RIRDC

RURAL INDUSTRIES RESEARCH
& DEVELOPMENT CORPORATION

Deer Antler

Velvet Research in
Australia and Overseas

Based on travel reports from Canadian and
Thailand Deer Conferences

(The Thailand travel report was not available for
this electronic version and is only available in
the print version)

by D Walker, D White, R Roubin

April 2001

RIRDC Publication No 01/30






© 2001 Rural Industries Research and Development Corporation.
All rights reserved.

ISBN 0 642 58252 1
ISSN 1440-6845

Deer Antler — Velvet Research in Australia and Overseas
Publication No. 01/30

The views expressed and the conclusions reached in this publication are those of the author and not
necessarily those of persons consulted. RIRDC shall not be responsible in any way whatsoever to any
person who relies in whole or in part on the contents of this report.

This publication is copyright. However, RIRDC encourages wide dissemination of its research, providing

the Corporation is clearly acknowledged. For any other enquiries concerning reproduction, contact the
Publications Manager on phone 02 6272 3186.

Researcher Contact Details

David Walker Dennis White

Managing Director ADP Pharmaceuticals Pty Ltd
Australian Deer Horn & Co-Products Pty Ltd 144 GormanRoad

Tarwin Road GOULBURN NSW 2580

INVERLOCH VIC 3996
Phone: 02 4821 4386

Phone: 035674 5520 Fax: 02 4821 6296
Fax: 03 5674 5577 Email: adp@goulburn.net.au
Email: dhwalker@tpgi.com.au Web: web4biz.com/younglife

RIRDC Contact Details

Rural Industries Research and Development Corporation
Level 1, AMA House

42 Macquarie Street

BARTON ACT 2600

PO Box 4776

KINGSTON ACT 2604

Phone: 026272 4539

Fax: 02 6272 5877

Email: rirdc@rirdc.gov.au.
Website:http://www.rirdc.gov.au

Published in April 2001
Printed on environmentally friendly paper by Canprint



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 Clinica 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
potentia.

Besides the traditiona uses, deer antler is aready used as an additive for many commercia foods.

Animal welfare papers clearly demonstrated why electronic analgesiais not considered a suitable
aternative to chemica analgesiafor 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 smply 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/I ndex.htm
purchases at www.rirdc.gov.au/eshop

Peter Core
Managing Director
Rural Industries Research and Development Corporation
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PART ONE

The First International Symposium
on Antler Science and Product Technology

9-12 April 2000
Banff, Canada

Travel Report
(by David Walker, Australian Deer Horn & Co-Products)

Travel Report
(by Dennis White & Rebecca Roubin, ADP Pharmaceuticals)
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A TRAVEL REPORT PRESENTED TO

Rural Industries Research & Development Corporation

THE 1°" INTERNATIONAL SYMPOSIUM ON ANTLER
SCIENCE AND PRODUCT TECHNOLOGY

9" to 12" April 2000

BANFF CENTRE, BANFF, CANADA.

By David H Walker
Managing Director
Australian Deer Horn & Co Products Pty Ltd



[tinerary Outline

Airflight to Los Angeles then to Vancouver.
Rail from Vancouver to Jasper.
Coach from Jasper to Banff.

Attended Symposium from 9" to 12" April, 2000.

Coach from Banff to Jasper.

Rail from Jasper to Toronto.

Airflight to Los Angeles viaDallas & Las Vegas.
Los Angeles to Melbourne.

Summary

David Walker travelled to Banff, Canada, April 9" to 12™ 2000 to attend the ASPT Symposium
expecting to enjoy, learn and network with other deer industry people. That aone 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
vitaly interested with fascinating details of the latest results of research conducted internationaly,
which can be used to promote the industries products.

Vauable international contacts for ADH & CP and the industry have been established and will be
kept dive by both email and telephone.

Recommendationsto 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 pagesin the future depending on changes to harvesting standards from
time to time.

It isthe 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 1™ 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.



