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ABSTRACT

Aluminium compounds are used in pharmaceuticals iangater treatment processes.This study were aiated
determining and evaluating the possible effect$ #haminium chloride exposure could have on theybwdight of
Wistar rats. Fifty Wistar rats were used for thisdy. They were divided into five groups: Groupalsvthe control
that received distilled water only while the ottiear groups II-V received 475 mg/kg, 950 mg/kg2%,mg/kg and
1,900 mg/kg of aluminium chloride, respectivelytigh oral intubation for duration of eight weekéieTweights of
the Wistar rats were taken before the commencenfettte experiment and after the experiment; andréselts
obtained was subjected to paired sample statigtitsst) and correlations test. The results obtdimesre expressed
as meant SEM and level of significant were takerPat0.05.0ur results showed that there was weighst lin
aluminium treated groups when compared with conthat experienced weight gain and this was statdiy
significant at P< 0.05. There was strong positiverelation between weight gain (increased weightjlie control
group | that received only distil water and alsoostg correlation in weight loss (decreased weightjhe treated
groups Il to V. Based on our observations, we tlogeeconclude that aluminium chloride exposure heslinto
weight loss in Wistar rats.
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INTRODUCTION

Human exposure to Aluminium (Al) has been incregsiver the decades. It appears mostly in prodddisod and
in drinking water derived from both natural soureesl treatment methods [1]. Drinking water conttibn was
estimated to be ranging from 3 to 8% [2, 3].

Al has for a long time been considered on an iedéifit element from a toxicological point of viewowkver, it is

unclear whether normal environmental levels of gpecially Al contained in food, exert many toxi¢eet without

the aid of supplementary substances, in view offélsethat, the toxic effects of environmental éstare usually
enhanced by their interactions with other factdis Al toxicity has been well documented in thehmagenesis of
many disorders in patients undergoing long ternyslisiincluding dialysis encephalopathy [5].

Al compounds were found to possess an increasedittowhen administered parenterally rather thaallgr The
effect depends on the dose, the Al compound useédrenparticular animal model. It can show a digarey from
death to behavioural change (memory loss), losgeaght or slight changes in Al buildup in bone [6-9

Environmental pollution with different Al containompound, particularly those in industrialized wastgose
people to higher than normal levels of Al [10]. tRadate matters distributed by cement — produdiaciories
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contain, high amount of Al and populations residimghe vicinity are exposed to the pollution [1Elidence for
the contribution of Al to Alzheimer's disease (AB9mains contradictory [12, 13]. However, epidentidal

studies have indicated a link between Al in drigkimater and AD and a variety of human and animalies have
implicated learning and memory deficits after Apesure [14-17].

Studies on workers exposed to Al dust in industealironments demonstrate similar effects. [18-21any
researchers have found elevated Al levels to beceed with a decline in memory, attention, conion,
function of frontal lobe and lower vocabulary scoie hemodialysis patients [22].

Other severe neurological diseases, such as arphitrtateral sclerosis, Parkinsonism and the deimeamplex
of Guam, have been related to Al accumulation enlifain [23-25]. However, the role of Al in thesnditions is
still under considerable scientific debate.

It has been suggested that Al exposure is a rifoffdor the development or acceleration of ongeAlaheimer's
disease (AD) in humans [26, 27]. The precise pahagrole of Al in AD is judged controversial arehwains to be
defined [28-30].

Weight is the amount or quantity of heaviness ossnd is system of units for expressing heavir@ssass:
measure of the heaviness of an object; the amawhiag weighs [31]. In science and engineering, Weight of
an object is usually taken to be the force on thjeat due to gravity [32, 33].

The most common definition of weight found in irdutory physics textbooks defines weight as thed@xerted
on a body by gravity [32, 34]. This is often exmed in the formul&V = mg, whereW is the weightm the mass of
object, andy is denoted as gravitational acceleration.

The reason for conducting the present study wadetermine and evaluate the possible effects thahialum
chloride (AICk) exposure could have on the body weight of Wisdts.

MATERIALSAND METHODS

This experiment was conducted in the Departmeriiwhan Anatomy, Ahmadu Bello University, Zaria, Kadu
State, Nigeria. Rules and regulations governingnahhandling of Ahmadu Bello University were obssdy

Experimental Animals and Sources of Aluminium Chloride: Total of fifty Wistar rats was used for this study.
The ages of the Wistar rats were between eighttandweeks. The Wistar rats were housed in stegésca
maintained at good environmental conditions witecqdate food, water and under good ventilation. Whetar rats
were kept back for two weeks (14days) before conumeent of administration; this was to enable them t
acclimatize. The AIGlI was manufactured from Fischer's Scientific Compamganufacturing Chemist-
Fairlawn,N.J., U.S.A. The composition of the feezhtain the following: Crude Protein- 15% (min.);tF&%
(max.); Crude Fibre-10% (Max.); Calcium-1.0% (minAvailable Phosphorus- 0.35% (min); Metabolisable
Energy- 2550Kcal/Kg(min); other ingredients includ@ereals/Grains, Vegetable Protein, Premix (Vitahin
Minerals), Essential Amino Acids, Salt, AntioxidaAnti-toxins and Prebiotic.

