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            Abstract

            
               
Aluminium (Al) is a neurotoxin, and its work-related exposure can lead to Alzheimer’s disease (AD). In this case study, we
                  describe the increased levels of Al in brain samples of a patient diagnosed with AD, who reportedly had work-related exposure
                  to Al. In 2019, an Asian male died at the age of 64 with AD. His brain samples showed increased Al levels. The mean Al presence
                  in tissues (n = 21) was 4.72, with a SD of 3.4 μg/g DW and a range from 0.00 – 18.35 μg/g DW. During his work in a large-scale
                  aluminium factory, his work involved exposure to Al for five years on weekly four days basis. In our case study, we investigated
                  the Al content of brain tissue in AD, and Al levels were seen raised and related to neurodegeneration. Work-related exposure
                  to Al in a patient initially showed mild symptoms then lead to memory issues, and after years he was diagnosed with AD. Many
                  clinical trials and researches are needed to find more possible effects of Al content in the human brain.
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               Introduction

            Aluminium (Al) is a neurotoxin, and its work-related exposure can lead to Alzheimer’s disease (AD). Early-onset Alzheimer’s
               disease (EOAD) is a very rare neurodegenerative disorder. Individuals are feeling burgeoning exposure to Al in daily life
               (Exley, 2013). Al accumulation in the brain is linked with several neurodegenerative diseases  (Exley & House, 2011). Neurodevelopmental effects were related to occupational exposure to Al;  (Meyerbaron, Schaper, Knapp, & Vanthrier, 2007; Riihimäki & Aitio, 2012) fewer data existed about brain Al content in occupationally exposed people  (McLaughlin et al., 1962). In this case study, we describe the increased levels of Al in brain samples of a patient diagnosed with AD, who reportedly
               had work-related exposure to Al.
            

            
               Case study
               
            

            A 55-year-old male patient was diagnosed with AD in 2010. The patient had no past medical history. Six years ago, he got recruited
               to work in a large-scale aluminium factory. This work leads him to inhale aluminium sulfate [Al2(so4)3] dust for five years on a weekly four days basis. During work time, he used provided work clothes, masks, and gloves. But
               he used an ordinary mask to defend against the inhalation of the Al dust. After two months of recruitment at work, he had
               complaints such as headache, fatigue, and mouth ulcers. From 2008 he started complaining issues associated with memory and
               showed depression. In 2019, he died at the age of 64 and samples of his brain tissues were sent for diagnosis to neurology
               clinic and frozen frontal lobe (FL) section was examined for tissue Al confirmation. Diagnosis showed bountiful of β amyloid
               plaques, and cerebral cortex areas have many neurofibrillary tangles (NFTs). The FL tissue was defrosted and split into 25
               equivalent sized samples each weighed 250 mg. To get constant DW, for 72 hours, tissues were placed in an incubator at 37°C.
               1:1 mixture of 15.8M nitric acid and 30% w/v hydrogen used for digestion of dry tissues in a microwave oven. Two tissue samples
               (5, 14) with the presence of Al were less than method blank and noted as zero. In two tissue samples (6, 25), DWs were less
               than 10 mg, Al presence in these two samples are neglected. For statistical purposes, tissue samples were noted zero and neglected.
               The mean Al presence in tissues (n = 21) was 4.72, with a SD of 3.4 μg/g DW and a range from 0.00 – 18.35 μg/g DW (Table  1).
            

            
                  
                  Table 1

                  Al content of 25 tissue samples collected from frontal lobe section of a person with AD

               

               
                     
                        
                           	
                              
                           
                           Brain samples

                           
                        
                        	
                              
                           
                           Al μg/g DW

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           4.64

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           0.92

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           3.46

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           2.59

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           <MB

                           
                        
                     

                     
                           	
                              
                           
                           6*

                           
                        
                        	
                              
                           
                           63.98

                           
                        
                     

                     
                           	
                              
                           
                           7

                           
                        
                        	
                              
                           
                           3.84

                           
                        
                     

                     
                           	
