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Editorial Greeting

Can you feel it?? Can you feel it?? We are more or less a month away from the Football World Cup.

| am sure that everyone is getting themselves in gear for this event. Take note our academic work
will not stand still. A few magazines and newspapers recently brought interesting articles to the
front which actually originated from Physiology. For example | saw that the average distance cov-
ered by a football player is roughly 12 km. And the fithess regime that they put in to maintain a
healthy sport body??? It is really great to know that most of the top teams have one or even two
Physiologists in the squad. So if you are not a sport fan, watch the game for the advancement of
Physiology. The editorial team hope that every South African Physiologist will enjoy the next few
weeks till 11th of July. Keep it up PSSA. Oh before | forget.. We want to congratulate our Presi-
dent, Prof Kathy Myburgh on her birthday (2 May) , and our secretary, Dr Anna -Mart Engelbrecht
on her promotion to Associate Professor. Many great Physiology Blessings from all of us.

Dr James Meiring

From the President's Corner

Dear fellow -members of the PSSA
Just an observation and a request:
The path of research went its own way.

In this newsletter there are 2 items which indicate that some of the most satisfying moments oc-

cur unexpectedly and long after the line of research was first initiated. Let's start at the begin-

ning: When you are a young researcher you may sometimes wonder if it is 'all worth it'. When your
research results are truly interesting and important, you know there should be excite-

ment generated by the publication. But sometimes it is written off as 'just herbal mumbo -jumbo’ or
it is considered too far -fetched for the attention of anyone except the researchers who  spent
their time and energy to prove the point. Don't despair.

Moving ahead a decade or two: A new technical breakthrough can suddenly put all your work in the
spotlight; or the time might just be right for the research world to understand why you did that
original experiment in the first place!

And so, the path of research, although heading forward, leads  back to your original contribution.
And this can be as satisfying as your first gel that finally worked!

Perhaps that satisfaction would have been lost in the day  -to-day academic juggling of tasks. | can
recommend sabbatical and I'm sure Cephas can recommend semi -retirement.

Please will you take some time to submit academic or research snippets and insights. You never know
who might find it interesting.

Best wishes,
Kathy
Prof KH Myburgh

Stellenbosch University
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Scientists discover new method to transport insulin across the
skin into the bloodstream

Scientists at the University of KwaZulu -Natal have discovered a new method to administer insulin into the
bloodstream via a skin patch. The research, presented at the Society for Endocrinology BES meeting in Man-
chester UK, suggests that this technique could have potential future applications in the management of diabe-

tes. The research team, led by Prof Cephas Musabayane at the University of KwaZulu -Natal, South Africa,
have developed a patch made out of pectin hydrogel, which is placed on the skin to deliver insulin into the
bloodstream. To examine whether this patch works, they tested it on diabetic male rats (n=40). The rats

were divided into four groups and given patches containing different amounts of insulin (6, 15, 30 and 60 lg),
followed by an oral glucose tolerance test. Their blood insulin levels were examined at 30 minutes, 1, 2, 3 and 4
hours after glucose administration. At each time point during the glucose tolerance test, blood glucose levels

were significantly lower in the high insulin dose group compared to the groups that received lower insulin
doses (P<0.05). After 4 hours, blood insulin levels were highest in the group that had the most concentrated

patch (112.7pmol/l for 60 I g group; 35.7 pmol/l for 30 I g group; 26.9 pmol/l for 15 | g group; 18.7 pmol/l for 6
I'g group). These data indicate that insulin was transported from the skin patch into the blood in a dose -
dependent manner, with patches containing more insulin leading to a higher insulin concentration in the blood.

The research shows that this pectin hydrogel insulin patch has the potential to deliver insulin across the skin

and into the blood stream. However, it is important to emphasise that trials of this patch for use on humans

or to treat diabetes are still a long way off. More work is how needed to establish exactly how the insulin is
transported through the skin and how this process can be optimised to provide longer term benefit in lowering

blood glucose levels. Researcher Prof Cephas Musabayane said: o Our f/i ndi ngs are very
show a possible new mechanism for delivering insulin into the bloodstream. We found that our insulin patches
were able to successfully deliver insulin across the skin and into the bloodstream in a dose -dependent fashion.
oHowever, we need to be realistic i n our expectations
velopment. We now know that, using this patch, we can transport insulin across the skin and into the blood.

The next step in our research is to find out more information about the mechanisms underpinning this phe-
nomenon. This will help us to understand how we can control the dose of insulin that is delivered to the blood
more precisely and examine how this technique can be improved to control blood glucose levels over a longer
ti me period. o

There are currently over 2.6 million people in the UK with diabetes, and an estimated 171 million sufferers
worldwide. Since insulin therapy was introduced, the most common method of administration has been injec-
tion. However, there are consistent reports of patients failing to take their injections, leading to a misman-
agement of their disease and potentially dangerous medical complications. This has led to a search for alter-
native methods of insulin delivery, including oral delivery and delivery across the skin.

This research was presented as a poster at the Society for Endocrinology BES 2010 conference in

Brittan (15 - 18 March 2010)

ar
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Foto: Dr Mark Tufts & Prof Cephas Musabayane
University of KwazZulu -Natal, Discipline of Human Physiology, Durban, South Africa.

Our President Prof Myburgh 9 Invited Speaker

Prof Kathy Myburgh - was recently the only foreign invited speaker at a prestigious Seminar Series in celebra-
tion of Prof Cooke's "Life in Motors". Prof Cooke s retiring from University of California San Francisco De-
partment of Biochemistry, Macromolecular Structure Group. He devoted most of his scientific life to under-
standing all aspects of myosin structure and function: he played a large role in interpreting the functionally
important aspects that came from the details of the first crystal structure of the myosin head. It took over

10 years to crystalise myosin and a lifetime to understand its detailed functions - the ATPase site, to the
head action, the role of the light chains, the binding sites and changes in the shape of the head and neck

through the cross -bridge cycle. He was the first to apply the principles of negative feedback of enzymatics to
understand muscle fatigue. He was also the first to identify a 'super -relaxed' state - a hypothesis that he
started to test for the first time when Prof Myburgh held a Cardiovascular Research Institute  (CVRI) post-
doctoral fellowship in his laboratory. It has taken 15 years to gain sufficient evidence to convince the 'muscle
myosin world' to publish a follow -up paper by the most recent post -doc in PNAS (Jan 2010) . Perhaps a once
obscure paper 2, will now be read more frequently!

1. Stewart MA, Franks-Skiba K, Chen S, Cooke R Myosin ATP turnover rate is a mechanism involved in ther-
mogenesis in resting skeletal muscle fibers.  Proc Nat!/ Acad Sci U S A. 2010; 107(1): 430 3435.

2. Myburgh KH , Franks-Skiba K, Cooke R Nucleotide turnover rate measured in fully relaxed rabbit skeletal
muscle myofibrils. J Gen Physiol. 1995; 106(5):957 -73.
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