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Foreword 
 
 
The First International Symposium on Antler Science and Product Technology was held in 
Canada between 9 and 12 April 2000. The Eighth World Congress on Clinical Nutrition was held 
in Thailand between 17 and 20 December 2000. 
 
The Corporation supported two representatives from Australia to the Antler Science Symposium 
and one representative to the Clinical Nutrition Congress and their reports are enclosed. 
 
The Antler Science Symposium provided participants with detailed information sessions 
including: Antler Biology and Growth Factors, Antler Removal, and Antler Chemistry and 
Bioactives. 
 
The Symposium clearly showed the significant research on deer antler that continues to be 
undertaken around the world, including Australia, and provided strong support to the growing 
acceptance that deer antler cartilage is a substance with significant future medical application 
potential. 
 
Besides the traditional uses, deer antler is already used as an additive for many commercial foods. 
 
Animal welfare papers clearly demonstrated why electronic analgesia is not considered a suitable 
alternative to chemical analgesia for velvet removal. 
 
Australian research presented at the Clinical Nutrition Congress in Thailand demonstrated that 
during the research, patients consuming velvet antler capsules showed no side effects to the velvet 
antler but did provide symptomatic relief in Osteoarthritis disease by positive changes within 
affected joints rather than by simply providing analgesia. 
 
This report supports the investment in programs to encourage the production of quality assured 
Australian velvet antler supported by RIRDC and suggests long term opportunities to improve 
grower returns from the production of quality assured velvet antler. 
   
This report, a new addition to RIRDCs diverse range of over 600 research publications, forms part 
of our Deer R&D program. It is funded jointly by the industry and the Federal Government. 
 
Most of our publications are available for viewing, downloading or purchasing online 
through our website: 
• downloads at www.rirdc.gov.au/reports/Index.htm  
• purchases at www.rirdc.gov.au/eshop 
 
 
Peter Core  
Managing Director 
Rural Industries Research and Development Corporation 
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Itinerary Outline 
 
 
 Airflight to Los Angeles then to Vancouver. 
 Rail from Vancouver to Jasper. 
 Coach from Jasper to Banff. 
  
 Attended Symposium from 9th to 12th April, 2000. 
 
 Coach from Banff to Jasper. 
 Rail from Jasper to Toronto. 
 Airflight to Los Angeles via Dallas & Las Vegas. 
 Los Angeles to Melbourne. 
 
 

 
Summary 
 
David Walker travelled to Banff, Canada, April 9th to 12th 2000 to attend the ASPT Symposium 
expecting to enjoy, learn and network with other deer industry people.  That alone would have 
been considered sufficient to justify the expense of attendance but much more was to be the case. 
 
Exceptional speakers covered many topics relating to deer antler useage and kept the audience 
vitally interested with fascinating details of the latest results of research conducted internationally, 
which can be used to promote the industries products. 
 
Valuable international contacts for ADH & CP and the industry have been established and will be 
kept alive by both email and telephone. 
 
 

Recommendations to RIRDC 
 
From discussions with buyers, Australia needs to produce a grading chart / book of both Velvet 
and Co Products specifications. 
 
These grading charts should be on easily cleaned material and contain measurements for weight, 
length and circumference of Velvet and Co Products. The grading book needs to allow for 
additional or subtraction of pages in the future depending on changes to harvesting standards from 
time to time. 
 
It is the intention of ADH & CP to apply for funding to support the production of this grading 
chart / book in the near future. 
 
 
 
Primary Purpose of Travel 
 
♦ To attend the 1st International Symposium on Antler Science and Product Technology 

(ASPT). 

♦ To meet with colleagues from other deer farming countries round the world to exchange 
knowledge. 

♦ To gain the latest information and data from research conducted in countries around the 
world. 
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♦ To network with actual and potential deer horn buyers in those countries using our Australian 
products. 

♦ To evaluate different methods of antler removal without the use of chemicals. 

♦ To learn the latest methods and ways to value add Australian deer horn 

to achieve better returns for our growers. 

 
 

Findings from this Symposium 
 
♦ Many producers in USA and Canada value add their deer horn into capsules and market the 

capsules as a food supplement into their own domestic market with approval of the FDA. 