To network with actua and potential deer horn buyersin those countries using our Australian
products.

To evauate different methods of antler remova 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.

Findingsfrom this Symposium

Many producersin USA and Canada value add their deer horn into capsules and market the
capsules as afood supplement into their own domestic market with approva 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-
gimulating; 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
Audtralian 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 Zedland velvet but not heard
that Australian product was ‘ clean and green’, i.e. identifiable by colour tags to indicate
chemical or non-chemica harvesting.

Benefitsto the Australian Deer Industry

Prior to the ASPT in Banff, | met with Mr Ron Murpy, Manager of the Elk Products Board of
USA.

The Elk Products Board operates along similar linesto Australian Deer Horn & Co Products
(ADH & CP) in Australiawhereby 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 | attended and spoke at a meeting with Canadian Elk growersin Cagary,
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 salling 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.

| believe that Australia should help the North America deer farmers wherever possible in order to
strengthen the market. 1f Asian buyers are able to procure supplies of frozen deer horn in North
America, below the New Zealand and Austraian prices (which appears to be the case), then there
is apotentia to destabilize the world prices of raw product.

If the marketing of capsules, as a hedth food, is driven correctly there would not be sufficient
green velvet produced in North Americato supply that market.



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 ddlivered to the delegates
at the symposium. Of particuar interest was antler removal techniques and the medicinal uses
and efficacy of velvet products.



Antler Removal

PR Wilson', D JMdlor?, K J Stafford', & J C Haigh®
! College of Science, Massey University, Palmerston North, New Zealand and® Western College
of veterinary Medicine, Saskatoon, Canada.

Removal of antler from live deer has been atraditional practice in some Asian cultures for
centuries. In the west however, velvet antler removal is anew 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, ethica and legd issues which have significant commercial
implications to all sectors of deer industries, internationaly.

L R Matthews', & JM Suttie®.
! AgResear ch. Ruakura Agricultural Centre, Hamilton, New Zealand and >AgResearch, Invermay
Agricultural centre, Mosgeil, New Zealand.

Thereis a need, on animal welfare grounds, to provide sufficient analgesiafor velvet antler
removal. Market trends towards natural production systems have lead to research to develop
aternative remova methods without the use of chemica 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 commercia 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 anagesiainduced by EA was
highly variable between animals and was not improved by the modifications. In no instance was
complete analgesiainduced. The current technology does not provide sufficient levels of
analgesiato be considered as a suitable alternative to chemical analgesia for velvet removal.
Compression analgesia using specidly designed rubber rings is effective in inducing analgesia for
velvet removal in spikers. A technique for velvet removal in adult (branched) antlersis 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 animasin chute systemsis
not desirable, and dternative methods of harvesting, that involve the minimum amount of
handling, combined with the maximum anagesia and overal 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 antler, stressorsin 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 stagsin 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 levelsin collected swabs. These measurements
demonstrated that animals with a comparatively high cortisol or stress level aso displayed
approximately a 5% lower antler area or yield with same herd or contemporary animals. These
results suggest that the further research and devel opment of harvesting methods designed to
reduce stress in elk during harvesting would be beneficial both in terms of anima welfare and
€CONomics.



Medicinal Uses & Efficacy

HH Sunwoo & JS 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 isbiologically 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 pharmacologica 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 chemica components consisting of sugars, fatty acids, amino acids, and
nucleotides as essential molecules, which become macromol ecules 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 aso
biomedical and nutraceutical uses of antlers. Therefore, understanding chemica and molecular
characteristics of antlersis crucialy important to elucidate the clinical and medicina efficacies of
antlers, which have been claimed by oriental medicine for many years.

G R Mundy & SE 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 endochondra 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 appositiona 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 antler tissue and developed a cDNA
expression library from these cdlls. 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 loca 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 insghts into norma physiological bone remodelling and fracture repair, sinceit is
likely that these factors are expressed in less abundant amounts in human bone tissue and similar
control mechanisms are likely relevant.

| Ongaro.
Department of Oral Biology, University of Alberta, Edmonton, Canada.

