
PN Ogueche et al./ Elixir Biosciences 110C (2017) 48226-48228 48226 

Introduction 

Human systems have inorganic elements as their integral 

constituents (Ogueche et al., 2009). These inorganic elements 

may be either classified as bulk elements or trace elements, 

which aid in the growth and metabolism. Aluminum is neither 

classified as bulk nor trace element  yet,  finds its way into 

the human system. Aluminum is ubiquitous, being the third 

most prevalent element and abundant metal in the earth’s 

surface mainly in the combined form as silicates, oxides, and 

hydroxides (WHO, 1997). It is released into the environment 

both natural and anthropological sources. Aluminum has a 

variety of applications such as in food industry (as a 

packaging foil and drying agents), pharmaceutical industry 

(as an anticholinesterase and antiperspirant), and engineering 

works (in construction of roofing sheets, vehicle parts), etc 

(Abbasali et  al., 2005, Dominigo, 1995, Agrawal et al., 

1996). Perhaps the numerous applications of aluminum is 

because of its light-weight, corrosion-free, and relative 

inexpensiveness (Kandiah and Kies, 1994). Aluminum is a 

known neurotoxin that can predispose individuals to certain 

diseases such as Alzheimer’s, dementia, Parkinsonism, and 

amyotropic lateral sclerosis (Wurtman, 1985, Alferey et al., 

1976). It also affects  some  body structures like the skeletal 

systems, brain tissues, and blood cells (Ajoy et al., 1990, 

Mestaghanmi et al., 2002). The mechanism of aluminum 

toxicity is poorly understood.  Aluminum is absorbed by cells 

through transferring receptors similar to iron absorption 

(Skiillen and Moshtaghie, 1997). It transverses across the cell 

membrane and enters into the blood circulation where it binds 

to the serum proteins particularly transferrin (Moshtaghie and 

Ani, 1992). The target tissues for aluminum burden are bones, 

brain, kidneys, and liver (Ajoy et al., 1990). However, in spite 

of the aluminum burden on some tissues, little is known about 

the serum lipid profile of aluminum toxicity and this warrants 

the study. 

Materials and Methods 

Materials: Animals used for this study were male Wistar 

albino rats aged between 8-10 weeks with body weight range 

of 150-205g. They were obtained from the animal house of 

the Faculty of Veterinary Medicine, University of Nigeria, 

Nsukka. All chemicals used in this study were of high quality 

and analytical grade. The Institutional Animal Ethics 

Committee approved the study before the experiment and 

certified all experimental protocols. 

Experimental Design: Twenty- four male rats were housed 

in four separate cages of six rats each and acclimatized for 

five days. The four test  groups  include: Group A, 

administered 0.38mg/kg body weight  of aluminum, Group 

B, administered 3.8mg/kg body weight  of aluminum, Group 

C, administered 38mg/kg body weight  of aluminum, while 

Group D, (control) administered 0.2ml of normal saline 

which also served vehicle for the dissolution of the toxicant. 

All Chemicals used in this study were of analytical grade.The 

route of administration was per oral (p/o) exposure. All 

groups were fed with commercial feed (grower’s mash) and 

water ad libitum for fourteen (14) days.  The experiment was 

replicated thrice and their results were pooled together. Blood 

was collected from each group i.e. control and the three test 

groups on day 14 , through the median cantus vein in the eyes 

of the rats with the aid of a capillary tube and transferred into 
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ABSTRACT 

This study was designed to investigate the biochemical effects of graded doses of 

aluminum on some serum lipid profile (SLP) of male wistar albino rats. A total of 

twenty-four male albino rats of 10-12 weeks of age were used for the study. They were  

randomly assigned to six groups (Groups A-D) of six rats each. The treatment groups-A 

to C were administered aluminum as aluminum chloride (AlCl3) : 0.38, 3.8, and 38 

mg/kg body weight while group D received 0.2ml normal saline which served as vehicle. 

Assay of the SLP were carried out using standard biochemical methods after 14 days. 

