Model informed quantification of the feed-forward stimulation of growwth hormone secretion in humans
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RESULTS

RESEARCH OB|ECTIVES

* Quantify the variability in individual growth hormone
kinetics and stimulated growth hormone response

* Develop a physiological model that can describe the key
components of growth hormone secretion

— Pituitary

— Systemic circulation
— Receptor activation
— GHRH kinetics

INTRODUCTION

* Growth hormone (GH) secretion Is pulsatile and the number of
bursts, the amplitude, and the burst interval varies highly
between individuals.

Recombinant GH administration

Anteriof pituitary

* The pharmacokinetics of GH were best described
using 2 peripheral compartments

* A linear increase in GH clearance with body weight
was Identified

* Low levels of variability in the pharmacokinetics of
GH was identified.

— Parameter estimates were estimated with high precision :
 The physiologically based model was able to
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* To understand and ultimately predict GH secretion, It IS
Important to delineate and quantify the variability in the
biological processes underlying GH secretion between
iIndividuals.
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 This study reports on the development of a physiologically based
model for GH release, incorporating the feed-forward
stimulation of GH by GH releasing hormone (GHRH).

adequately describe the GH administration

Qpituitary O-pituitary

Lod| s GH stimulation by GHRH
METHODS ECF m Systemic circulation Systemic circulation / * A Slngle dose Of GHRH StImU|atEd GH SECFEtIOn UP tO
—p

2.5 hours.

* High variability in the response to equal GHRH doses
were observed.

A fast onset of the effect was quantified.
* The developed model correctly captured the general
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Model structure with the growth hormone releasing hormone (GHRH, left panel) and growth
hormone (GH, right panel) kinetics. ECF = extracellular fluid, SAC = single adjusting compartment, Q = (blood)
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Estimated growth hormone clearance versus the
welght of individual subjects. Dashed line indicates the
linear covariate relationship.