The objective of this study was to investigate the micro-structura properties of ek 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.

CJBaok & 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
treatmentsin animals. Dogs ranging in size from 2 kg to 70 kg were selected based on their



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 dsease 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 aso 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 accel erated 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.

Oesteoporosisis amagjor 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. Osteoporosisisincreasing markedly in prevalence in Asia, and
estimates are that it will be more common there than elsawhere 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 substantialy 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 insghts into these mechanisms. Antler growth represents
an extreme example of bone formation, possibly the most rapid in the anima kingdom. During
antler growth, antler cells express awide 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 norma 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 aternative 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 systematicaly.
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 Nationa 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 ora administrations of ethanol extracts from antlersto 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
oraly 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.



JSSm& HH Sunwoo.
Department of Agricultural, food and Nutritional Science, University of Alberta, Canada.

Antlers have been used for medicinal purposesin the Orient for many centuries but with the
continuing growth of the antler industry, producers heavily depend on the devel opment and
diversfication 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 devel oped 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 glycosaminoglycanrich antler (GAGRA) product
from fresh velvet antlers has been developed and now is available for a commercia exploitation.

Dr J S Sim referred to the fact that we are in the 4" 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,
dices, powder, extracts, tincture, ointment, e.g.. yoghurt, wine, lollies, icecream, pet food etc.



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 :

Antler Biology.

Antler Chemistry.

Antler Harvest and Quality.

Antler Clinica/Medica Efficacy.
Antler Nutraceuticals and Marketing.
Short Communications.

Panel Discussion and Summary.

Nogr~rwWNE

A copy of the Symposium proceedings has been ordered for use by the Austrdian industry.
For further up to date information please contact:

Dr Jeong S Sm, Professor

ASPT Symposium Chair

Department of AFNS,

University of Alberta,

Edmonton, AB, Canada T6G 2P5

Tel: 780/492-7687

Fax: 780/492-9130

Email: jsm@afns.uaberta.ca or jsm@vevetantler.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
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REPORT ON Sub-Program 2.4 Deer

1ST INTERNATIONAL SYMPOSIUM ON
ANTLER SCIENCE & PRODUCT TECHNOLOGY
UNIVERSITY OF ALBERTA CANADA
8-12 April 2000

One of the most successful and informative International deer conferences held to date with
over 260 detegates attending from Canada, USA, NZ, Norway, Korea, Nigeria, Czech
Republic, Russia, Australia, Germany, Japan, Greenland, Nepal, Morocco.

Attendance representation: Researchers 40%; Deer Farmers 50%; Processors 10%.
compared to speaker representation of 98% researchers which was an tmbalance not to have
given a total overview of the world's velvet industry.

The Symposium attracted 43 commercial sponsors from 5 countries and approx. 20
commercial stands displaying products and services.

Session | covered Antler Biology and Growth Factors, what regulates antier growth and
development and its potential use in bone repair. A most informative representation was
made by Dr. I.S. Price from the Bone and Mineral Centre in the UK, one of the many
non-deer industry researchers atiending.

Session [ covered Antler removal and 1 will leave it Mr. D.H. Walker to summarise. In this
session Dr. $.J. Kang from the Food and Drug Administration of Korea stated that Australian
velvet rated No.1 in the world for quality followed by New Zealand No.2 and Canada No.3.

Session I covered Antler Chemistry and Bioactives and its use in medicines, nutraceuticals
and functional foods. This session clearly indicated the lack of clinical evidence to back the
presentations being given by most researchers and some of these researchers were brought to
task in question time to substantiate their hypotheses of activity of certain antler extracts and
processing methods.

It was clearly demonstrated that medical science will not accept research "findings” which
cannot be substantiated. The same can be said for substantiating processing methods.
Samples should be randomised from several hundred antlers and from a specific region of
each antler. To present evidence of one antler only without giving any evidence that ali
samples were of the same grade and number of days of growth and similar diet is
unacceptable science. Both New Zealand and Canadian researchers were taken to task over
inconclusive and unsubstantiated findings being presented.

