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ABSTRACT

The Astrocytic proliferation following chronic consumption of thermoxidized and fresh palm oil diets was studied on the brainstem of growing mice. Thirty mice were divided into three groups A, B and C. 15g of thermoxidized palm oil was mixed with 85g of mice chow (15%w/w) and given to the group C animals. 15g of fresh palm oil was mixed with 85g of mice chow (15% w/w) and administered to the group B animals while group A animals were fed with normal mice chow. The astrocytes in the brainstem of mice in the thermoxidized palm oil group significantly increased in number (Hyperplasia) and size (Hypertrophy) when compared with animals in the control and fresh palm oil groups due to the presence of concomitant evolution of toxic bye-products (free radicals, peroxides etc ). If the results obtained in mice are applicable to man, there is reason for concern regarding adverse consequences of chronic consumption of thermoxidized palm oil diet. This may be dangerous to health since it may result in Astrocytic proliferation in brainstem, thereby making the animals susceptible to loss of motor function like control of cardiovascular system, respiration, gastrointestinal tract, eye movement, etc.
INTROUCTION

Palm oil is a red viscous liquid obtained from fleshy mesocarp of the palm fruit, produced by the oil palm tree Elaesis guineesis. In western and central Africa including Nigeria, palm oil is mostly used as cooking oil thereby being the most widely consumed cooking oil. It is consumed fresh or at various levels of oxidation, thermally oxidized is obtained by subjecting the fresh palm oil through series of heating at very high temperatures of about 180-200oc. Thermoxidation has a deteriorative effect on dietary oils, this brings about concomitant evolution of toxic by-products. Thermal oxidation of fats and oils leads to the formation of peroxides and other products, which are known to be very reactive, cytotoxic  and destructive to tissues[1]. In addition, the very reactive free radical species that are generated have been implicated as a causative of such diseases as cancer, athersclerosis, diabetes, arthritis, and cataract formation [2].
MATERIALS AND METHODS

Thirty Albino mice were used for the experiment; they were divided into three groups of ten mice each (group A: control; group B: fresh palm oil; group C: thermoxidized palm oil). The mice were weighed before the commencement of the feeding experiment and thereafter were weighed weekly. The daily food and water consumption was also recorded during the last two weeks of the feeding period.  
Twenty litres of fresh palm oil was purchased, the oil was divided into two equal parts, the first part was administered to the mice in the fresh form and the other after it was thermally oxidized[3] and [4]. Briefly, the fresh palm oil was heated at a temperature between 180 – 200oc in a stainless steel pot intermittently for six rounds with each round lasting for 20 minutes and at an interval of five hours in between rounds.
Since the level of palm oil in most Nigerian dishes is about 15%, [5], this level was chosen. Thus 15 grams of thermally oxidized palm oil was mixed with 85 grams of mice feed to make 15% (w/w) Thermoxidized palm oil diet; also 15 grams of fresh palm oil was mixed with 85 grams of mice feed to make 15% (w/w) fresh palm oil diet. The mice in their various groups were fed with the respective diets and water ad libitum for sixteen weeks.
The diets were stored in black containers to prevent further oxidation of the oil components. The albino mice in the control group were placed on laboratory mice feed diet with water at libitum. The mice feed contains about 2% fats.
At the end of the administration of the palm oil diets, the animals were sacrifice through chloroform inhalation. The brain was removed by opening the skull and fixed using neutral formal saline. Following complete fixation of the whole brain, the brainstem was excised, and routine histological processing carried out. The brainstem was stained with Hortega’s lithium carbonate method for astrocytes.
STATISTICAL ANALYSIS

Analysis of variance (ANOVA) was used to compare the means, Student t-test was used to compare the control and the experimental values to find the significance difference, all the results were expressed as means ± standard error of mean,(SEM). 
RESULTS

Table1. Mean water consumption (intake) of mice fed on thermoxidized, fresh palm oil diets.
	Group (n=10)
	Diet type
	Water consumption (ml)

	A
	Control 
	7.00 ± 0.17

	B
	Fresh palm oil
	6.90 ± 0.19

	C
	Thermoxidized palm oil
	5.90 ± 0.05


WATER CONSUMPTION

The mean water consumption per mouse is shown in table 1. The water consumption for thermoxidized palm oil group (5.90 ± 0.05)ml was significantly (p<0.05) lower than the water consumption of control mice (7.00 ± 0.17)ml; and significantly (p<0.05) lower than water consumption of fresh palm oil group (6.90 ± 0.19)ml.
Table 2.Daily food consumption (intake) of mice fed on thermoxidized, fresh palm oil and control diets.
	Group (n=10)
	Diet type
	Food consumption (g)

	A
	Control 
	5.50 ± 0.22 

	B
	Fresh palm oil
	5.40 ± 0.21

	C
	Thermoxidized palm oil
	4.50 ± 0.07 


FOOD CONSUMPTION
Daily food consumption in the thermoxidized palm oil group was 4.50 ± 0.07g per mouse. This was significantly (p<0.05) lower than the food intake values of the control and fresh mice group which was 5.50 ± 0.22g and 5.50 ± 0.21g per mouse per day respectively.
Table 3a. Body weight of mice fed on thermoxidized, fresh palm oil and control diets, before the experiment.
	Group (n=10)
	Diet type
	Body Weight (g)

