
Alzheimer's disease (AD) is the most common form of 
dementia, and it starts from confusion, loss of memory, and 
dementia. Inside the brain of AD patients, there is an 
accumulation of two proteins, amyloid, and tau. Tau is a 
protein that plays a role in the microtubules, which are like 
the train tracks that guide the transport of information in the 
communication of the neurons. We study tau, and how it 
becomes toxic in AD. From our studies, we have developed 
a way to mimic the Pathological Human Tau (PH-tau).  PH-
Tau, like tau from AD, breaks down microtubules in the 
neurons blocking neuronal communication. It has been 
reported from epidemiological studies that AD has a positive 
correlation with diabetes. Therefore, a higher incidence of 
diabetes correlates with a higher incidence of AD. We have 
developed a mouse model that expressed PH Tau in the 
brain, and it mimics AD pathology. Surprisingly, our mouse 
model has a higher fasting glucose level than the control 
animals. A higher glucose level means that there may be a 
problem related to the pancreas as it is the source of insulin 
that regulates glucose levels. We propose then to study the 
changes in the pancreas of this mouse model to see if the 
expression of PH Tau can affect the function of the 
pancreas. For this research, I will be looking at the slides 
from both mice expressing PH-Tau and control animals 
under the microscope after labeling with antibodies to 
investigate the effect of PH-tau in the pancreas and how it 
affects the function of the pancreas, studying the structure, 
the levels of insulin and glucagon that regulate glucose 
levels in the organism.

Abstract

Objectives

PH-Tau transgenic animals: 

Characterization of our novel bigenic mouse model expressing different 
levels of PH-tau. We generated a new mouse model inducible for a 
pseudophosphorylated form of tau (Di et al. 2016), expressing PH-tau at 
4% of the endogenous tau (PH-taulow) and at 14% of the endogenous tau 
when induced (PH-tauhigh). A) Brains of control (left) and PH-tauhigh
(right) mice showing a loss of size when PH-tau is expressed. B) Sagittal 
paraffin section of PH-tau expressing mouse stained with human-tau 
antibody Tau-13 (brown) and counterstained with hematoxylinne (blue).

Fasting Glucose level:
Mice from both groups were fasted overnight (12 h) and then
injected intraperitoneally with 0.02 ml/g of body weight Dglucose
(7.5% stock solution in saline). Blood samples were
taken by tail venesection at 0 min (just before glucose injection)
and at 30-, 60-, and 120-min intervals after the glucose load.
Glucose was measured with Ascensia Breeze portable glucose
Meter. Mice were given only water during the test.

Methods

The test showed that the DT transgenic mice has a higher fasting 
plasma glucose levels than control mice which we can see it in the 
graph 

(figure 1)

Results

Conclusion

We propose that the expression of PH-Tau in neurons affects the insulin 
pathway in the neurons generating insulin resistance in the brain. Also, we 
were able to detect difference in the pancreas structure of the animals 
expressing PH-Tau in the brain. We want to study if PH-Tau is also present 
in the pancreas. Our preliminary results showed that animals expressing 
PH-Tau have different expression of insulin receptors and glucose 
transporters. The studies in pancreas are undergoing and more experiments 
need to be done to be able to tell if PH-Tau is presented and how would it 
affect the function of pancreas.
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Effect of pathological human tau in non-neuronal cells

PH-Tau induces higher levels of activated insulin receptors . (A) Control and (B) 

PH-Tau-Tg are representative images of a 30 μm..The blue is DAPI, while anti-

p(Ser)-IRS1 (green) and anti-Glut 4 (red) 

In the control mice pancreas, the staining is from the insulin receptor and 

Glucose transporter. the blue is DAPI showing the nucleus. The green 

concentration shows the islet. As it shows in (figure 3)

In the control mice the staining is from the insulin receptor and Glucose 

transporter. the blue is DAPI showing the nucleus. The green concentration shows 

the islet. In figure 4 we see much more concentration which indicates that there is 

a difference.

Figure 1: Intraperitoneal glucose tolerance test Figure 2:Altered Insulin Signaling in the PH-Tau-Tg Brains

Figure 3: the Pancreas tissue for the control mice Figure 4:  The pancreas tissue for DT transgenic mice

Immunocytochemistry:

Brain Cortez of the mice

The slide with the pancreas tissue from both mice is used

Day 1:

1- Rinse with PBS(10X)      

2- Block with (2% NFDM, 10%GS, 0.1% TX in PBS) for 1h at RT

3- Rinse with PBS(10X) 

4- Incubation over night at 4C with (Tau 13 Mouse against human tau, Anti tubulin Rabbit) in (2% NFDM, 2%GS) over night 

Day 2:

5- Rinse with PBS(10X) 

6- Block (2% NFDM,2%NGS) for 45Min

7- Incubate with (donkey anti mouse and donkey anti rabbit) in (2% NFDM, 2%GS)  for 1h

8- Rinse with PBS(10X) 

9- cover slide with antifade

The slide was reviewed under the confocal microscope.


