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Discovering pieces of the puzzle

Each year we witness the dramatic process of antler regeneration. The antler can increase in
length at up to 2 cm a day and some deer farmers may even suggest that on a good day you can

actually see it growing.

By Jimmy Suttie, Dawn Clark and Stephen Haines of AgResearch Invermay

The growth occurs from the tip of the
antler which, when examined microscopi-
cally, is a series of highly organised tissue
types. Certain cells within the region at
the tip known as the mesenchyme divide
at a tremendous rate to give rise to the new
antler.

We know only a little about what con-
trols this complex growth process.

A better understanding may not only al-
low us to control such factors as antler size
and branching, but will give real insights into
the mechanisms behind the medicinal appli-
cations of velvet. It may even allow the de-
velopment of new therapies based on extracts
of velvet.

We can glean information that is appli-
cable to antler growth from other areas of
scientific research.

In particular there is now a large body
of information relating to the growth of can-
cer. Cancer shares the rapid growth rate of
antler but without the programmed order
observed in the antler.

Another model, which is of real inter-
est, is the rapid growth seen during foetal
and placental development. Tissues under-
going wound repair also combine the at-
tributes of rapid and controlled growth.

Clues as to which substances might con-
trol antler growth have already come from
examining what is known about the fast
growth seen in these systems.

Research at Invermay has used modern
molecular biology techniques to identify

substances contained in antler known as
growth factors and which direct different
aspects of antler growth.

These growth factors are extremely po-
tent in very low doses and, when found in
certain combinations, could explain some of
the growth attributes displayed by antler.

One example of these discoveries is the
recent finding of a nerve-stimulating factor
in antler.

This small protein has been shown to be
involved in both the growth and survival of
nerves in other systems and its localisation
and level of expression in antler suggest it may
also play an important role in the antler.

Understanding nerve growth in antler may
well provide very useful information on how
nerves re-grow after damage as well as how to
maintain healthy nerves in other tissues.

Like nerves, the blood vessels within the
antler also grow at a tremendous rate.

One substance we have found in the ant-
ler is an angiogenic growth factor and, based
on its known activity in other tissues, this is
likely to contribute to the process of blood
vessel growth.

In human health, both too much and too
little blood vessel growth can result in seri-
ous disease conditions. We are interested in
what the antler can teach us about how this
process is regulated.

Other factors we have found include
bFGF (basic Fibroblast Growth Factor). This
has been identified around the hair follicles
and may be important for their growth. IGF-

Velvet antler — on a good day you can
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I and IGF-I1 (Insulin-like Growth Factors I
and 1I) are also present in significant con-
centrations in the antler and are likely to be
involved in its general growth rate. Mem-
bers of the TGF family (Transforming
Growth Factor) have also been identified and
these factors are known to be involved in
the development of bone tissue.

Knowing that these factors are present
is only the first part to unravelling the puz-
zle. The real objective is to understand their
precise role in antler growth and how an in-
crease or decrease in these growth factors
will affect the final shape and size of antler.

There is also much interest in investi-
gating different ways of preserving these
factors after velveting so that they can be
used in new medicinal preparations.

These are some of the exciting challenges
facing the velvet programme at Invermay as
it heads into the new millennium. [ ]

ROTHESAY DEER

e Established 1978 ¢ For all your sire and trophy requirements

This year we have an excellent selection of 2 & 3 year stags from our leading sires

Heathrow Yugo/Wobura 5-year
Orange 249  Yugo 6-year
Yellow 158  Hungarian 6-year
Red 96 Rakaia/Danish ~ 7-year
Red 449 Warnham 51/2-year
Black 46 Hungarian 7-year
Yelfow 277  Marral X 5-year

35 points 450+SC1 260 kg LW
22 points 435 5CI 320 kg LW
25 points 410 5Cl1 270 kg LW
25 points 420 SCI1 280 kg LW
36 points 450+5C1 250 kg LW
28 points 420 SC1 320kg LW
6 kg SAlvelvet 350 kg IW

For further information contact
Donald and Daisy Greig, RD12, Rakaia, Ph 03-302 8777, Fax 03-302 8984
Or contact your local agent