♦ Many of the speakers verified and expanded on the benefits of using deer antler in extract and 
powder form in both humans and animals, i.e. for repair and replacement of bone 
degeneration, extra stamina particularly in the sporting area and nutraceutical uses: - immuno-
stimulating; anti-fatigue; anti-stress, etc. 

♦ We made useful contacts with the North American deer farmers in that we may be able to 
help lift prices on velvet supplied from the northern hemisphere out of season to our 
Australian production, thus when leading into our velvet season prices should remain firm. 

♦ We spoke to several Korean buyers who had not used Australian product and were interested 
in securing velvet this coming season.  They had known of New Zealand velvet but not heard 
that Australian product was ‘clean and green’, i.e. identifiable by colour tags to indicate 
chemical or non-chemical harvesting. 

 
 
Benefits to the Australian Deer Industry 
 
Prior to the ASPT in Banff, I met with Mr Ron Murpy, Manager of the Elk Products Board of 
USA. 
The Elk Products Board operates along similar lines to Australian Deer Horn & Co Products  
(ADH & CP) in Australia whereby they collect and market frozen Elk Deer Horn for the US 
growers.  The board in my view does not have the strength and participation of the US growers 
that we in Australia have through ADH & CP. 
 
The US produces approximately 40 tonnes of deer velvet annually, with some processed as 
capsules and sold in the health food market throughout the US, with the balance sold either 
processed or frozen into the Korean market. 
 
After the ASPT I attended and spoke at a meeting with Canadian Elk growers in Calgary, 
convened by Mr Pat Downey.  The growers expressed an interest in setting up a pool similar to 
ADH & CP, collecting, grading and marketing their frozen velvet to receive better returns than at 
present selling to private buyers.  Canada produces approximately 80 tonnes annually, and like the 
US, markets capsules domestically in the health food chain, with frozen sales to a processing 
company in Calgary and the balance to private buyers who market into Korea. 
 
I believe that Australia should help the North America deer farmers wherever possible in order to 
strengthen the market.  If Asian buyers are able to procure supplies of frozen deer horn in North 
America, below the New Zealand and Australian prices (which appears to be the case), then there 
is a potential to destabilize the world prices of raw product.  
 
If the marketing of capsules, as a health food, is driven correctly there would not be sufficient 
green velvet produced in North America to supply that market. 
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However, if USA and Canada continue to increase production without this perceived market 
increase demand, then the extra production may put pressure on sales in Asian, mainly Korea for 
New Zealand and Australian product thus causing a downward trend in prices. 
 
The objective of the ASPT Symposium was to provide a forum to exchange knowledge in Antler 
Science and Product Technology.  The symposium attracted over 300 participants from 16 
countries.  Some 32 speakers delivered papers on many aspects of deer antler from humane 
harvesting techniques through to research undertaken on the benefits to animals and humans. 
 
The Symposium brought together seven groups of people: - i.e.  producers, processors, 
researchers, health services, government regulators, marketers and consumers. 
 
For the purpose of this report extracts of some speakers papers have been reproduced as an 
example only to emphasis the interesting and informative presentations delivered to the delegates 
at the symposium.  Of particular interest was antler removal techniques and the medicinal uses 
and efficacy of velvet products. 
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Antler Removal 
 
P R Wilson1,  D J Mellor1, K J Stafford1, & J C Haigh2  

1 College of Science, Massey University, Palmerston North, New Zealand and 2 Western College 
of veterinary Medicine, Saskatoon, Canada. 
 
Removal of antler from live deer has been a traditional practice in some Asian cultures for 
centuries.  In the west however, velvet antler removal is a new form of animal utilization, 
evolving only since commercial deer farming began in the early 1970’s.  Velvet antler removal is 
now practiced in many deer farming countries and states but is prohibited in others.  This 
introduces unique welfare, ethical and legal issues which have significant commercia l 
implications to all sectors of deer industries, internationally. 
 
L R Matthews1, & J M Suttie 2. 
1AgResearch. Ruakura Agricultural Centre, Hamilton, New Zealand and 2AgResearch, Invermay 
Agricultural centre, Mosgeil, New Zealand. 
 