The results showed that serum total cholesterol of  the treatment group administered 

38mg/kg decreased significantly (p<0.05) relative to the control whereas the serum low 

density lipoprotein (LDL) of the treatment groups administered 3.8mg/kg and 38mg/kg 

decreased significantly (p<0.05) relative to the control after 14 days of treatment. The 

treatment group administered 0.38mg/kg showed a decrease in serum total cholesterol 

and low density lipoprotein but were not statistically significant (p>0.05).                                                                                   
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plastic test tubes. This was later centrifuged at 2000xg in 

separate test tubes and serum/sera collected after discarding 

the supernatant. The animals were later sacrificed. The 

following   parameters: the total cholesterol and low density 

lipoprotein (LDL) were assayed by the methods of King and 

Wooten, 1959 and Burstein and Samaille, 1958 respectively 

using the serum of animals from the various groups. 

 Statistical Analysis:  

Standard error mean (±SEM) of replicate experiments 

with triplicate samples were taken for each analysis. 

Significant differences of results were established by one way 

analysis of variance (ANOVA) while differences between 

groups  were assessed by student’s independent t-test. The 

acceptance level of significance was  p<0.05 using a 2-tail 

distribution.  

Results and discussion 

 The results of serum total cholesterol (mg/100ml) are 

shown in Table 1. Total cholesterol of the  test group treated 

with 38mg/kg body weight of AlCl3 significantly decreased 

(p<0.05) relative to the control group, while the other test 

groups given  0.38mg/kg and 3.8mg/kg body weight of  AlCl3 

decreased non- significantly (p>0.05) after the   fourteenth 

day of exposure compared to the control. There was no 

significant difference (p>0.05) in the cholesterol level within 

the aluminum treated groups, however, the aluminum-treated 

group with 38 mg/kg showed the least serum total cholesterol 

after the  fourteen days of treatment. 

Table 1 . Total Serum Cholesterol (mg / 100ml). 

Groups

/Days 

control 0.38mg/kg 3.8mg/kg 38mg/kg 

14 196.94±8.95 192.20±9.0

0 

186.90±10.

50 

178.70±1

2.6* 

 In Table 2, however, after fourteen days of aluminum 

treatment, the low density lipoprotein (LDL) of the test 

groups given 3.8mg/kg and 38mg/kg decreased significantly 

(p<0.05) relative to the control group, while the test group 

given  0.38mg/kg decreased non- significantly (p>0.05).. 

However, the test group given 38mg/kg had the least LDL on 

the fourteenth day of treatment. Results from this study 

showed a significant decrease (p<0.05) in total cholesterol 

and low density lipoprotein (LDL) of the test group given 

3.8mg/kg and 38mg/kg  body weight of AlCl3 compared to 

the control group after fourteen days of treatment.   

Table 2.0. Low Density Lipoprotein (LDL) mg/100ml. 

Groups

/Days 

control 0.38mg/kg 3.8mg/kg 38mg/kg 

14 396.00±25.2

0 

382.00±20

.72 

355.60±21.

70* 

346.90±30.

20* 

* Significantly Different
 

Between the Control and Test 

Groups. 

Discussion 

Toxic metals are widely found in our environment. 

Human are exposed to these metals from numerous sources: 

contaminated air, water, soil and food (Deloncle et al., 1999; 

and Elstner and Osswald, 1994). These results agree with the 

findings of Chang et al., (1998). In normal tissue, there is a 

balance between the production and scavenging of reactive 

oxygen metabolites (ROMs). According to Sies, (1997), 

oxidative stress occurs when the rate of cellular antioxidant 

depletion exceeds the rate of replacement. The consequence 

of such is tissue damage and may lead to cell death 

(Nwanguma et al., 1999). Cholesterol is found in cell 

membranes  where it function and regulate the fluidity of the 

cell membrane. 

Nevertheless, a positive association between serum 

cholesterol concentration and coronary heart disease (CHD) 

have been reported elsewhere ( Castelli, 1986; Tyroler,1987; 

Austin, 1988;Barbir et al., 1988 and Manninen et al., 1989 ). 

However, in our study the results showed no associated 

cardiac dysfunctions following the reductions in total 

cholesterol and low density lipoprotein (LDL). And 

cholesterol is transported in LDL particles. In addition, there 

is a strong correlation between a high serum cholesterol 

concentration and coronary heart disease (CHD), especially 

atherosclerosis or hardening of the arteries. From our results,  

we infer that Al exposure to rats may not predispose rats to 

diseases associated with cardiac events. 
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