Composite Analysis of Multi-Category Behavioral Deficits for Increasing the Translational Relevance of the Mouse Monofilament Stroke Model
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INTRODUCTION

Most post-stroke behavioral deficits are
short-lived in rodent stroke models. This
issue poses a significant challenge
when using a rodent stroke model to test
therapeutic interventions.

OBJECTIVES

This study aims to explore a composite
analysis of behavioral outcomes for
increasing the drug testing utility of the
mouse Middle Cerebral Artery Occlusion
(MCAQ) model.

METHODS

Mice were subjected to 0 (sham), 20, 40,
or 60 min MCAQ, followed by 21 days of
recovery. Regional cerebral blood flow
(rCBF) was kept below 10% and body
temperature was maintained at 37C
during MCAO. Behavioral outcomes
(bodyweight, nesting activity, and pole
test) were documented on days -3, -7, -
10, -14, and -21. Dead mice were
excluded (non-imputed) or given the
worst behavioral score (imputed). For
the composite analysis, the sham group
was assigned a functional performance
score of 100%. Each category (motor,
nesting, and body weight)
contributed 33% to this total
or 16.6% when combined with survival,
which contributed 50%.Each subject’s
performance was compared to the mean
of the sham group, and a proportion of
the corresponding category score was
assigned based on their performance.
The total composite score was
calculated by summing the proportions of
all categories.
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Figure 1. (A) Cresyl violet-stained coronal sections show increasing intarct size with longer MCAO
durations (20, 40, and 60 min). (B) Infarct volume across Bregma levels for each MCAQO
duration.(C) Total mean infarct volume increases with longer occlusion times.(D) Kaplan-Meier
survival curves for mice, longer occlusion times result in lower survival rates over 21 days.
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Figure 2. A-B (A)Nesting Activity with one Nestlet; (B)Nesting Activity with two nestlets in mice
subjected to sham-operation, 20° MCAO or 40° MCAQO Followed by different periods of
reperfusion. (C)Pole Test: Time to descend the pole was recorded, showing no significant
differences between the 40- and 60-minute MCAO groups. (D)Body Weight Loss: Weight loss
from baseline was calculated. All groups, except the 60-minute MCAOQO group, recovered by day 7.
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Figure 3. Composite Behavioral Analysis of
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This multi-category composite analysis integrates various aspects of behavioral deficits (physical, sensorimotor, and nest-building
daily activity), enhancing statistical power by reducing variability, and improving reliability. This approach strengthens the
translational relevance of the mouse MCAO model, making it a more effective tool for evaluating stroke drug interventions.
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