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• The objective of this study was to use Vium Smart Housing to capture
systemic immune responses in real-time

• LPS-induced mouse model of endotoxemia was used to correlate in-life
digital readouts (e.g. changes in motion and breathing rate) with cytokine
response profiles

• Eighty Balb/c mice were injected with 5 mg/kg of UltraPure LPS (E. coli
0111:B4, Invivogen) or vehicle control and housed in Vium’s Digital
Vivarium

• We found that Vium’s automated metrics are able to detect onset of LPS-
induced endotoxemia in real-time
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Conclusions

• Low touch approach:
• Current methods of running studies like these either require many cohorts, or requires

drawing blood at various points of time throughout the study which can negatively
impact animals and confound scientific results

• Vium’s Smart House Systems minimizes animal stress and human impact on disease
models & increases throughput and work efficiency

Two-way ANOVA
•Significant Group x Time interaction (P < 0.001)

LPS Challenge Induces Expected Release of Cytokines & Correlates with Increased 
Breathing and Decreased Motion

Two-way ANOVA
•Significant Group x Time interaction (P < 0.001)

Introduction

• Immune activation is a common mechanism for disease states as well as for 
some therapeutic modalities. 

• Measuring immune activation is frequently employed in order to assess the 
extent of immune modulation, often by direct measurement of cytokine 
levels

• Monitoring cytokines requires frequent blood draws, expensive assays, and 
delayed data availability until after the in-life portion is complete

Hypothesis:

• Immune activation produces systemic release of cytokines

• In humans, cytokine release produces fever, lethargy, and fatigue (cytokine 
release syndrome)

• Analogous behaviors in mice can be monitored using the Vium platform and 
may be used as indicators of cytokine release

Can Systemic Immune Responses be Captured 
on the Vium Platform?
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DISEASE 
INDUCTION

Single IP 
administration of LPS 
(5 mg/kg) or vehicle

TRACK CHANGES FROM 
BASELINE
Conventional metrics:
•Cytokine levels
(terminal collections at 1.5, 
6, 24, 48 hrs post-LPS 
using VPLEX 10 cytokine 
Proinflammatory Panel) 

Automated Metrics:
•Motion
•Breathing rate

INDIVIDUAL ANIMAL BASELINE DATA
Conventional metrics:
•Body weight

Automated Metrics:
•Motion
•Breathing rate

Male BALB/c mice from Jax
n = 10/group, 8 total groups

1.Control @ 1.5, 6, 24, 48hrs
2.LPS challenge @ 1.5, 6, 24, 48hrs

In vivo timeline (days):

Subjects:
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*

*

*
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Two-way ANOVA
•Significant Group x Time interaction for all cytokines 

(P < 0.001)

Pearson’s Correlation. (B, C) Cytokine levels from peak timepoint were correlated with 
breathing and motion 1 hour pre-euthanasia. B) Increased breathing positively 
correlated with plasma levels of TNFα at 1.5 hrs, and IL-6 and IL-1B levels at 6 hrs post-
LPS (p<0.05). C) Decreased motion negatively correlated with plasma levels of TNFα at 
1.5 hrs, and IL-6 and IL-1B at 6 hrs post-LPS (p<0.05)

A. B. C.

Increased breathing rate
detected as early as 1 hr post-
LPS administration: breathing
rate increased from baseline,
peaked 7 hours post-
induction (8.7% ± 3.5% vehicle
vs 39.5 ± 3.1% LPS treated) and
remained elevated relative to
vehicle for over 24 hrs
(p<0.05). Vium metrics for
breathing rate monitors >150
daily observations.

Decreased motion detected 
as early as 1 hr post-LPS 
administration: Motion 
troughed at 2 hours post-
induction (28.73% ± 53.2% 
vehicle vs -82.69% ± 1.72% LPS 
treated), and remained 
decreased for over 24 hrs
(p<0.05). Vium metrics for 
motion monitors > 2 million 
daily observations.

1.5h 6h 24h 48h 

Blood collection 

Continuous automated detection of breathing rate and motion in the home cage provides useful information for evaluating disease
progression in an LPS-induced mouse model of cytokine release.
• Changes in breathing rate and motion:

• Were observed early upon LPS administration
• Correlated with increases in cytokines measured

Correlation with BreathingCytokine Expression Correlation with Motion

Randomization:
•Motion
•Body weight

LPS  Challenge Significantly Increases Breathing Rate and Decreases Motion


