Mapping reelin in the gastrointestinal tract: A
chemistry-informed approach to colorectal cancer
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INTRODUCTION

Colorectal cancer is the 4™ most common cancer worldwide'

Compromised intestinal integrity may be linked to colorectal cancer onset?
Corticosterone (CORT) is a glucocorticoid stress hormone used in animal
models of chronic stress®
Chronic stress reduces intestinal reelin expression, suggesting a contribution to
disrupted gut barrier integrity®
Reelin s a glycoprotein proposed to be involved in gut barrier renewal®*
Reelin could be a biomarker for colon pathology progression, and its repression
favours the development of colorectal cancer*

« Previous research has explored CORT-induced changes in reelin expression in
the small intestine®, but not in the large intestine, despite potential implications for
colorectal cancer development

Objective: To evaluate and compare reelin-immunoreactive (IR) cell density in
the small and large intestine in an animal model of chronic stress

METHODS

Corticosterone Model of Chronic Stress®
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Figure 4. Representative photomicrographs (20X and 63X magnification) of Reelin-IR cell

RESULTS

1. CORT treatment did not significantly alter reelin-IR
cell density

CHEMISTRY OF DAB STAINING

HoN NH;

+ H0,
.

3,3"-diaminobenzidine

A Jejunum Vehicle (VW) g
vs CORT (CWV)

Colon Vehicle (VVV)
vs CORT (CVV)

2 2
2 ° B3 J-VVV = Vehicle/Jejunum Figure 6. Horseradish peroxidase catalyzed oxidation of 3,3’diaminobenzidine (DAB) by
3 2 3 ’g B= J-CVV = CORT/Jejunum H202to a brown, insoluble polymer used to visualize and identify reelin-IR cells for counting
§ % 3£ 3 C-VWV = Vehicle/Colon
= x =
= con-commese DISCUSSION
K F
& 3

Reelin-IR cell density is lower in the colon than in the jejunum, suggesting

J-VW J-CWW C-VVV C-CVV

Figure 3. CORT treatment did not significantly alter the reelin-IR cell density in the jejunum (A)
or the colon (B). Reelin-IR cells were quantified using an unbiased optical fractionator method at
20x magnification. All data are expressed as mean + SEM; ns = no significant difference.

regional differences in gut barrier renewal capacity along the intestinal tract.

Reduced reelin-induced repair of damaged or nonfunctional cells in the

colon could contribute to the high prevalence of colorectal cancers.
CORT treatment was not associated with a decrease in reelin-IR cell

density. Treatment via oral gavage or a small sample size may explain the

differing findings from previous studies.

Future Directions

Quantify changes in reelin expression independent of reelin-IR cell
density using Western blot techniques

Measure markers of cell proliferation and inflammation in the colon to
determine the functional effects of decreased reelin on gut barrier integrity
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Figure 1. Animal care procedure carried out before tissue processing; 12 Long-Evans rats
underwent 21 consecutive days of subcutaneous CORT or vehicle injections and daily oral
gavage. The rats then received a tail-vein injection and were subjected to behavioural testing as
part of a larger study, before being sacrificed for immunohistochemical tissue analysis.

Immunohistochemical Staining of Jejunum and Colon®
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Figure 2. Immunohistochemistry staining procedure using the oxidation of 3,3’-diaminobenzidine
(DAB) as a chromogen to visualize reelin-IR cells. Detection chemistry shown on top right panel.
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Figure 5. Density of reelin-IR cells is lower in colon compared to jejunum in both vehicle (A) and
CORT (B) groups. Reelin-IR cells were quantified using an unbiased optical fractionator method
at 20x magnification. All data are expressed as mean + SEM; * = p < 0.05, ** = p < 0.01

1s in cross-sections of rat jejunum and colon, stained via DAB immunohistochemistry.

Measure reelin-IR cell density in colorectal cancer tissue to explore links

between tumour development and reelin levels

2. Expression of reelin is reduced in the colon,

compared to the jejunum
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Assess the impacts of exogenous reelin administration on reelin-IR cell
density in the colon in chronic stress (CORT) conditions
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