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Abstract—Alzheimer’s disease (AD) affects more than 5 million 
Americans annually, a figure that has tripled in the past 50 years 
[1]. A major hallmark of AD is the accumulation of amyloid-beta 
peptides [1]. This study investigates the undiscovered association 
between lambda-cyhalothrin (λC), a common chemical in pesti-
cides, and amyloid-beta peptides (Aß). Using cell-viability tests, 
λC combined with Aß was observed to result in a significant in-
crease in neuronal cell death when compared to Aß or λC alone. 
Furthermore, a molecular biological experiment showed that this 
chemical drives the expressions of Beta-secretase 1 (BACE-1) and 
Beta-secretase 2 (BACE-2), enzymes that affect the regulation of 
Aß, showing that λC may stimulate Aß production [2,3,4]. This 
study prompts the reevaluation of pesticides containing λC and 
offers new insights on Alzheimer’s disease mechanisms.

I . METHODOLOGY
HTB-11 human neuronal cells were cultured and incubated with 

treatments of Aß, λC, and Aß + λC. MTT assay, which involves 
the mitochondrial conversion of yellow MTT dye into quantifiable 
purple formazan, was performed at an absorbance of 570 nm to 
indicate cell viability for each treatment, shown in Fig.1. Treated 
cells were also dyed with trypan blue to indicate cell death, shown 
in Fig. 2.

Reverse transcription-polymerase chain reaction (RT-PCR) was 
performed to analyze the effects of λC treatments upon BACE-1 
and BACE-2 mRNA expression in HTB-11 cells.

Figure 1.  Bacterial growth plot. This graph plots the mean area of P. 
aeruginosa from varying sources with SEM error bars.

III . RESULTS AND DISCUSSION
The purpose of this experiment was to determine if λC in con-

junction with Aß proved to be more harmful in causing nerve cell 
death than either alone. In the two cell-viability tests, both Aß and 
λC caused increased cell death compared to the control, so both 
were toxic to cells as predicted; when combined together, they 
caused more death than either substance alone, suggesting that λC 
increases the toxicity of Aß. In Figure 2, the control, which showed 
more cell death than two treatments, may have been contaminated.
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Experiments were conducted with BACE enzymes to determine 
a possible mechanism for λC, since they are heavily involved in a 
crucial Alzheimer’s pathway. BACE-1 promotes the production of 
Aß and BACE-2 degrades Aß, lowering its concentration [2,3,4]. As 
shown in Figure 3, λC increases the expression of BACE-1 after 24 
hours while decreasing the expression of BACE-2, an effect that Aß 
also displays [2,3,4]. This supports the fact that λC is neurotoxic 
because such modulation of the BACE enzymes would increase Aß 
production and λC’s effects on BACE enzymes are parallel to those 
of Aß. The method of action by which λC increases the toxicity of 
Aß may partially be through regulation of BACE enzymes.

IV. CONCLUSION
Our results have demonstrated that λC can worsen the patho-

genesis of Alzheimer’s disease in patients with exposure to λC by 
enhancing Aß accumulation and its effects. Furthermore, these re-
sults suggest the reevaluation of the safety of pesticides that con-
tain harmful substances such as λC to protect Alzheimer’s patients. 
Exposure of patients to λC may result in quicker progression of 
the disease and greater risk of mortality. Increased knowledge of 
the possible association between λC and Aß can lead Alzheimer’s 
patients to avoid λC and potentially prevent accelerated pathogen-
esis of the disease.
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Figure  SEQ Figure \* ARABIC 1: MTT assay testing HTB-11 cell viability; treatment 
of both Aß and λC shows greatest amount of cell death.

Figure 3: Effect of λC on BACE-1 and BACE-2 expression.

Figure 2: HTB-11 cell count; Aß and λC together shows greatest amount of death.