Experimental Design: The Wistar rats were divided into five grou@roup | was the control that received distil
water only,Group Il received 475 mg/kgroup 11l received 950 mg/kGroup IV received 1,425 mg/kand Group
V received 1,900 mg/kg

The administration was through oral intubation daration of eight weeks. The weights of the Wistds were
taken before the commencement of administration latet re-weighted after expiration of eight weeaksthe
experiment with the aid of weighing balance (i.eettlér Instrument AG., CH-8606 Greifensee-Zurichadd in
Western Germany. The weights were recorded befodeadter administration; and they were tested stedilly
using the paired samples statistics (T- test) aibg sample correlations. The probability levebwat aP < 0.05
(95% confidence interval).
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RESULTSAND DISCUSSION

Tablel. Effects of Aluminium chloride on the weights of Wistar rats showing weight gain (increased weight)
in the control group and weight loss (decreased weight) in thetreated groups|I-V.

Groups Mean Values(g) | N | Std Deviation S g rEo'rVIn;ean P.value
(Control) 000*
| Before 164.30 10 24.47 7.74 '
1. After 190.80° 10 19.27 6.0¢
11. Before 179.30 10 40.93 12.94 002+
11. After 172.20* 10 39.41 12.46 )
I11. Before 157.00 10 38.96 12.32 005+
111. After 151.00* 10 34.77 10.10 '
V. Before 174.11 10 34.18 11.39 000*
1V. After 160.78* 9 31.96 10.65 '
V. Before 176.56 10 40.17 13.39 001*
V. After 162.56* 9 35.81 11.94 )

*Means significant difference at P<0.05.

Table2. Paired sample correations of weight of Wistar rats showing very high correlation in differences
between weights before and after the experiment.

Groups(G) N | Correlations Significande
G.| before &after 10 0.966 .00
G.ll before &after 10| 0.992 .00
G.lll before &after | 1C | 0.99i .0C
G.IV before &after | 9 0.98¢ .0C
G.V before &after | 9 0.986 .00
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Fig.1. Effects of aluminium chloride on the body weights of both sexes (M ale and Female) of wistar rats
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Fig.2. Effects of aluminium chloride on the body weight of male wistar rats
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Fig.3. Effects of aluminium chloride on the body weight of female wistar rats

AICl; was implicated to have negative effects on behamiocendpoints of Wistar rats (i.e. alters beharjiobave
negative effects on anxiety-related behaviour o$téfirats as it increased the rate of anxiety itrédted rats, have
neurodegenerative effect on the histology of cerebortex of adult Wistar rats especially at higdese and had
detrimental effects on the kidney of Wistar rats-BB].

According to World Health Organization, there tfldi indication that Al is acutely toxic by oralgosure despite its
widespread occurrence in food, drinking-water, sekeral antacid preparations [39]. In 1988, a petjrt of about
20,000 individuals in Camelford, England, was exgabfr no less than 5 days to unknown but increésesls of
Al accidentally distributed to the population freamwater supply facility using aluminium sulfate fiseatment.
Symptoms including vomiting, nausea, diarrhea, malter, skin ulcers, rashes and arthritic acheeveeninent. It
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was concluded that the symptom were mostly mild stnatt-lived. There was no long-term effects onltheesould
be ascribed to the known exposures from Al in thekéhg-water [40].

Humans are uniformly exposed to Al that is presethe soil, food and drinking water [12]. AlGNhas said to have
detrimental effects on the integrity of the testas histology of the lungs of Wistar rats, whichsveaminent in the
congested blood vessel engorged with blood, witlemce of congestion and hemorrhage. [41, 42].Alientially
neurotoxin, though; its biological effects are thais far well known [43]. However, another findingsicated that
although, AIC} decreased the level of sperm count, but it didresalt into infertility; this they reported coute as

a result of the fact that the Wistar rats that inembthe highest dose of Alg£{1,900 mg kg-1) had an average sperm
count of 19.75 million (1% which was close to 20 million sperm count recgiifer fertility while the other treated
groups had sperm count above 20 million per m#ii [44]. AICk exposure was reported to have no effects on the
histology of the epididymis and hence storage @frspcells (spermatozoa) by the epididymis couldséfe [45].
The toxic effects of Al appear to be mediatedeast partly, by free-radical generation [46, 47].

