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Summary 
 

The study carried out on 32 adult female white Wistar rats, divided in four groups, 
three experimental (E1: 200 ppb Al; E2: 400 ppb Al; E3: 1000 ppb Al as aluminum sulphate in 
drinking water) and one control (C) ( tape water containing around 50 ppb Al) emphasized: 
significant increase of aluminum level in ovary comparative to control group and indirectly 
correlated to aluminum exposure level ;increase of aluminum level in uterus with Fallopian 
tubes comparative to control group and in direct correlation to aluminum level exposure; 
variation around control group mean values of ovaries weight and in direct correlation but not 
strictly proportional to aluminum exposure level; variation around control group mean values 
of Fallopian tubes and uterus weight and in indirect correlation, but not strictly proportional to 
aluminum exposure level. 

 

Aluminum is one of the most spread element in Earth crust (8% from the 
total elements), placed the third after oxygen – 47.3% and silica – 27.7% (1, 9.12). 

Aluminum sources  are numerous, natural: bauxite, criolite, kaolin, zeolite 
and of anthropogenic origin: primary and secondary aluminium industry, cement 
industry, food processing industry, drinking water in special condition, leather 
industry, mine waters, drugs. 

Aluminium is known for its neurotoxic (3), hematotoxic (11), osteopathic 
(10), immunotoxic effects (6). 

Fewer data, and many times controversially, are concerning aluminum as 
reproductive toxicant (2, 4, 5, 7, 12,). 

The main objectives of the present study were: evaluation of exposure 
biomarker (aluminum level in ovary, the uterus with Fallopian tubes) and of one of 
morphological biomarkers, ovary, uterus with Fallopian tubes weight. 
 

Materials and methods 
 

 The study was carried out on 32 adult female white Wistar rats, divided in 
four group: three experimental (E) and one control (C). The individuals from E 
groups received aluminum sulphate in drinking water, six months as follows: 

� E1: 200 ppb (exceptional limit admitted in drinking water by the Law 
458/2002); 

� E2: 400 ppb 
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� E3:1000 ppb, concentrations determined in primary and secondary aluminum 
industry surrounding areas (8). 

� C group: tape water (containing around 50 ppb Al). 
The female rats were fed with standard diets, corresponding to species and 

age. Forages and water were ad libitum. 
Aluminum level was determined by atomic absorbtion spectrophotometer 

(AAS AA-6650 Shimadzu) and the weight by analytic balance Shimadzu AY 220. 
The obtained data had been statistical processed by Anova method and 

Student test. 
 

Results and discussions 
 

Results regarding aluminum level in genital organs (ovary and uterus with 
Fallopian tubes) are summarized in table 1 and figure 1. 

Table1. 
Aluminum level in genital organs (ovaries, uterus with Fallopian tubes) 

in female rats exposed for six month to aluminum sulphate 

 
Aluminum level in ovaries was significant higher (p< 0.0001) in E groups 

comparative to C group (E1/C: +185.06%; E2/C: +48.32%; E3/C: 120.32%). 
Exposure level increase had significantly decreased aluminum concentration in E 
groups (exception E3/E2). 

Aluminum level in uterus with Fallopian tubes was higher in E groups 
comparative to C group (E1/C: + 0.28%, p>0.05; E2/C: +120%, p<0.0001; E3/C: 
+16.17%, p<0.0001) and in direct correlation with aluminum exposure level 
(E2/E1:+112.69%, p< 0.0001;E3/E2:+ 7.35%, p> 0.05;E3/E1:+ 135.49%.p<0.0001). 

 

Ovary Uterus with Fallopian tubes 
Groups 

X±Sx DS C l 95% X±Sx DS Cl 95% 

C 20.42±1.05 2.96 4.69 10.45±0.52 1.48 3.26 

E1 58.21±1.11 3.15 4.69 10.48±1.14 3.23 3.26 

E2 30.31±1.41 3.984 4.69 22.99±1.47 4.15 3.26 

E3 44.99±4.08 11.54 4.69 24.68±2.53 7.15 3.26 
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Fig 1. Aluminium level dynamics in genital organs 
 

In studied references were found only data regarding the aluminum 
presence in male sexuale organs, their level being in hierarchy after bone, liver and 
kidney. 

The results regarding sexuale organs weight are presented in table 2 and 
figure 2. 

 

Table 2. 
Genital organs weight in female rats exposed for six months to aluminium 

sulphate 

 
Consecutive exposure to aluminum, ovaries weight varied (plus and minus) 

arround C group ovaries weight mean values (E1/C: -46.16%, p<0.0001; E2/C: 
+15.38%, p>0.05; E3/C: -7.7%, p>0.05; E/C: -15.4%). 

Between aluminum level exposure and ovaries weight (E groups) a direct 
correlation but not strictlly proportional, was recorded. 

The same dynamics as of the ovary weight comparative to C group was 
observed in uterus with Fallopian. (E1/C:+96.44%, p<0.0001; E2/C:-21.43%.p<0.05; 
E3/C:-21.43, p<0.05) 

Uterus with Fallopian tubes weight was indirectly correlated to aluminum 
level exposure dynamics (E2/E1: -60%, p<0.0001; E3/E1: -60%, p<0.001; E3/E2: 0%, 
p>0.05). 

The obtained results are opposite to Domingo et al (7), Colomina et al (5) 
and Agarwal et al (1), which did not remarked changes in ovaries with Fallopian 
tubes weight correlated with the exposure level and duration. 

Ovary Uterus with Fallopian tubes 
Group 

X±Sx DS Cl 95% X±Sx DS Cl 95% 

C 0.13±0.01 0.01 0.01 0.28±0.01 0.04 0.08 

E1 0.07±0.01 0.01 0.01 0.55±0.06 0.16 0.08 

E2 0.15±0.01 0.02 0.01 0.22±0.01 0.04 0.08 

E3 0.12±0.01 0.03 0.01 0.22±0.05 0.13 0.08 
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Fig. 2.Dynamics of genital organs weight 
 

Conclusions 
 

The exposure of adult female rats for six month to aluminum sulphate in 
drinking water (200, 400 and 1000 ppb Al) determined: 

� Significant increase of aluminum level in ovary comparative to control 
group and indirectly correlated to aluminum exposure level ; 

� Increase of aluminum level in uterus with Fallopian tubes comparative 
to control group and in direct correlation to aluminum level exposure; 

� Variation around control group mean values of ovaries weight and in 
direct correlation but not strictly proportional to aluminium exposure level; 

� Variation around control group mean values of uterus with Fallopian 
tubes weight and in indirect correlation but not strictly proportional to aluminium 
exposure level. 
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