There is a need, on animal welfare grounds, to provide sufficient analgesia for velvet antler 
removal.  Market trends towards natural production systems have lead to research to develop 
alternative removal methods without the use of chemical methods while still providing analgesia.  
These methods fall into two categories, electronic and compression.  Research has taken place on 
each system in New Zealand. 
 
A commercial electronic analgesia (EA) device was tested on 26, 2- and 3-year old red deer stags 
in its standard format and after various modifications.  The level of analgesia induced by EA was 
highly variable between animals and was not improved by the modifications.  In no instance was 
complete analgesia induced.  The current technology does not provide sufficient levels of 
analgesia to be considered as a suitable alternative to chemical analgesia for velvet removal.  
Compression analgesia using specially designed rubber rings is effective in inducing analgesia for 
velvet removal in spikers.  A technique for velvet removal in adult (branched) antlers is being 
developed and is highly promising.  At this time compression techniques are likely to provide cost 
effective ethical solutions for velvet removal without chemicals.  
 
J C Haigh, M Woodbury, J Stookey, A L Schaefer, & P Wilson. 
Western College of Veterinary Medicine, Saskatoon, Canada. 
 
The fact remains that the stress associated with prolonged holding of animals in chute systems is 
not desirable, and alternative methods of harvesting, that involve the minimum amount of 
handling, combined with the maximum analgesia and overall quality are needed. 
 
A L Schaefer, & N J Cook. 
Lacombe Research Station, Agriculture and Agri-Food Canada, Lacombe, Alberta. 
 
The current study puts forth the hypothesis that with respect to velvet antle r, stressors in the pre-
harvest environment, such as capture and handling, can cause significant changes to the animals 
physiology which in turn can affect velvet antler yield and quality.  Recent trials with twenty-
three mature elk or wapiti stags in velvet for example suggest that the degree of stress perceived 
by the animal may affect antler yield.  Salivary cortisol measurements were taken on these 
animals immediately post capture but pre antler removal.  Conventional radio-immuno assay 
procedures were used to measure the cortisol levels in collected swabs.  These measurements 
demonstrated that animals with a comparatively high cortisol or stress level also displayed 
approximately a 5% lower antler area or yield with same herd or contemporary animals.  These 
results suggest that the further research and development of harvesting methods designed to 
reduce stress in elk during harvesting would be beneficial both in terms of animal welfare and 
economics. 
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Medicinal Uses & Efficacy 
 
H H Sunwoo & J S Sim. 
Department of Agricultural, Food and Nutritional Science, University of Alberta, Canada. 
 
Traditional medical reports and clinical observations from the East convincingly show that velvet 
antler is biologically active to cure various diseases.  However, little information is available on 
chemical and biological efficacy of antler products in the West due to the incomplete 
understanding of their uses and pharmacological properties.  To make antler products acceptable 
as nutraceuticals and functional foods in the West, chemical and biological properties of velvet 
antlers have to be clearly determined. 
 
Antlers are made of chemical components consisting of sugars, fatty acids, amino acids, and 
nucleotides as essential molecules, which become macromolecules such as polysaccharides, 
lipids, proteins and nucleic acids, respectively.  For their physico-chemical properties, each of 
these macromolecules is responsible for not only antler growth and development, but also 
biomedical and nutraceutical uses of antlers. Therefore, understanding chemical and molecular 
characteristics of antlers is crucially important to elucidate the clinical and medicinal efficacies of 
antlers, which have been claimed by oriental medicine for many years. 
 
G R Mundy & S E Harris. 
University if Texas Health Science Center, San Antonio, TX USA. 
 