	A
	Control 
	20.40  

	B
	Fresh palm oil
	21.00 

	C
	Thermoxidized palm oil
	20.60


Table 3b. Body weight of mice fed on thermoxidized, fresh palm oil and control diets, during the experiment.
	Group (n=10)
	Diet type
	Body Weight (g)

	A
	Control 
	29.00 ± 1.51  

	B
	Fresh palm oil
	29.60 ± 1.36 

	C
	Thermoxdized palm oil
	24.60 ± 0.68


BODY WEIGHT

At the beginning of the feeding period, as shown in table 3a; there were no significant differences between the mean body weight of mice in the three groups 20.40g for control, 21.00g for fresh and 20.60g for thermoxidized palm oil group. At the end of the feeding period as shown in table 3b; the mean body weight of the control was 29.70 ± 1.51g; whereas the mean body weight of fresh and thermoxidized palm oil groups were 29.60 ± 1.36g and 24.60 ± 0.68g respectively. The thermoxidized palm oil group had a significantly (p<0.05) lower body weight when compared with the control and fresh palm oil groups while the fresh palm oil group was not significantly different from control group. 
PHYSICAL APPEARANCE
There was marked loss of hair on mice in the Thermoxidized palm oil group with remaining hair having a scanty and clumped appearance due to the oxidative toxicity of the thermally oxidize palm oil, [6].
Figure 1.Photomicrograph of the brainstem of mice fed with normal (a), fresh (b) and thermoxidized(c) mice feed. Mag.X 400 
a


b
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PLATE 1

Photomicrograpleef- the brainstem of mice fed with normal mice
chow diet x400
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Phogpmitrograph of  the brainstem of mice fed with fresh plam oil
diet x 400
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otomictograph of the brainstem of mice fed with thermoxidized
oil diet x 400




HISTOLOGICAL CHANGES

Control Group, figure1a; there was no increase in number (hyperplasia) of astrocytes, there was no increase in size (hypertrophy) of astrocytes, the cells stained intensely; these features are of matured astrocytes. Fresh Palm Oil group, figure1b; was not significantly different from that of control, suggesting that fresh palm oil diet has little or no toxic effect on the brainstem astrocytes. Thermoxidixed palm oil group, figure1c; on the contrary, there was increase in number (hyperplasia) of astrocytes, there was increase in size (hypertrophy) of astrocytes, the cells stained less intensely when compared with the control and fresh palm oil groups. These may be as a result of the destructive and toxic influence on the brainstem tissue of the mice caused by the peroxides and free radicals present in the thermally oxidized palm oil. Astrocytic reactions may take the form of degeneration, hyperplasia and hypertrophy [7]. The less staining intensity observed in the animals fed with Thermoxidized palm oil is indicative of premature astrocytes caused by free radicals [8].

DISCUSSION

The water consumption in mice fed with thermoxidized palm oil diet was significantly lower than that in mice fed with fresh palm oil and control diets. It is possible that free radicals and hazardous components that are produced in oxidized oils [9] may have inhibitory effects on the thirst centre (parietal lobe of the cerebral cortex) of the mice studied resulting in the reduction in water intake observed in this study.
The quantity of the thermoxidized palm oil diet consumed daily was significantly lower than the other two diets (fresh palm oil and control diets). The difference may be indicative of the preference of the control diets to the two forms of palm oil diets.
Chronic consumption of thermally oxidized palm oil diet resulted in a significantly lower weight gain in mice. This may be as a result of the lower daily food and water intake recorded in this study. It may also be as result of malabsorption which may be a consequence of intestinal mucosal damage[10], demonstrated that thermally oxidized palm oil severely damaged the integrity of the intestinal mucosa in rats.  Another probable reason for the lower weight gain may be as a consequence of some tissue damage and wasting. This is in agreement with previous study [11] which showed that palm oil diets especially the thermoxidized palm oil diet caused degeneration of several tissues, notably the lungs, liver and kidney.
The marked loss of hair on mice in the thermoxidized palm oil group as well as the remaining hair having a scanty and clumped appearance with yellow pigmentation was due to the oxidative toxicity of the thermally oxidized oil. The toxicity was as a result of biotoxicity caused by peroxides present in thermally oxidized oil. These peroxides lead to the formation of hydrocarbons, cyclic and polycyclic acids which when hydroxylated become very reactive and destructive compounds in the body [12]. Peroxidation increases membrane permeability for ions and electrical conductivity of the membranes.
Owning to the functions of brainstem, passage of tracts most importantly the pyramidal tract, vital centres like cardia, rythmicity, vasomotor and non-vital centres like vomiting, sneezing, coughing etc.

Chronic consumption of thermoxidized palm oil diets is dangerous to health since it may result in Astrocytic proliferation in brainstem thereby making the animals susceptible to loss of functions such as control of cardiovascular system, gastrointestinal tract, respiration, eye movement, which are all mediated bin the brainstem.
In conclusion, chronic consumption of Thermoxidized palm oil diet resulted in Astrocytic proliferation in the brainstem of mice. Fresh palm oil should therefore be protected from any factor that may oxidize it, notably exposure to intense heat as practice by most of our food vendors.
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