
 

Common medicines should mimic the timing
of the body's natural systems to prevent side-
effects
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(Medical Xpress)—Debilitating side effects associated with prescription
medication for some of today's most common conditions could be
eradicated if they mimicked the body's natural hormone secretion cycles,
a new report has said.

Scientists from Exeter and Bristol have studied how conventional steroid
treatments – commonly used to treat a range of conditions from steroid
deficiency to inflammatory diseases such as asthma and arthritis – can
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have serious side-effects due to the way in which they are delivered to
the body.

The study concluded that many of these side effects could be
significantly reduced if the delivery of the medication mimicked the
timing of the body's own natural release mechanisms and that 
pharmaceutical companies should develop novel techniques for
achieving this.

The report, published today [18 Febraury] in the online medical journal 
Lancet: Diabetes and Endocrinology, is co-authored by Professor
Stafford Lightman, a clinical endocrinologist from the University of
Bristol and Professor John Terry, a mathematician from the University
of Exeter.

They focused on the dynamics of natural hormone secretion and
subsequent effects on the brain and other organs. Combining
mathematical modelling with the latest clinical and experimental data,
they found that the body regulates the release of crucial steroid
hormones (such as cortisol) in pulses approximately every hour.

In stark contrast to this, modern medications deliver replacement
steroids in oral doses that gradually disperse throughout the body. This
results in a pattern of hormone in the body totally different from the
normal body rhythm, which can cause malfunction of many body
systems that have evolved to respond to a dynamic pattern of hormone
levels.

Significantly, many conditions such as depression, post-traumatic stress
disorder and sleep apnoea are also associated with disruptions to the
body's internal rhythmic secretion of hormones.

Professor Terry, from Exeter's College of Engineering, Mathematics and
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Physical Sciences, said: "As a mathematician we are fascinated by
patterns and dynamics, and in particular to understand the underlying
mechanisms that give rise to these patterns. This understanding may
ultimately enable us to develop novel treatments that maximise the
therapeutic benefit of steroids, whilst minimising their disruption to the
natural workings of the body.

"We evaluated both clinical and experimental evidence and concluded
that rather than design new drugs, pharmaceutical companies should
instead develop chronotherapy, which is the use of rhythmic cycles in
the application of therapy.

"This would mean that formulations of currently available, and cost-
effective, drugs could be released into the blood in a manner that mimics
normal physiological release of steroids, such as cortisol."

Professor Lightman, from the School of Clinical Sciences at the
University of Bristol, added: "Steroid therapy is a very common
treatment and unfortunately steroid treatment can result in many serious 
side effects. For example, patients with Addison's disease and on current
best practice replacement therapy have mental and physical fatigue and
there is also evidence they have an increase in mortality equivalent to
that caused by smoking.

"It has been so frustrating to witness the poor quality of life of many of
my patients on steroid hormones. The concept of understanding and
using improved patterns of hormone release offers real hope to these
people."

  More information: "The importance of dynamic signalling for
endocrine regulation and drug development: relevance for glucocorticoid
hormones." Prof Stafford Lightman FMedSci,Prof John R Terry PhD. 
The Lancet Diabetes & Endocrinology - 18 February 2014. DOI:
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