ratio: It was obtained from 

the formula: RAT = abdominal circumference 

(WC) * / chest circumference (CT) * * values 

expressed in centimeters (cm). 

For statistical analysis, the comparison of body 

weight and murinometric measurements during 

the weeks and days were used analysis of 

variance (ANOVA - two way). When it showed 

significance, the Holm-Sidak test was used in 

order to identify which groups differed. 

RESULTS 

1-Comparison of body weight between control 

and experimental groups: 

 

 

Figure 1. Body weight of the first generation offspring submitted to the control diet (GC) with soy oil 

at 7% and the experimental diet (GEO) with babassu oil 7%. * p <0.05. 
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There was no statistical difference in the weight 

gain of the offspring during the analyzed period 

(p <0.05), as expected. Since body weight does 

not in many cases represent biochemical and / 

or physiological changes in specific organs, 

especially in short-term use. Only with the use 

by future generations could we infer if the 

prolonged use of the substitution of commercial 

oil with babassu oil could cause some 

malnutrition in view of the nutritional imbalance 

it promotes. 

2- Comparison of murinometric measurements 

between control and experimental groups: 

 

 

Figure 2. Murinometric measurements in the offspring of the first generation submitted to the control 

diet (GC) with 7% soy oil and the experimental diet (GEO) to 7% with babassu oil. Tail length (A) 

Body Mass Index (B) Lee Index (C) and Abdomen-chest ratio (D). * p <0.05 

 

After being weighed, the animals were 

measured and the lengths from the tip of the 

snout to the anus (CFA) and the tail were 

recorded. For this, an anthropometric measuring 

tape was used. All murinometric parameters 

were calculated as described in the 

methodology. In addition to the parameters 

mentioned above, the animals had their 

abdominal circumference (WC) measured, 

immediately above the hind legs, in addition to 

the thoracic circumference (CT) and 

immediately below the anterior legs, using the 

same anthropometric measuring tape. 

 Subsequently, the CA / CT ratio (cm) was 

calculated, whose normal reference value for 

rats with 60 days of postnatal life is 1.1 ± 0.03 15.  

There was no statistical difference regarding the 

murinometric measurements of the first 

generation offspring when compared to the 

experimental groups (Figure 2) except in the tail 

length on the 21st day which showed a reduction 

in the GEO when compared to the CG. On this 

day, the experimental animals obtained the 

average (3,604 ± 1,062 versus 3,836 ± 1,254). 

DISCUSSION  

Several studies have analyzed numerous diets 

rich in fats offered to rats during pregnancy16,17 

and lactation18,19, in order to discover the effects 

that these diets can cause on the mother and / 

or offspring. It has been seen that maternal 

nutrition will directly influence the type of fatty 

acid that will accumulate in fetal tissue. It is even 

known that these fats can be transported via the 

placenta and thereby interfere with the 

functioning of organs such as the brain and 

retina of the offspring20.  

Nutrition then proved to be the main intrauterine 

factor that alters the expression of the fetal 
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genome and can have long-term consequences. 

Adjustments made in this critical period 

permanently alter the structure, physiology and 

metabolism of the offspring21. When the fetus is 

subjected to adverse nutritional aspects, it 

adapts metabolically to supply nutrients to 

Organs most important organs such as the brain, 

heart and adrenals20,22. 

In order to attest to the research already found 

in the literature, it was proposed to investigate 

the use of Babaçu oil in the first generation 

offspring. This is in view of the fact that this 

product is used on a large scale by some 

communities, including medicinally. Although 

there is no difference between the oils, which 

apparently indicates that in this generation we 

could use any of these oils as a source of this 

macronutrient. It was noticed that over the days 

there was a change in one of the murimetric 

parameters. This drew attention since this oil 

does not appear to be harmless to the offspring. 

However, most works always refer to the 

benefits of babassu oil. The fatty acid in the 

largest percentage of coconut oil is lauric acid, 

which is present in approximately 45–53%. 

Among saturated fatty acids, it has been shown 

to contribute the least to fat accumulation23. 