                              
                           
                           8

                           
                        
                        	
                              
                           
                           2.36

                           
                        
                     

                     
                           	
                              
                           
                           9

                           
                        
                        	
                              
                           
                           3.72

                           
                        
                     

                     
                           	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           1.48

                           
                        
                     

                     
                           	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           1.96

                           
                        
                     

                     
                           	
                              
                           
                           12

                           
                        
                        	
                              
                           
                           12.86

                           
                        
                     

                     
                           	
                              
                           
                           13

                           
                        
                        	
                              
                           
                           18.35

                           
                        
                     

                     
                           	
                              
                           
                           14

                           
                        
                        	
                              
                           
                           <MB

                           
                        
                     

                     
                           	
                              
                           
                           15

                           
                        
                        	
                              
                           
                           12.21

                           
                        
                     

                     
                           	
                              
                           
                           16

                           
                        
                        	
                              
                           
                           4.02

                           
                        
                     

                     
                           	
                              
                           
                           17

                           
                        
                        	
                              
                           
                           2.61

                           
                        
                     

                     
                           	
                              
                           
                           18

                           
                        
                        	
                              
                           
                           8.55

                           
                        
                     

                     
                           	
                              
                           
                           19

                           
                        
                        	
                              
                           
                           0.86

                           
                        
                     

                     
                           	
                              
                           
                           20

                           
                        
                        	
                              
                           
                           2.73

                           
                        
                     

                     
                           	
                              
                           
                           21

                           
                        
                        	
                              
                           
                           2.61

                           
                        
                     

                     
                           	
                              
                           
                           22

                           
                        
                        	
                              
                           
                           0.69

                           
                        
                     

                     
                           	
                              
                           
                           23

                           
                        
                        	
                              
                           
                           3.76

                           
                        
                     

                     
                           	
                              
                           
                           24

                           
                        
                        	
                              
                           
                           5.06

                           
                        
                     

                     
                           	
                              
                           
                           25*

                           
                        
                        	
                              
                           
                           21.25

                           
                        
                     

                     
                           	
                              
                           
                           Mean 

                           
                           (SD)

                           
                        
                        	
                              
                           
                           4.72

                           
                           (3.4)

                           
                        
                     

                  
               

               

            

         

         
               
               Discussion
               
            

            The total range of Al content was noted, verifying the expected focal aggregation of Al in brain tissue, and mean value for
               21 samples, 4.72 μg/g DW, four times greater, i.e., 0.83μg/g DW in the past noted for samples of FL from different peoples
               (House, Esiri, Forster, Ince, & Exley, 2012). Exclusion of two high values 30% of the Al content measured were more than 3.50 μg/g DW, and they are pathological  (House et al., 2012).
            

            Analyzing 25 tissue samples from the FL has shown unequivocal proof of high amounts of Al presence in a patient when he is
               subjected to work-related exposure to Al for five years. The diagnosis of EOAD resulting autopsy of AD at age 64 is indicative
               of belligerent disease cause and the expected action of Al in the early and progressing condition.  The role of Al content
               in AD is not adequately described, but our case study shows bright pieces of evidence, such as patient’s work-related exposure
               to Al showed EOAD and more rapid progression. 
            

            A case report of an individual occupationally exposed to Al directly linked to AD as part of progression  (Exley & Vickers, 2014). Excessive amounts of Al in brain tissue are neurotoxic and cause intoxication. 
            

            Elevated levels of Al present in the brain are responsible for EOAD and its rapid progression. Even in some studies, because
               of high Al exposure, lead to elevated levels of Al in the brains of AD patients  (Exley, 2006; Mirza, King, Troakes, & Exley, 2017).
            

         

         
               Conclusions

            In our case study, we investigated the Al content of brain tissue in AD, and Al levels were seen raised and related to neurodegeneration.
               Work-related exposure to Al in a patient initially showed mild symptoms then lead to memory issues, and after years he was
               diagnosed with AD. Many clinical trials and researches are needed to find more possible effects of Al content in the human
               brain.
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