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ABSTRACT RESULTS MATERIALS & METHODS

Degeneration of synaptic plasticity plays a critical role in Aizheimer’s disease (AD) AD and ND Human APP, Amyloid, and 123xTg-AD Mouse Model: | | |

pathogenesis. Recent studies have suggested that neuroinflammation may contribute to Active Cdc42 Comparison 4G8 Active Cdca2 The 3xTg-AD mouse model contains three genetic mutations that _

this degeneration by disrupting the amyloid metabolism and by microglial overgrowth. 2500, .**—*+ B AD-Hippocampus Hiopocampus Cortex Hippocampus Cortox contribute to the development of AD: PS1446y; APP,e, and taup301L.. y .. "‘éﬁg

This study aims to investigate the pathological progression of AD hippocampal and 1500, E D cippocampus R — R - As compared to other AD mouse models, 3xTg-AD offers the benefit — e T

cortical tissues of human and an AD mouse model. To examine the amyloid and 200 ND-Cortex of combining mutations for both AR, PS1y446, and APP,, as well as

microglial activity in the human brain, we acquired brain tissues from clinically diagnosed tau, taup,,,, . This allows for investigation as it relates to potential —HHIE-

AD and non-dementia (ND) patients. To examine this activity in the mouse model, we L 59 \D | : interactions between portions of the pathology. This model was [+

acquired brain tissues from age-matched wild type (WT) and AD affected (3xTg-AD) % 2001 | developed by obtaining a PS1,,,4y line and microinjecting the

mice in 4, 6, 8 and 12 month age groups. Immunohistochemical (IHC) analysis was 150- T i remaining two genes of interest into embryos (Figure 6). The group

utilized to determine the characteristics of pathological AD hallmarks. Analysis of the 100- confirmed the effectiveness of the model by documenting sequential

human brain tissue showed an alteration in amyloid precursor protein (APP) in the N pathology progression as follows: loss of synaptic density and Figure 6, Development of the 3xTg-AD Mouse Model, original

hippocampus of AD patients as compared to the ND patients. The activation of microglial i RO R reaE: synapse number, AB deposits, and neurofibrillary tangles, respectively. iine and embryonic gene injection to process to develop the

. . . . . . . . ' 2 b . 3xTg-AD del

cells in the AD patients was increased, which indicates neuroinflammation. Results of e N &L-i i o F Study Groups: YaAT motise mode

mouse brain tissue analysis indicated a heightened proliferation of microglial cells in the é‘;z @\° & AD i Utilizing the 3xTg-AD model as the experimental group, we obtained hippocampal tissue from both one male and

CA3 region (*p<0.05) of the hippocampus in the 6 month old 3xTg-AD male mice. ,‘,,\\& \Q,«" & s % Sl gy SRS one female of each of the following age groups: 4 months, 6 months, 8 months, and 12 months. Each mouse of

Additionally, results indicated hyper-proliferation of microglial cells in multiple regions of \&4’0 000\\0 v S s = < the experimental group had an age and gender matched WT counterpart. These age groups were chosen

the hippocampus in 8 month old 3xTg-AD female mice, (*p<0.05). Moreover, increased & NG G e St L Ly because of their comparability to the early to late stage progression of AD presentation in humans, relative to the

presence of amyloid burdened neurons was observed in both the cortical and amygdala Figure 2. Comparison intracellular APP, extracellular amyloid, and active cdc42 in AD and ND Ry g Py LA s s R = v average lifespan of a mouse model. For human tissue analysis we utilized donated tissue from individuals that
) ] g patients, ND patient showed significantly higher (***p<0.0001) presence of intracellular APP in the 2 S L = bl o NP, B G} ' R Tl R T L S .. . .

regions of 4,6, 8, and 12 month age groups of 3XTg-AD mice as Compared to their age- hippocampus that AD patient, indicative or a healthily functioning protein, extracellular amyloid were of similar age to each other, one AD patlent and one ND patlent

: 'Y : only presented in AD patient, results significant in the hippocampus, one of the first areas ini ifi i .

matched WT. Phosphorylated tau prOtem (pTau) was addltlona”y found to be increased impacted by AD, active cdc42 is indicative of RhoGTPase activity in related pathways, value IHC St.alnlng and Quantlflcgtlon. . . . . .

in the 3xTg-AD male mice as compared to their 3xTg-AD female counterparts in multiple represents mean + SEM, **p<0.0001 Brain tissue of the aforementioned study groups was sectioned. These tissues were then stained via IHC with use

age groups. Neuroinflammation and aberrant activity of microglial proliferation contribute of a sequential chamber or pep pen for hallmarks of interest. Mouse on mouse (M.O.M.) kit was used for staining

to the progression of AD. The ability to understand, and therefore modulate, Iba-1 Comparison of Microglial Cell Presence as it Iba-1 4 Months Iba-1 6 Months of the 4G8 mouse antibody. A rabbllt kit was used for the IBA-1 and pTau antibodies. All antleFiles were at 1:500.