Losing weight is always difficult but it becomeseavmore so the older we get. Weight loss takes mdoe effort

after we turn 40years because our metabolismststatow down. In addition to this, our whole bodwll the way

down to our cells — starts to change. It doesH lieat the energy levels of a person over 40 stadrop, as does
physical ability. Weight loss, in the context oédicine, health or physical fithess, is reductiohshe total body
mass, due to a mean loss of fluid, body fat or @bptissue and/or lean mass, namely bone minepasis,

muscle, tendon and other connective tissue. ltazaur unintentionally due to an underlying diseasean arise
from a conscious effort to improve an actual orcpafed overweight or obese or state. Unintentioveight loss

occurs in many diseases and conditions, includimgesvery serious diseases such as cancer, AIDS3 gadety of

other diseases. In addition to weight loss due tedaction in fat and lean mass, fluid loss cartriggered by

illnesses such as diabetes, certain medicationg, d¢& fluid intake or other factors. Fluid loss addition to

reduction in fat and lean mass exacerbates thdaistachexia [48].

Infections such as HIV may alter metabolism, legdin weight loss [49]. Hormonal disruptions, such an
overactive thyroid (hyperthyroidism) may also exhds weight loss [50]. One cutoff value of whergntentional
weight loss is of significant concern is where #'®ma weight loss of more than 5% in the past mantfat least
10% during the last 6 months [51].

One study that assessed the effect of weight chéng®l a prospective protective effect of beveragesumption
that occurred only in participants who had previglsst weight [52].

Studies have shown that long-term consumption fiéicee [53-55] caffeinated cola [56] and caffeinated tea [57],
decreases body weight in rodents. Some studies dlavefound decreases in adipose-pad wdBt58] and the
number of adipocytes [54], sometimes without a ease in daily caloric intake[53,56,57].1t was fouhédt adding
cola to an ad libitum Purina chow diet increasedltenergy intake by 50% and decreased the rabeay weight
gain in rats [58].

Animal studies and prospective epidemiologic steidie weight loss [59, 60], suggest that long-teafieine and
coffee consumption could decrease body weight mdns.

The results of the present study revealed thatrtbéan weight of Wistar rats of both sexes(male andafe) in the
control group before the commencement of the erpmrt was 164.30+7.74g which subsequently increésed
190.80+6.05¢g after eight weeks of administratiordistil water only and the increase(weight gainyerved was
statistically significant atP=.000. The mean weight of Wistar rats in group Il befdhe experiment was
179.30£12.94g which was subsequently decreased2d20+12.46g after eight weeks of administrationd@b
mg/kg of AICk and the decrease observed was statistically gignifatP=.002. The mean weight of Wistar rats in
group Il before the experiment was 157.00+12.3hjcv was subsequently decreased to 151.00+10.168gefht
weeks of administration of 950 mg/kg of AGAnd the decrease observed was statistically signif atP=.005.
The mean weight of Wistar rats in group IV befdane experiment was 174.11+11.39g which was subséguen
decreased to 160.78+10.659 after eight weeks ofrasimation of 1,425 mg/kg of AlGland the decrease observed
was statistically significant &é=.000. The mean weight of Wistar rats in group V beftlie experiment was
176.56+13.39g which was subsequently decrease®2®8+11.94g after eight weeks of administrationl &00
mg/kg of AICk and the decrease observed was statistically gignifatP=.001( See Table 1)
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Our results revealed that there was weight gaitihéncontrol group that received distil water onlile there was
significant weight loss in the Al treated Wistatsraf both sexes (table 1 and Fig.1).

In the course of the study, we lost one Wistaeeath in both group IV and V probably due to toyidf the drug in
the groups and that was why we had nine Wistar leftsin groups IV and V respectively at the end of
administration of drug. We also observed that theais strong correlation between AJ@dministration and weight
loss in Al treated groups 1I-V (Table 2).

There was statistically significant decrease inrtfean body weights of the aluminium treated groofpsale rats
only(Fig.2) with group Il having mean weight of 280+20.93g before administration of aluminium ckderand
later decreased to 191.004£21.00g after eight weeksuminium chloride administration(P<0.01). Theaneveight
of male wistar rats in group Il was 167.60+ 20.08gfore commencement of administration but latereksed
t0160.20+18.73g after eight weeks of AJ@dministration. Group IV mean weight was 199.40349 before Al
administration but later decrease to 185.20+4.9ty aight weeks of administration(P<0.05).The meaight for
male wistar rats in group V was 208.00+9.06g befmministration and later decreased to 190+9.08g a&ight
weeks of administration (P<0.01) (See Fig.2).

For the female Wistar rats only, there was decreaséhe body weight in the Al treated groups aéight week of
administration of AIC§ and decreased observed was only significant fautV (Fig.3).

Our findings therefore revealed that although tremes controversies about the toxicity of Al, it e a useful
tool for those interested in weight reduction (Weilpss).

CONCLUSION

Based on our observations, we have a tendencysocitnclude that aluminium chloride exposure reslitito
significant weight loss (reduced weight) in Wistats.
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