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Monitoring stress via radio-telemetry: 

Lessons learned in biomedical research

C.R. Schnell, Novartis Institutes for Biomedical Research, Basel, Switzerland
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" He looks a little stressed. 

Do you think leads, tethers, 

cuffs and restraints will 

compromise the physiological

pressure data ?"
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Conventional methods of measurements 
chemical restraint

ÅAnesthesia affects normal body   

function

ÅTime-course profiles longer than    
a few hours are difficult to obtain

ÅContinuous on-line recording
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Conventional methods of measurements 
Tail-cuff 

ÅAnimal needs to be restrained

ÅTail artery must be dilated                        

­ animals needs to be heated

ÅOnly periodic sampling possible

ÅSubjective measurement

ÅTail necrosis observed after long-

term studies in marmosets

ÅNon-invasive methods
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PA -C10
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New method of measurements: 
Radio-telemetry systems

Biocompatible gel

Thin - walled tip with
anti thrombogenic coating

Fluid- filled 
catheter
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Source: Pubmed
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Source: Pubmed
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First publications: CVS

ñ Inhibition of Renin in the Primate Callithrix Jacchus 
(Common Marmoset) ñ

Hofbauer (K.G.), Michel (J.B.) and Wood (J.)

Clin. and Exper. Hyper. - Theory and Practice, vol A5 (7&8),

1983

ñ The Marmoset (Callithrix jacchus) as a Biological Model in 
Cardiovascular Research ñ

Michel (J.B.), Wood (J.), Mahouy (G.), Pfister (R.)

Sci. Tech. Anim. Lab., vol 9 (3), 1984
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Common Marmoset (Callithrix jacchus)

ÅNew World monkey

ÅMost fecund primate

ÅSmall in size (~400 g)

ÅOptimised animal husbandry 

ÅMore then 600 peer-reviewed

articles published over the last

5 years

ÅEuropean Marmoset Research 

Group acts as a forum for inter-

disciplinary exchanges
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Measurements of blood pressure (BP) and heart rate (HR) in conscious marmosets 

chronically implanted with vascular catheters or pressure transducers

Values are means ÑSD
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Distribution of mean blood pressure (MBP) and heart rate (HR) in normotensive 

restrained (==; n=55) or freely moving (ð; n=67) marmosets .

Lower baseline BP and HR > less intra- and inter-animal variation > enhanced statistical power

> REDUCTION IN ANIMAL USE
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Measurements of HR in restrained (-) and freely moving (-) adult marmosets 
in different laboratories 
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How can dosing a pre-
trained animal influence 

haemodynamic parameters ?
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Effects on diastolic blood pressure of different administration protocols in 
conscious unrestrained radio-telemetry implanted marmosets. 
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Effects on diastolic blood pressure of different administration protocols in 
conscious unrestrained radio-telemetry implanted marmosets. 
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Effects on heart rate of different administration protocols in conscious 
unrestrained radio-telemetry implanted marmosets. 
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Effects on heart rate of different administration protocols in conscious 
unrestrained radio-telemetry implanted marmosets. 
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Effects on diastolic blood pressure of different administration protocols in 
conscious unrestrained radio-telemetry implanted marmosets. 
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Effects on heart rate of different administration protocols in conscious 
unrestrained radio-telemetry implanted marmosets. 
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