Lauric oils do not need enzymes for their 

digestion and metabolism, turning into energy 

quickly24. In the animals, a nutritional imbalance 

was noticed due to the types of fat present in 

babassu oil and an increase in saturated fat. An 

increase in the mortality of offspring was also 

found. But the animals that were born and kept 

alive were kept weight equivalent to the control 

group. Which would be understandable since 

lauric oil may have inhibited the accumulation of 

localized fat. 

The interest in the use of lauric fats present in 

babassu coconut oil in studies is due to the low 

cost and the anti-inflammatory and 

immunomodulatory potential of the product25. 

Lauric acid has been shown to have significant 

antimicrobial activity against gram-positive 

bacteria and a range of fungi and viruses23. 

Another important benefit that should also be 

mentioned is its ability to improve metabolic 

efficiency, since fatty acids are already readily 

available for use, reducing the energy supply for 

fat deposition. As we did not perform a 

biochemical evaluation of the animals evaluated 

at this time, we cannot accurately ascertain 

these data for comparison. Babassu has also 

been studied for its antitumor activity27, and for 

its antiulcerogenic activity28. 

The data found in the study, indicate that there 

are important effects of changes that may persist 

in the long term due to the substitute use of fats 

and further studies are necessary. This is 

possible due to fetal programming, which is a 

phenomenon by which a stimulus or insult 

supported during a critical period of 

development (pregnancy and / or lactation) 

results in permanent metabolic, physiological 

and morphological changes23. Its changes over 

time are considered irreparable and irreversible, 

being noticed in adulthood30. 

The correlation between nutrition in the perinatal 

period and repercussions in adulthood has been 

documented by several researchers who 

demonstrated that the size of adult rats was 

related to their nutritional status in the lactation 

period31,32. 

Other authors also state that nutritional factors 

are recognized as a key part of fetal 

programming, influencing the individual's 

metabolism and physiology for a lifetime33. 

However, it is worth mentioning that in this study 

we chose to study only the critical period, and 

there were no studies in other stages of life or in 

other lineages. Therefore, further studies are 

needed to compare future generations as well as 

to compare with other animal lines / species. In 

addition, other parameters must be analyzed 

such as the biochemical profile, behavior, 

electrophysiological reactions of the nervous 

system, histological markings, etc.  

CONCLUSION 

The offspring results obtained showed that 

babassu oil is not toxic, and maintains body 

weight, however, it was able to cause a 

https://www.linguee.com.br/ingles-portugues/traducao/correlation.html
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reduction in the tail length of the animal in the 

group that used it in its diet. The high rate of 

saturated fat in babassu coconut oil can have a 

different impact on indicators of somatic and 

reflex development. This implies that we need to 

better understand the adaptive mechanisms that 

the nervous system uses to defend itself from 

disturbances in the critical period of 

development.  

REFERENCES 

1. Tavares M. Composição em ácidos graxos de 

óleos vegetais comestíveis comercializados no 

Estado de São Paulo. Rev: Inst. Adolfo Lutz,1992; 

52(112):51-62. 

2. Machado GC, Chaves JBP, Antoniassi R. 

Composição em ácidos graxos e caracterização 

física e química de óleos hidrogenados de coco 

babaçu. Revista Ceres, 2006; 53(308):463-470. 

3. Curi R, Pompéia C, Miyasaka CK, Procópio 

J. Entendendo a gordura. Os ácidos graxos. São 

Paulo: Manole, 2002; 163-72. 

4. Carvalho JH. Programa Nacional de Pesquisa de 

Babaçu: Uma experiência a ser continuada e 

aplicada.Teresina: Embrapa Meio Norte; 

EMBRAPA; 1998.  

5. Oliveira ALA, Gioielli LA, Oliveira MN. Hidrólise 

parcial enzimática da gordura de babaçu. Food 

Science and Technology,1999; 19(2): 270-276. 

6. Lottenberg AMP. Importância da gordura 

alimentar na prevenção e no controle de 

distúrbios metabólicos e da doença 

cardiovascular. Arquivos Brasileiros de 

Endocrinologia & Metabologia, 200953(5): 595-

607. 

