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The effect of human
growth hormone on cells

Introduction

The binding properties and
specificity of a newly developed

for the first time how cells are
metabolically activated upon
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drug are normally studied in a cell addition of growth hormone. ;E;:I +@4t$1 Srri%igtrizczge

frf?e system [1] : H owever, after Moreover, the subsequent cell R arnome s e om
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of the drug need to be tested on same set of experiment. Dr. A. Schon*

cells or tissue pieces. Such tests gme Schon Text&Data

where different kinds of . stanvagen 10
Experimental SE-17771 Jarfalla, Sweden

responses are to be expected
require methods which can be
used to detect events such as cell
death, increased cell growth or
stimulated cellular metabolism.
Microcalorimetry is such a
universal technique. Its use in cell
growth experiments [2] and in
the monitoring of cell death upon

Cells transfected with the human
growth hormone receptor were
cultured in suspension and used
inall studies of cell activation and
cell growth presented here. The
cell growth was stopped prior to
the experiment by taking away
one component in the medium,
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Results

Figure 1 showstheresultsfrom
threevessals. A horizontal line
represents perfect steady-state
with no net growth or death of
cells. A positive slope was
obtained for trace amounts of
added growth hormone (less
than 25 x 102 moles per litre)
and corresponds to activated
metabolism and cell growth. A
negatived opewasonly obtained
for thereference, hence, thecdlls
could not tolerate starvation
conditionsfor periodsof severa
hours. The activation of the
metabolismreflecting theexcess
energy required for signal
transductionisshowninFig. 2.
For an addition of 5 nmoles per
litre of growth hormone, the
metabolic rateisspeeded up by
morethan 10 % during 20 min.
A steady-state isthen reached
and after another 20 min the
growth starts. Such an
immediate activation upon
addition of growth hormonehas
never been observed earlier. To
elucidate which metabolic
pathways that were activated,
measurements of oxygen
consumption and lactate
production were performed as
well (the results are not
presented here). In accordance
with earlier studieswherecells
of lymphoid originwereactivated
by other means, only an
increased lactate production
could beobserved upon addition
of growth hormone. Noincrease
in oxygen consumption was
observed. Note: the energy of
binding of the growth hormone
to its receptor cannot be
measured in this system
containing living cells(thereare
too few receptors per cell).

Conclusions

Microcalorimetry was used
successfully asabioassay for the
detection of the utterly small
metabolic activation following
binding of growth hormonetoits
cell surfacereceptor. Fromthe
same set of experimentsit was
also possible to extract
information regarding the
triggered cdll divisonfollowing

the addition. Moreover, during
the course of these studies, a
special technique enabling the
study of cellsadhered to glass
plates was developed.
Microcalorimetry can thus be
consderedto beatechniquethat
can beusedtotest avast number
of therapeutically important
substanceson cellsand tissues.
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Figure 1. The effect on growth on suspension cells, Ba/F3:6, upon addition of different
concentrations of hGH (a positive slope indicates growth). As shown in the figure, the
reference cells seem to decrease their metabolic rate with time (negative slope).
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Figure 2. The area around the time of injection hGH has been zoomed. This shows a
metabolic shift dependent on the concentration of hGH which directly reflects the
energy demand caused by the cellular signal transduction. The maximum is obtained
for concentrations between 1 and 10 nM hGH, which gives an increase of the heat
flow of 10% of the basal metabolism.





