
IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Effect of virgin coconut oil on caecal microbiota
composition in alloxan-induced diabetic rats
To cite this article: D Mitic-Culafic et al 2019 IOP Conf. Ser.: Earth Environ. Sci. 333 012080

 

View the article online for updates and enhancements.

Recent citations
Mustika Mustika et al-

This content was downloaded from IP address 112.203.85.85 on 08/10/2020 at 02:43

https://doi.org/10.1088/1755-1315/333/1/012080
http://dx.doi.org/10.1109/MECnIT48290.2020.9166638
http://dx.doi.org/10.1109/MECnIT48290.2020.9166638
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstRDKmtb3gKGUoGzcoTuXq4nrLnktpTbLNtIpEmedyy0d_hXExXfHTRL53dzSnq0ivM7P_kydjOO7GAIK0KZU1W5JdYlkF1Be9aYpnd6sqa8fO1KItDzpIoESjyrdc8kEN_TNWdc82By299F7P5QuuwCofvU0SRnm2vnDDz9aBSHWOwrUD-wuMTUfQndafscKv1-yjYrUg76uKSVDpedSYOWo9RKLRnpWc5fdiLYY2P6YDg2PiS&sig=Cg0ArKJSzJ_wVJm79Y9J&adurl=https://www.electrochem.org/prime2020/events-at-a-glance


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

The 60th International Meat Industry Conference MEATCON2019

IOP Conf. Series: Earth and Environmental Science 333 (2019) 012080

IOP Publishing

doi:10.1088/1755-1315/333/1/012080

1

Effect of virgin coconut oil on caecal microbiota composition in 

alloxan-induced diabetic rats 
 

 
D Mitic-Culafic1, S Djurasevic1, Z Todorovic2, J Knezevic-Vukcevic1, J Djordjevic1 

and B Nikolic1 
 
1 University of Belgrade Faculty of Biology, Belgrade, Serbia 
2 University of Belgrade Faculty of Medicine, and University Medical Center Bezanijska 

kosa, Belgrade, Serbia 

 

E-mail: mdragana@bio.bg.ac.rs; biljanan@bio.bg.ac.rs 

 

Abstract. The gut microbiota is a complex community of a diverse population of obligate and 

facultative anaerobic microorganisms that could affect host metabolism and immune homeostasis. 

The effects of virgin coconut oil on the mean weekly fasting glycaemia, weekly body mass gains 

and daily water and food intakes after 16 weeks, as well as on the changes in composition of caecal 

microbiota in both non-diabetic and alloxan-induced diabetic rats, were investigated. The beneficial 

effects of virgin coconut oil were observed for all examined parameters. Additionally, this oil’s 

potential to positively affect the caecum microbiome, with significant increase in the abundance of 

beneficial bacteria such as Lactobacillus, Allobaculum and Bifidobacterium species, was proven. 

 

1. Introduction 
Coconut (Cocos nucifera) is known as one of the most popular natural sources of short and medium chains 

fatty acids with lauric acid as dominant. Coconut oil is thought to have anti-obesity effects, and due to the 

presence of lauric acid, antimicrobial effects as well.  

The microbiota of the intestine consists of a diverse population of obligate and facultative anaerobic 

microorganisms with a wide range of metabolic activities that provide essential nutrients for the host [1]. 

Consumption of particular types of food produces predictable shifts in the host’s bacterial genera. There is 

a substantial body of evidence that dysbiosis or imbalance in gut microbiota is associated with various 

diseases, including colorectal cancer, liver cirrhosis, arthritis, atherosclerosis, ulcerative colitis, Crohn’s 

disease, metabolic syndrome, allergy, asthma, eczema and autism [2-5]. Furthermore, the connection of 

type 2 diabetes mellitus (DM) and obesity with alterations in gut microbiome is well established. DM is a 

metabolic endocrine disorder resulting from a deficiency in insulin secretion and insulin action. Despite 

the large number of medicines for the treatment of diabetes, the complications caused by this disease 

remain a major medical problem [6]. Therefore, the search for oral herbal medicinal products for long-

term blood glucose control in patients with DM is very important.  

Consequently, in our recent work, we focused on determining the effects of Cocos nucifera virgin oil 

(VCO) on the caecum microbiota composition changes in both non-diabetic and alloxan-induced diabetic 

rats, as well as on determining mean fasting glycaemia, weekly body mass gains and daily water and food 

intakes [7]. Alloxan is widely used to induce DM in experimental animals, due to its generation of excess 

reactive oxygen species, which lead to destruction of pancreatic β-cells [8]. The main goal of this study 

was to present the most important findings of this research.  
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2. Physiological parameters 
Four groups of rats, differing from each other by the combinations of alloxan treatment and coconut oil 

administration (Control (con), VCO, Alloxan (Alx) and Alx+VCO groups) were included in the 

investigation. We studied the glycaemic level by using tail fresh capillary whole blood samples and handy 

Wellion CALLA Light blood glucose test strips. In addition, body mass gain was measured weekly, while 

food and water intake was measured daily. The results obtained are presented in Figure 1. 