7. Silva CES, Santos OJD, Ribas Filho JM, Tabushi 

FI, Kume MH, Jukonis LB, et al. Efeito da Carapa 

guianensis Aublet (Andiroba) e Orbignya 

phalerata (Babaçu) na cicatrização de colorrafias 

em ratos. Revista do Colégio Brasileiro de 

Cirurgiões, 2015; 42(6): 399-406. 

8. Martins NLP, Malafaia O, Ribas Filho JM, Heibel 

M, Baldez RN, Vasconcelos PRLD, et al. Análise 

comparativa da cicatrização da pele com o uso 

intraperitoneal de extrato aquoso de Orbignya 

phalerata (babaçu). Estudo controlado em ratos. 

Acta Cirúrgica Brasileira, 2006; 21: 66-75. 

9. Fonseca FLR, Siqueira JC, Vaz RGMV, 

Rodrigues KF, Parente IP, Sousa JPL, et al. Os 

benefícios do babaçu na alimentação das aves–

revisão de literatura. Rev. cient. eletr. Med. Vet., 

2014; 1-17. 

10. Santos RD, Gagliardi ACM, Xavier HT, Magnoni 

CD, Cassani R, Lottenberg  AMP, et al. I Diretriz 

sobre o consumo de gorduras e saúde 

cardiovascular. Arquivos Brasileiros de 

Cardiologia, 2013; 100(1): 1-40. 

11. Silva R, Fortes R, Soares H. Efeitos da 

suplementação dietética com óleo de coco no 

perfil lipídico e cardiovascular de indivíduos 

dislipidêmicos. Brasília Médica, 2011; 48(1): 42-

49. 

12. Desai M, Hales CN. Papel do crescimento fetal e 

infantil na programação do metabolismo na 

velhice. Biological Reviews, 1997; 72(2): 329-348. 

13. Morgane PJ, 

Robert ALF, Joseph B, John T, Sofia DC, Léon C

, et al. Desnutrição pré-natal e desenvolvimento 

do cérebro. Neuroscience & Biobehavioral 

Reviews, 1993; 17(1): 91-128. 

14. Manhaes de Castro R, Barreto MJM, Mendes SC, 

Ferreira LMP, Guedes RCA, Cabral Filho JE, 

Costa JA. Redução da agressão intraespecífica 

em ratos adultos por tratamento neonatal com um 

inibidor seletivo da recaptação da 

serotonina. Revista Brasileira de Pesquisas 

Médicas e Biológicas, 2001; 34(1): 121-124. 

15. Novelli ELB, Diniz YS, Galhardi C, Ebaid GMX, 

Rodrigues  HG, Mani F, et al. Anthropometrical 

parameters and markers of obesity in rats. 

Laboratory Animals, 2007; 41(1): 111-9. 

16. Srinivasan M, Katewa SD, Palaniyappan A, 

Pandya JD, Patel MS. Maternal high-fat diet 

consumption results in fetal malprogramming 

predisposing to the onset of metabolic syndrome-

like phenotype in adulthood. American Journal of 

Physiology-Endocrinology and Metabolism, 2006; 

291(4):792-799.  

17. Mitra A, Alvers KM, Crump EM.; Rowland NE. 

Effect of high-fat diet during gestation, lactation, 

or postweaning on physiological and behavioral 

indexes in borderline hypertensive rats. American 

Journal of Physiology-Regulatory, Integrative and 

Comparative Physiology, 2009; 296(1): 20-28. 

18. Siemelink M, Verhoef A, Dormans JAMA, Span P, 

Piersma A. Dietary fatty acid composition during 

pregnancy and lactation in the rat programs 

growth and glucose metabolism in the offspring. 

Diabetologia, 2002; 45(10):1397- 1403. 

19. Saben JL, Bales ES, Jackman MR, Orlicky D, 

MacLean PS, McManaman JL. A obesidade 

materna reduz a produção de lipídeos do leite em 

camundongos lactantes, inibindo a acetil-CoA 

carboxilase e prejudicando a síntese de ácidos 

graxos. PLoS One, 2014; 9(5): 98066. 