neuroinflammation may be a promising approach for prevention of progression in AD. Relates to Age of the 3xTg-AD Mouse Model b6 a3  w cotex o ca3 ca1 Cortex Images were taken of the areas of interest, DG, CA3, CA1, cortex, and amygdala, and quantified using an average
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cost the US $290 billion, AD is the 6t leading cause of death in the US, causes K & o°°°+ © & & CERTOEEIEN R, PRSI T, LA ST W Rl e S

progressive atrophy of the hippocampus resulting in detriment to integral human 4 Month-Old Mouse Model 6 Month-Old Mouse Model stoabw AR o R SR - e R HTgAD e

functions like memory and leaming (1 sesotsicom izt Bodmeauntke=lors U ua R oD © .%;Alﬂ’?ﬂa'e D ToAD Ve D e el e e G s - Neuroinflammation, as shown through microglial cell presence, was indicated at 6 months and further

2.10Hjstory: Identified in 1906 by Dr. = T s0p, | STEAD Famalo e Iba-1 8 Months Iba-1 12 Months indicated at 8 months. Interestingly, there was no significant difference in microglial cell levels in the 12 month
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Alois Alzheimer after examining brain 350{ — s501 . " ” o 06 s cat Cortex age group. This could potentially indicate an eventual breakdown of the body’s attempted immune response

Tissue of a patient who had died with w0 Tl T 300} ST ) SR SRR R & A i and desensitization as AD pathology progresses.

an unknown mental iliness o T S T TN WS S G B o BT L 7 . & A higher prevalence of microglial activity and AR in the results of many of the 3xTg-AD female mice, as

Neuromflammathm plaq.ues a_nd = 150{ 1 T ! %fgg . sty o e ey . ' vl v | compared to the 3xTg-AD male mice of the same age group could be indicative of a parallel between the

neuronal death activate microglial 100 rool@l - T 1B.. b1 T . N TR N | 5] gender differences in the mouse model as compared to gender differences seen in clinical patients, as
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cells which release cytokines, can 50 501 WoAD L gwRaen IR R R Tvae SRS L. | females show higher rate of presentation of AD as compared to their male counterparts. It could be of interest

lead to neuroinflammation S e I i pdiie . BRESTN. D SRR , . i s to investigate to apparent reverse response in the pTau presented of male 3xTg-AD mice. Further

*Amyloid-beta (AB) plaques: form 8 Month-Old Mouse Model © 12 Month-Old Mouse Model &° VEREE . GGy EREEE A | & o | investigation of pathology as it relates to gender differences would be of additional interest.
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from APP, sequential cleavage by 4 cignificant difference n levels 38: At 6 months, 3xTg-AD male mouse model showed significantly higher microglial cell ~ Femsie | 0T i e £ Overall, this investigation sheds light on trends in presentation and activity of AD pathological hallmarks as the

B-secretase and y-secretase enzymes Active Microglial Cell presence (*p<0.05) than control at CA3 3C: At 8 months, significant differences included present at DG between 3xTg-AD At - BRI BREERE - G ) — S - disease progression, potentially increasing the effectiveness of studies of mechanisms of disease progression
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and communication ability 0 o 4G8 Comparison of Amyloid-beta Presence as it 4G8 4 Months 4G8 6 Months

NeurOflbﬂ"ary tangles: form from Figure 1. Structures of Interest 1A: 'Stereotaxic representation of rat brain with Relates to Age of the 3xTg-AD Mouse Model DG CA3 CAl Cortex Amygdala DG CA3 CA1 Cortex Amygdala

aggregates of hyperphosphory|ated arrows representing hippocampal neuronal circuit, ROI1 shows DG, ROI2 shows 4a:  EWT Male 4B: B WT Male ; : i
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Limbic system: brain area involved in emotional and behavior responses, particularly as T : E 600 it ‘ Ny : e T N £ 2N difference in the hippocampus of the two patients, and not the cortex, is in line with memory-related symptoms

i i ianifi i i € 4004 = 40 T / ; : ~ : ' | that present in AD patients. Extracellular APP, protein that has been cleaved and is susceptible to forming A

it relates to survival, significant structures include hippocampus and amygdala I | ,

Hippocampus: significant structure in the limbic system, involved in long-term memory 2004 T 200 . e | ) plaques, is symptomatic of AD pathology and, as expected, was found only in the AD patient.

memory consolidation, encoding, retrieving, information relating to time and space, N | ) I S Female . » B romae 3 : & , Quantification of microglial cells showed significantly higher presentation in varying groups of the 3xTg-AD
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interconnectivity allows for association of memories with various senses and modalities, E & & <,°°°+ & N @@ . el S — , \ model after 6 months of development. Additionally, there was significantly higher presence in some of the 3xTg-

made of subregions, significantly impacted in AD through atrophy of the structure, leads 4 Month-Old Mouse Model 6 Month-Old Mouse Model v : & 5 | oA e | _ AD female models than their male counterparts. AR is not present healthy WT mouse model. It did present at a
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