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Abstract Objective  To explore the effect of chronic aluminum exposure on cognitive ability and expression of f-APP
gene in mice. Methods  The high, middle and low dose groups were established by the gavages which the dosage of AICl; in the
fodder were 120, 12 and 1.2 mg/kg respectively The control group was foddered regularly. Three months later, the spatial learning
and memory ability were evaluated by step through test STT , step down test SDT , and morris water maze MWM , while
gene expression of S-APP by RT-PCR reverse transcription-polymerase chain reaction . Results Compared with the control
group, the latent period of SDT of high and middle dose groups was significantly decreased P < 0.05 , the error number of SDT of
high and middle dose groups was significantly increased P < 0.05 .The latent period of STT of high dose group was significantly
decreased P < 0.05 and the error number significantly increased P < 0.05 . In MWM the latent periods of different dose groups
were significantly and constantly extended corresponding with doses of AICI; P < 0.05 , numbers of traversing flat in high and
middle dose groups were significantly decreased P < 0.05 . The expressions of 3-APP gene in high and middle dose groups were
significantly enhanced compared with the control group. There were dose-response relationships between aluminum exposure and
the latent period of SDT r=-0.725, P<0.05 , of STT r=-0.765, P<0.01 , and of MWM r =0.097, P <0.05 . There were
dose-response relationships between aluminum exposure and the error number of SDT » = 0.565, P < 0.01 , and of STT r =
0.509, P < 0.05 . Statistical analysis showed that positive correlations existed between aluminum exposure and expression of f-4PP
mRNA 7,=0.743, P<0.05 . Conclusion The exposure to aluminum could result in the dysfunction of the ability of spatial
learning and memory of mice and the over-expression of 3-APP gene. It might be one of the most important pathogenic mechanisms.
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Table 1 p-APP GAPDH gene primer sequence information of mice
Gene Sense Anti-sense Annealing Sequence length bp
p-APP 5-GAACTTGGACAGCGAAAC-3' 5-AAGCCGAGGGTGAGTAAA-3' 49 103
GAPDH 5'-TGAACGGGAAGCTAACTGC-3' 5. TCCACCACCCTGTTGCTGTA-3' 60 307
1.6
* Meanx SD 2.1
SPSS 13.0
- P <0.05 P <0.05 P < 0.05

P < 0.05
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P <0.05 Morris
r,=-0.725 P <0.05 re = Morris ry = -0.032
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Table 2 Results of STT SDT and MWM test in different groups n=10 Mean SD
Step through test Step down test Morris Morris water maze
Group LT s EN LT s EN LT s Through plat number
Control 135.00+ 30.09 0.67+ 1.03 260.00% 20.27 0.29+ 0.76 33.71+ 21.68 420 3.11
Low dose 85.75+ 72.47 1.00+ 1.09 205.00+ 21.21 0.50+ 1.04 38.69+ 21.87" 2.00+ 2.31
Middle dose 23.31+ 14.98" 2.00+ 1.414" 186.66+ 120.55 0.67+ 1.15 42.24+ 21.25" 1.14+ 1.07"
High dose 18.50+ 11.73" 2.40+ 0.548" 95.50+ 81.17" 1.61+ 0.89" 51.01+ 16.69" 0.83+ 0.98"
* Compared with control group P <0.05
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Figure 1 Expression IZf B-APP mRNA in different groups Morris
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Table 3 Expression of B-APP mRNA in different groups mean+ SD B-AP
Group B-APP 12
T AP A
Middle dose 0.47+ 0.20"
High dose 0.54+ 0.12"
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