Antler growth is the most rapid and dramatic bone growth known.  Growth occurs by the process 
of endochondral bone formation, with the sequence of events which are seen in growing long 
bones during fracture repair and during the osteoinductive process following subcutaneous 
injection of demineralized bone matrix.  During the process of bone formation in spring, 
osteoblasts and antler tissue lay down bone trabeculae at an enormous rate and bone growth is 
achieved by appositional ossification on preexisting trabeculae.  We used predominantly extracts 
of antler tissue to identify novel growth regulatory peptides, but in addition we used conditioned 
media from cultured cells obtained from the trabeculae of antle r tissue and developed a cDNA 
expression library from these cells.  The cells we obtained grew from trabecular surfaces of 
growing antler bone and have tremendous growth potential.  Since it seemed very likely that the 
growing antler tissue would be a source of local paracrine bone stimulating factors, we used antler 
tissue to identify growth regulatory peptides for bone cells using a checkerboard matrix approach.  
From these antler extracts, we have identifies deer IGF-1 and IGF-2, deer BMP-2 and BMP-4, 
and deer acidic and basic fibroblast growth factors.  However, in addition, we have identified 
novel members of these factors.  Characterization of these growth factors and responsivity in cells 
should provide insights into normal physiological bone remodelling and fracture repair, since it is 
likely that these factors are expressed in less abundant amounts in human bone tissue and similar 
control mechanisms are likely relevant. 
 
I Ongaro. 
Department of Oral Biology, University of Alberta, Edmonton, Canada. 
 
The objective of this study was to investigate the micro-structural properties of elk velvet antler 
(EVA) cartilage and ossifying bone from the perspective of a potential bone grafting material. 
Synthetic materials have no resemblance to natural bone matrix, while EVA matrix has many 
characteristics consistent with human alveolar bone.  Modified EVA matrix may have a potential 
as a bone grafting material. 
 
C J Balok & T Langham. 
Cedar Animal Medical Center, Gallup, New Mexico USA. 
 
A two year ongoing study was conducted to determine the efficacy and safety of velvet antler 
treatments in animals.  Dogs ranging in size from 2 kg to 70 kg were selected based on their 
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presenting signs and case history.  The primary condition treated was chronic arthritis and 
muscular injuries or conditions.  Bone and soft tissue healing was observed.  Other conditions 
treated were poor hair coat and skin conditions, and aged or geriatric pets.  Also studied were 
reproductive impotence in stallion, ringbone and chronic navicular disease in the equine.  More 
than 70% of the cases observed showed a positive response to treatment with velvet antler after 
cessation of other drugs currently in use.  A positive response was one in which the owner noticed 
marked changes in the presenting signs.  Increased vitality, increased appetite, improved attitude 
and decreased pain were the major qualitative changes noted.  Increased healing in severe bone 
fractures, and soft tissue injuries in the equine were also noticed, along with improved 
performance.  From this study on over 150 animals it was concluded that velvet antler greatly 
improved arthritic conditions in the canine and equine patient, and accelerated soft tissue and 
bone healing and improved the reproductive performance in the stallion.  No major side effects or 
toxicities were noted with the dosages used. 
 
G R Mundy. 
University of Texas Health Science Center, San Antonio, TX USA. 
 
Oesteoporosis is a major public health problem, affecting 10 million women in the US and 
possibly three times that number worldwide.  It is estimated that 30 million American women are 
currently at risk for osteoporosis.  Osteoporosis is increasing markedly in prevalence in Asia, and 
estimates are that it will be more common there than elsewhere in the world by the middle of the 
next century.  Current treatments for osteoporosis are based on maintaining bone mass constant 
by inhibiting bone resorption.  However, patients with established osteoporosis have lost more 
than 50% of their bone in critical mass substantially and restore disrupted trabecular bone 
microarchitecture which is common in established osteoporosis. 
 
To develop rational and effective treatments for established osteoporosis, it is necessary to have 
more detailed knowledge of the molecular events that control bone formation.  Antler physiology 
provides a unique possibility of gaining insights into these mechanisms.  Antler growth represents 
an extreme example of  bone formation, possibly the most rapid in the animal kingdom.  During 
antler growth, antler cells express a wide range of growth regulatory peptides that are 
incorporated into the antler bone matrix.  We have extracted antler tissue in a search for such 
peptides and identified a number of growth factor families that are present in normal human and 
bovine bone, including bone morphogenetic proteins (BMPs) and fibroblast growth factors 
(FGFs).  Members of these families have powerful anabolic effects on bone.  FGFs stimulate bone 
formation systematically, restore trabecular bone microarchitecture, and enhance fracture repair.  
BMPs have powerful local effects on bone formation, but are not satisfactory as systemic 
therapeutic agents because of their pharmacokinetics.  However, in an alternative approach to 
identifying an anabolic agent for osteoporosis, we have characterized the BMP2 gene promoter in 
deer, murine and human tissue, and have used it as a screening tool to identify small compounds 
that enhance BMP2 transription by bone cells and subsequent bone formation systematically.  
Such compounds have been identified that stimulate bone formation in vivo in rodent models of 
osteoporosis.  It is hoped that approaches such as this may provide the long sought after anabolic 
agent for the treatment of patients with established osteoporosis. 
 