20. Medeiros DMF. Avaliação dos efeitos de uma 

dieta à base de castanha de caju durante a 

gestação e lactação sobre a murinometria e perfil 

bioquímico da prole. Cuité. Monografia [Trabalho 

https://www.sciencedirect.com/science/article/abs/pii/S0149763405802349#!
https://www.sciencedirect.com/science/article/abs/pii/S0149763405802349#!
https://www.sciencedirect.com/science/article/abs/pii/S0149763405802349#!
https://www.sciencedirect.com/science/article/abs/pii/S0149763405802349#!
https://www.sciencedirect.com/science/article/abs/pii/S0149763405802349#!
https://www.sciencedirect.com/science/article/abs/pii/S0149763405802349#!


Raisa Rebeca da Silva Batista et al., IJFNR, 2021; 5:43 

IJFNR: https://escipub.com/international-journal-of-food-nutrition-research/              7

de Conclusão de Curso]- Universidade Federal de 

Campina Grande; 2015. 

21. Wu G, Bazer FW, Cudd AT, Meininger CJ, 

Spencer TE. Maternal Nutrition and Fetal 

Development. American Society for Nutritional 

Sciences, 2004; 134(9): 2169-2172. 

22. Pereira L. Nutrição fetal: impacto na incidência de 

obesidade futura. Associação Portuguesa de 

Nutrição Entérica e Parentérica, 2010; 4(1): 28-

30. 

23. Dayrit FM. As propriedades do ácido láurico e seu 

significado no óleo de coco. Journal ofthe 

American Oil Chemists 'Society, 2015; 92(1). 

24. Bomtempo M. O poder Medicinal do Coco e do 

Óleo de Coco Extra Virgem. São Paulo: Editora 

Alaude; 2008. 

25. Pereira PTVT. Efeitos da suplementação de óleo 

de coco babaçu na fadiga de mulheres com 

neoplasia mamária. São Luís. Tese [Programa de 

Pós-Graduação em Saúde do Adulto e da 

Criança/CCBS]-Universidade Federal do 

Maranhão; 2018. 

26. Xavier DRS. Impacto da suplementação de óleo 

de cártamo (Carthamus tinctorius L.) e/ou 

exercício físico sobre a composição corporal de 

ratos wistar. Cuité. Monografia [Trabalho de 

Conclusão de Curso]- Universidade Federal de 

Campina Grande; 2015. 

27. Freitas ELS, Moura ACA, Fontes SGF, Maia 

MBS. Estudo do efeito de Orbignia phalerata 

Mart. (babaçu) sobre as lesões gástricas 

induzidas por etanol ou indometacina. XV 

Simpósio de Plantas Medicinais do Brasil. Águas 

de Lindóia, Brasil, 1998; 210(1): 94. 

28. Moraes AP, Silva JV, Machado, MIL, Matos FJA, 

Fonteles MC, Gomes JAM, Pessoa CE. Morais, 

M.O. Avaliação da atividade de plantas do 

nordeste brasileiro em tumores experimentais. XI 

Simpósio de Plantas Medicinais do Brasil. João 

Pessoa, Brasil, 1990; 4-45. 

29. Law KS, Azman N, Omar EA, Musa MY, Yusoff 

NM, Sulaiman SA, Hussain NH.The effects of 

virgin coconut oil (VCO) as supplementation on 

quality of life (QOL) among breast cancer 

patients. Lipids Health Dis, 2014 13:139-146. 

30. BARKER, DJP. The fetal and infant origins of 

disease. European journal of clinical investigation, 

1995; 25(7):463.  

31. Widdowson E, McCance RA. Some effects of 

accelerating growth. I. General somatic 

development. Proc Roy Soc (Biol.),1960; 

152:188-206.    

32. Wurtman J, Miller S. Effect of litter size on weight 

gain in rats. Journal Nutr.,1976; 106:697-701. 

33. Barker DJ, Eriksson JG, Forsen T, Osmond, C. 

Fetal origins of adult disease: strength of effects 

and biological basis. International journal of 

epidemiology, 2002; 31(6):1235-1239. 

 