 

 
* b.m. - body mass; data are given as mean ± standard error of the mean (X-bar ± SEM), with the p < 0.05 as the minimal significant level. 

Significantly different: a in respect to Con; b in respect to VCO; c in respect to ALX. Control (con), virgin coconut oil (VCO), alloxan (Alx) and 

Alx+VCO groups. 

 

Figure 1. Mean weekly fasting glycaemia, daily food and water intakes and weekly body mass gains, after 

16 weeks 

 

Coconut oil supplementation significantly increased mean body mass gain, and lowered glycaemia, and 

food and water intake in the VCO group compared to the control. This effect was partly noticed in the 

alloxan-induced diabetes: there was a significant decrease in the food and water intake, and an increase in 

the body mass gain in the Alx+VCO group compared to Alx group. The beneficial effect of coconut oil 

supplementation in the Alx+VCO group lies in the fact that this oil is an energetically highly efficient 

food, with a high content of fatty acids that can be metabolized into metabolic water. The hypoglycaemic 

effect of coconut oil could be due to the presence of lauric acid, which has insulin tropic properties and the 

content of which is particularly high in VCO [9,10]. Furthermore, VCO polyphenols may enhance the 



The 60th International Meat Industry Conference MEATCON2019

IOP Conf. Series: Earth and Environmental Science 333 (2019) 012080

IOP Publishing

doi:10.1088/1755-1315/333/1/012080

3

sensitivity to insulin and reduce insulin resistance and damage of pancreatic β-cells by scavenging reactive 

oxygen species [11, 12]. 

 

3. Caecal microbiota composition 
The abundance and composition of the caecal microbiota of all tested groups was investigated in an in 

vitro study performed under the 16S rRNA NGS sequencing lllumina platform. The effect of VCO on 

intestinal community richness was also evaluated, and the maximum value of unique Operational 

Taxonomic Units (OTUs) was found in the control group, while the minimum value of OTUs was found 

in the VCO group. The overlap between the groups is shown in the Venn diagram (Figure 2), and it is 

noticeable that 1250 (13%) of the total 9614 taxa were divided among all groups.  

 

 
 

 
 

Figure 2. Venn diagram, taken from [7], depicts the overlap of OTUs in caecal microbiota between the 

groups. Control (con), virgin coconut oil (VCO), alloxan (Alx) and Alx+VCO groups. 

 

The structure of caecal microbiota at the phylum level showed the dominant bacteria in all rat groups 

were Gram-negative Bacteroidetes and Gram-positive Firmicutes, accounting for 77% to 90% of total 

bacterial rRNA-targeted sample sequences. At a family level, the caecal microbiomes of all four groups of 

rats demonstrated similar richness, but different bacterial abundances (Figure 3).  
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Figure 3. Percentage abundance at the family level in the caecal microbiomes of four rat groups. Only 

taxa with total percentage abundance above 0.5% across all samples were included. Alloxan (Alx), control 

(Cont), virgin coconut oil (VCO), and Alx+VCO groups 

 

Particularly, coconut oil supplementation was positively correlated with family Lactobacillaceae 

(Lactobacillus) and Erysipelotrichaceae (Allobaculum). The effect of VCO on family Prevotelaceae, with 

detected Prevotella genus, was clearly dependant on the glycaemic status of the rats. In healthy animals, 

the oil radically decreased the abundance of this genus, but in diabetic animals, the effect was opposite. 

The effect on Bifidobacteriaceae (Bifidobacterium species) is worth mentioning, because an extremely 

high percentage of Bifidobacterium spp. was observed only in the VCO group. On the other hand, 

reductions of the number of bacteria from the Spirochaetaceae family, in this case, Treponema genus, 

were detected in VCO and Alx+VCO groups, while in the case of Turicibacteriaceae (Turicibacter 

species) a significant decrease in the abundance in the VCO group was observed.  

In conclusion, we proved the beneficial effect of virgin coconut oil on some physiological parameters 

associated with diabetes in rats, i.e. food and water intakes and average body mass gain. In addition, the 

positive effect of coconut oil on the caecum microbiome, with significant increase in the abundance of 

beneficial bacteria Lactobacillus, Allobaculum and Bifidobacterium species, was detected. Additional 

research is needed to examine the variety of microbial species in the gastrointestinal tract and the diversity 

of microbial genes and their functions. 
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