K H Shin. 
Natural Products Research Institute, Seoul National University, Seoul 110-460, Korea. 
 
Dr K H Shin of the Seoul National University, Korea, evaluated immuno-stimulating, anti-fatigue, 
anti-stress and anti-thrombotic effects, of both water and ethanol extracts of antlers from red deer 
bred in New Zealand.  Daily oral administrations of ethanol extracts from antlers to mice 
significantly enhanced carbon clearance response in a dose dependent manner, which indicates 
activation of the immune system.  Both water and ethanol extracts of antlers, when administered 
orally for 5 consecutive days in mice, caused a marked prolongation of forced swimming 
performance in a dose dependent manner which reflects the anti-fatigue activity of antlers. 
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 J S Sim & H H Sunwoo. 
Department of Agricultural, food and Nutritional Science, University of Alberta, Canada. 
 
Antlers have been used for medicinal purposes in the Orient for many centuries but with the 
continuing growth of the antler industry, producers heavily depend on the development and 
diversification of antler products as both functional foods and pharmaceutical agents. 
 
If biologically active ingredients in antlers are identified, characterized, extracted and mass-
produced, antlers could be a useful component of new food products, which could modulate 
physiology of our body and protect us against disease.  Our research has characterized the 
chemical composition and physical properties of velvet antlers, and developed procedures for 
extracting and purifying glycosaminoglycan-rich fractions consisting of chondroitin sulphate as a 
major glycosaminoglycan. And keratan sulfate, dermatan sulfate, heparan sulfate and hyaluronic 
acid as minor components. Further characterization of glycosaminoglycan-rich antler (GAGRA) 
showed potent growth-promoting effects both in vivo and in vitro.  Feeding GAGRA to growing 
rats stimulates bone development by increasing femur length, thickness and ash contents.  A 
simple and economical procedure to extract glycosaminoglycan-rich antler (GAGRA) product 
from fresh velvet antlers has been developed and now is available for a commercial exploitation. 
 
 
Dr J S Sim referred to the fact that we are in the 4th Agricultural Revolution; Domestication – 
Mechanical – Chemical -  Bioinformatic and that we farm the ultimate medicinal animal.  Deer 
antler is now used as an additive in many other foods besides the traditional uses of capsules, 
slices, powder, extracts, tincture, ointment, e.g.. yoghurt, wine, lollies, icecream, pet food etc. 
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Antler Science and Product Technology Book 
 
The whole Symposium proceedings will be published in book form entitled ASPT Book.  This 
valuable resource may then be utilized beyond the participants of the Symposium.  The book will 
contain 6 chapters and summary including : 
 
1. Antler Biology. 
2. Antler Chemistry. 
3. Antler Harvest and Quality. 
4. Antler Clinical/Medical Efficacy. 
5. Antler Nutraceuticals and Marketing. 
6. Short Communications. 
7. Panel Discussion and Summary. 
 
A copy of the Symposium proceedings has been ordered for use by the Australian industry. 
 
For further up to date information please contact: 
 
 Dr Jeong S Sim, Professor 
 ASPT Symposium Chair 
 Department of AFNS, 
 University of Alberta, 

Edmonton, AB, Canada T6G 2P5 
 Tel:  780/492-7687 
 Fax:  780/492-9130 
 Email:  jsim@afns.ualberta.ca or jsim@velvetantler.com 
 Web Address:  http://www.velvetantler.com 
 
 
 Dr Hoon H Sunwoo 
 Dept of AFNS, University of Alberta. 
 Edmonton, AB, Canada T6G 2P5 
 Tel: 780-492-0378 
 Fax:  780-492-9130 
 Email:  hsunwoo@ualberta.ca or sunwoo@velvetantler.com 
 Web Address:  http://www.velvetantler.com 
 


























