


Results

Figure 1 shows the results from
three vessels. 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 × 10-12 moles per litre)
and corresponds to activated
metabolism and cell growth. A
negative slope was only obtained
for the reference, hence, the cells
could not tolerate starvation
conditions for periods of several
hours. The activation of the
metabolism reflecting the excess
energy required for signal
transduction is shown in Fig. 2.
For an addition of 5 nmoles per
litre of growth hormone, the
metabolic rate is speeded up by
more than 10 % during 10 min.
A steady-state is then reached
and after another 20 min the
growth starts. Such an
immediate activation upon
addition of growth hormone has
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 studies where cells
of lymphoid origin were activated
by other means, only an
increased lactate production
could be observed upon addition
of growth hormone. No increase
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 (there are
too few receptors per cell).

Conclusions

Microcalorimetry was used
successfully as a bioassay for the
detection of the utterly small
metabolic activation following
binding of growth hormone to its
cell surface receptor. From the
same set of experiments it was
also possible to extract
information regarding the
triggered cell division following

the addition. Moreover, during
the course of these studies, a
special technique enabling the
study of cells adhered to glass
plates was developed.
Microcalorimetry can thus be
considered to be a technique that
can be used to test a vast number
of therapeutically important
substances on cells and tissues.

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.

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).




