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Approximately half a million Canadians are living with 
dementia (1). Alzheimer’s Disease (AD) is the most 
common form of dementia (2).

Inflammation, in both the brain and peripheral blood, 
has been identified as a key player in the progression 
of AD (3,4).

Gut microbiota has also been linked to the progression 
of AD via the Gut-Brain Axis (5,6,7). Gut microbiota can 
influence the development of AD by increasing the 
permeability of the blood-brain-barrier (BBB), 
resulting in increased neuroinflammation (8)

Probiotics have been shown to ameliorate gut health, 
reduce inflammation, and improve cognitive 
functioning (8).

Ionized calcium binding adaptor molecule 1 (Iba-1) is 
a marker that is used to represent the quantity of 
microglia present in the brain (9,10).

Tumor necrosis factor alpha (TNFa) is a 
proinflammatory cytokine that can be used to quantify 
peripheral blood inflammation (4).

To determine the effects of probiotic supplementation 
on the inflammation present in AD. 

To investigate the expression levels of the Iba-1 cells in 
the locus coeruleus (LC).

To investigate the TNFa expression levels in peripheral 
blood using an enzyme-linked immunosorbent assay 
(ELISA).

This study used a pretangle tau rat model developed by the Yuan 
Laboratory which seeds hyperphosphorylated human tau 
(htauE14) in the rat LC that replicates key pre clinical features (11).

The sample size consisted of 42 tyrosine hydroxylase (TH)-Cre 
rats which were split into the following groups: (1) GFP + control 
diet, (2) htauE14 + control diet, (3) GFP +probiotic diet, (4) 
htauE14 + probiotic diet. 

Figure 2: TNFa Levels in Blood 
Serum Post-Probiotic Feeding

Figure 3: Microglial quantification 
through Iba-1 Positive Staining

Figure 4: Iba-1 Imaging

These results suggest that pretangle tau indeed elevate 
peripheral and brain inflammation.

Probiotic supplementation reduced inflammation 
associated with pretangle tau, at least in the blood.
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METHODS

Figure 1: Procedure

TNFa expression was significantly 
higher in E14 rats on a control diet 
(N = 5, red bar) than E14 rats on a 
probiotic diet (N = 6, green bar), 
GFP rats on a control diet (N = 5, 
grey bar), and GFP rats on a 
probiotic diet (N = 5, blue bar) 
indicated by * p < 0.05.

Iba-1 expression was 
significantly higher in 
E14 rats on a control diet 
(N = 8, red bar) than GFP 
rats on a control diet (N = 
10, grey bar) as indicated 
by * p < 0.05. Probiotic 
supplementation had no 
significant effect on Iba-1 
expression as seen in the 
GFP rats on a probiotic 
diet (N = 9, blue bar) and 
the E14 rats on a 
probiotic diet (N = 6, 
green bar).