1]



ADP Pharmaceuticals Pty. Ltd.

ACM 003 619 734
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J. Suttie from NZ presented results of analyses of NZ processed antler. His results were
staggering as he demonstrated that one third of antler processed in NZ shows no biological
activity, another one third showed low active.

These results compared to Australian results which demonstrated high levels of activity in all
models tested. These results demonstrate that processing skills in Australia are far superior
to that of NZ processors.

Australian researcher Prof. P. Ghosh and R. Reubens clearly indicated a sound scientific
approach backed by scientific evidence of cffectiveness.

The session on Antler Clinical and Medical Efficacy was also most informative but again
researchers were brought to task for failing to establish credible scientific backing for clinical
trials without an analysis of product to be administered. There were no animal models to
support claims, no toxicology. Once again Australian researchers shone out in their
approach to setting up clinical trials at Sir Charles Gardner Hospital, Perth.

Also in this session Prof. P. Ghosh from Australia presented an outline of the joint research
project with the University of Sydney and ADP Pharmaceuticals Pty Ltd describing a novel
gene detected in deer antler cartilage. 1t is proposed that this novel gene can be transvected
with human chondrocytes then transplanted back into human defective cartilage to promote
and enhance the matrix regeneration and repair. The ramification of this finding may take the
deer industry some time to absorb.

Another speaker in this session, Dr. G. Mundy, University of Texas and a leading bone
researcher, described other speakers as not all talking about the same product because of
such varied results and speculative rescarch findings. His work with deer antler carlilage has
been in treating osteoporosis and calcium deficiency in menopausal women but to date his
findings were inconclusive. However he has undertaken to test products processed by ADP
in Austraha.

The following session on Antler Neutraceuticals lost its way when one speaker strapped on a
set of toy antlers and could not afterwards be taken seriousiy.

Tt would be difficult to establish deer antler as a functional food when Australian researchers
have clearly demonstrated activity in animal models at 5.0mg/kg of body weight. This
correlates to 350mg. for 70kg. body weight for a human with arthritis. It would be difficult
to add this small dosage to a food substance without overdosing or underdosing the human
patient.
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Summary:

We stilt hold the opinion that deer antler cartilage is a complex tissue and a therapeutic
substance with enormous medical application in the future.

The Symposium also established Australian privately funded antler cartilage researchers to
be world leaders in the medical application of antler and gene technology.

Further research findings will be presented to the 5th World congress of the Osteoarthritis
Research Society International to be held in Barcelona, Spain in October 2000.

Also, the first results of human double-blind clinical trials using "Cervusen®", a deer antler
cartilage preparation treating Osteoarthritis, will be presented at the 8th World Congress on
Clinical Nutrition in Thailand, 17-20 December 2000.

Dennis W. While
Rebecca Reubens
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PART TWO

Eighth World Congress
on Clinical Nutrition

17-20 December 2000
Thailand

Travel Report (byv Dennis White, ADP Pharmaceuticals) 15

Abstract of Rescarch Paper Presented at Conference:

Rationale for the Use of Antler Cartilage Products and Genes Obtained
from their Cells to Treat Arthritis and Repair Cartilage Defects Following
Joint Injury (by Peter Ghosh, Rebecca Roubin and Margaret Smith) 17

QOrder Form for book ‘Antler Science and Product Technology’
(includes the full research paper mentioned above) 20
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I. OBJECTIVES

This was an oppormunity to present the warld's first clinical data on the treatment of a
specific human disease using deer antler cartilage (DAC) taken orally.

2. BACKGROUND

The clinical properties of DAC have been the subject of privately funded research at the
Institute of Bone & Joint Research Laboratories, (University of Sydney) attached to the Royal
North Shore Hospital of Sydney for the past eight years.

