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Abstract  

The effect of thermoxidized palm oil (TPO) diet on the histomorphology of cerebrum was studied using mice.  

Thirty (30) albino mice weighing between 18-24g and aged 2-4 weeks were grouped into two groups; fifteen (15) 

animals each group and fed, TPO diet and normal rat chow (control diet) for 14 weeks. Body weight change was 

significantly lower in the TPO group compared to control (p< 0.01). Histologic micrograph showed 

hyperchromasia of the granule cell layer of the cerebellum in TPO. From the results, thermoxidised palm oil diet 

may have adverse effects and degenerative changes in the cerebellum.  
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1. INTRODUCTION 

Palm oil (also known as dendê oil, from Portuguese) is an edible vegetable oil derived from 

the mesocarp (reddish pulp) of the fruit of the oil palms, primarily the African oil palm Elaeis guineensis, 

(Reeves et al., 1979) and to a lesser extent from the American oil palm Elaeis oleifera and the maripa 

palm Attalea maripa. 

Palm oil is naturally reddish in color because of a high beta-carotene content. It is not to be confused with palm 

kernel oil derived from the kernel of the same fruit, (Poku, 2002)  or coconut oil derived from the kernel of the 

coconut palm (Cocos nucifera). The differences are in color (raw palm kernel oil lacks carotenoids and is not 

red), and in saturated fat content: Palm mesocarp oil is 41% saturated, while Palm Kernel oil and Coconut oil are 

81% and 86% saturated respectively (Harold, 2004) 

Palm oil is widely used in domestic cuisines in Nigeria and other African countries and also for the preparation 

of a number of local products, for example, candles, soaps detergents, cosmetics, and many others, by small and 

even large industries. It is the most abused oil used in domestic cooking in Nigeria where it is used repetitively to 

fry bean-cake (Akara), plantain, yams, and other food items. This continual heating of the fresh oil usually 

causes the oil to become thermally oxidized. Studies have shown that thermally oxidized palm oil is injurious to 

tissues (Osim, 1994; Owu, 1988). The literature on the effects of ingestion of thermoxidized palm oil diets on the 

small intestine is scanty but epidemiologic studies implicated dietary fats as a major risk factor for malignant 

transformation of the gut in humans (Reddy, 1983).  

Lipids represent a class of dietary oxidants of major nutritional and toxicological importance. These potentially 

toxic oxidants result from peroxidation of polysaturated fatty acids of dietary lipids. They are among the natural 

mutagens and carcinogens present in the human diets that can initiate degenerative processes through the 

generation of oxygen radicals which may ultimately lead to the damage of the digestive system (Grisham, 1994), 

including intestinal inflammation and cancer (Rezk, 2003).  

There is also a casual relationship between toxicity of dietary polysaturated oil and the peroxide content in rats 

suggesting a potential cytotoxic effect associated with excessive consumption of thermoxidized palm oil with a 

high level of oxidation. For instance, several reports have been documented on the effect of thermally oxidized 

palm oil diets on various functional and structural alterations (Osim, 1994; Obembe, 2008). Furthermore, 

degeneration of the mucosa and submucosa reduced size of the villi which led to a general distortion in the 

intestinal morphology following chronic ingestion of thermoxidized palm oil have been reported (Agona et al., 

2011). 

 

2. MATERIALS AND METHOD 

Thirty (30) Albino mice obtained from the Department of Pharmacology, University of Uyo, Uyo were used for 

this study. The mice were grouped into two; Group 1 which served as the control group received normal rat diets 

while group 2 (experimental group) received thermoxidized diet. Mice were chosen because the apparatus used 

for the experiments were specially designed for mice.  Also because they are tough, cheap to maintain and not 

too difficult to obtain.  The mice weighed between 18-24g and aged 2-4 weeks at the beginning of the research 

and were randomly chosen from both sexes.  They were all kept in plastic cages with wire net covers of three 

different groups.  The ethics for the use of experimental animals were strictly adhered to. They were maintained 

in the animal facility of the Department of Physiology, University of Calabar, Calabar, at a room temperature of 

25
0
C ±2

o
C, (12 hours light and dark cycles).  Each mouse was kept in a separate cage.  The cages were always 
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kept neat on a daily basis.  Food and water intake per mouse was determined on a daily basis using a weighing 

balance and measuring cylinder respectively. 

Fifteen litres of fresh palm oil processed from oil palm tree Elaesis guineensis was bought from Watt Market, 

Calabar, Nigeria.  The palm oil was certified fresh because of its low oxidation value using the method of Rossel 

(1983).  The thermoxidation of palm oil was carried out following the methods reported by Isong et al (1988), 

Osim et al (1992) and Owu et al (1998).  Fresh palm oil was heated in a stainless steel pot over a heating 

mantelpiece at a temperature of 190
o
C for five consecutive times of 20 minutes in each round.  There was a 5 

minutes cooling interval between two rounds, diets were later formulated from this thermoxidized oil 

 

3. Result  

Body weight change was determined to find out if chronic consumption of the palm oil diets affected the growth 

of the animals used for the study and histology of the cerebellum was also studied. 

3.1. Body weight 

The mean body weight change was 2.18 ± 0.38 and 4.11 ± 0.46 grams in mice fed thermoxidized, and control 

diets respectively. The body weight change was significantly lower in the group of mice fed thermoxidized palm 

oil diets compared to control (p< 0.01) (figure 1). 

3.2. Histology of cerebellum 

The effect of chronic consumption of thermoxidized palm oil diet on the histology of the cerebellum of mice 

revealed that there was hyperchromation of the granule cell layer and thickening of the pial surface in the 

cerebellum of the mice fed thermoxidized palm oil diet compared to that of the mice fed with control diet. This 

may have been caused by the hazardous constituents of thermally oxidized palm oil like the oxygen derived free 

radicals and dihydroxyl esters that are destructive to tissues (O’sara et al, 1979; Frankel, 1980 and Meredith, 

1984). The hyperchromation of the granule cell layer may also be due to glutamate toxicity. 
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Figure 1:  Mean body weight change in mice fed thermoxidized, n = 10, ** = p< 0.01 vs control, 

 

 
Plate 1: Photomicrographs of a section of the Cerebellum (cerebellar cortex) for mice fed control diet 

showing: Purkinje cell (PL), White matter (W), Golgi type II cell (G2) and Granular layer (GL) 
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Plate 2: Photomicrographs of a section of the Cerebellum (cerebellar cortex) for mice fed thermoxidized 

palm oil diet showing: Granular layer (GL), (White matter (W) 
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