Results of this research prompted the conduct of double-blind clinical trials on patients

suffering from osteo-arthritis. This was carvied out at the Goetcher Rescarch Unit, Sir
Charles Gardner Hospital, Perth.

3. RESEARCH

See attached.

4. OUTCOMES

A total of four papers were presented on DAC research from Canada, USA, New Zealand and
Australia,

The clinical research from Australia presented by Rheumato logist Dr. J. Eddetman of the
Goetcher Research Unit based at Sir Charles Gardner Hospital, Perth, attracted great interest
since there are very few natural products which have reached this stage of clinical efficacy.

5. PUBLICATIONS

A full draft of the presentation has been accepted for publication by APLAR. 2 leading world
joumnal of Rheumatology. This will be published by May 2001.

Additionally a revised version will be published by the University of Alberta, Canada.

6. ACKNOWLEDGEMENTS

Travel costs to this Conference by Dr. I. Eddelman were jointly funded by RIRDC and ADP
Pharmaceuticals Pty Lid.



Rationale for the Use of Antler Cartilage Products and Genes

Obtained from their Cells to Treat Arthritis and
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Rationale for the use of antler cartilage products and genes obtained from their

cells to treat arthritis and repair cartilage defects following joint injury

Ghosh, P., Roubin, R. and Smith, M. M.
Institute of Bone and Joint Research, University of Sydney (Department of Surgery) at the

Royal North Shore Hospital, St. Leonards, NSW, 2065, Australia

ABSTRACT:

This study was undertaken to evaluate the anti-arthritic and anti-inflammatory activities of
deer antler cartilage (DAC) using a modified adjuvant-induced arthritis (AIA) model in the
rat. DAC was also extracted to isolate messenger RNA (mRNA) to determine if it was

different to mRNA for human type II collagen.

Arthritis and air pouch inflammation in Wistar rats was initiated by subdermal injection of

the arthritogen Mycobacterium tuberculosis (Mtb) into the tailbase on day 0 followed by a
{

second Mitb injection on day 10 into preformed saline-filled dorsal air-pouches. DAC was

administered orally by gastric lavage at doses of 0 (n= 25), 0.05 (n = 10), 0.2 (n = 10),

1.0 (n = 10) or 5.0mg/kg (n = 10) five times per week to groups of rats over the entire study



period. Animals were sacrificed on day 17 and pouch fluid volume, total and differential
white cell numbers, nitrite ion (the metabolite of nitric oxide (NO) radical}, hyaluronan and
prostaglandin E, (PGE,) content determined. The knee joints from these animals were also

examined histologically.

The results of this study showed that DAC at doses between 2 - 5mg/kg significantly reduced
tail and paw swelling relative to non-drug-treated controls. Pouch-fluid PGE,, NO and
hyaluronan levels were also :gduced but total fluid volume and white cell numbers were
unchanged. Loss of proteoglycaﬁé, cartilage fibrillation and subchondral bone changes in
joints of DAC-treated animals were dec'reased relative to controls as determined
histologically. Using a human type II collagen riboprobe and I;Ié;'therﬁ blot analysis DAC
were shown to express normal type I collagen mRNA together with a novel-related gene

product of 7.0kb.

El

I
Keywords:~ Deer, Antler, Cartilage, Arthritis, Models, Type II collagen,

Glycosaminoglycan, Genes
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Antler Science and Product Technology
ISBN#1-806110-14-2
Edited by Drs. JS Sim, FHI{ Sunwoo, RJ Hudson and BT Jeon, University of diberta, Canada

Readership: Antler Producers, Scientists, Human Nutritionists, Oriental Medicine Researchers, both in
academic research and 1n industry.

This book will serve as a key reference not only for antler researchers and the antler industry, but also more
broadly for rescarchers in related disciplines including agriculture, nutrition, medicine, pharmacology and
bictechnology. This book would be the first of its kind, a comprehensive reference source exclusively on Antler
Science and Product Technology, dealing with five subject matters as follows:

¢ Antler Biology: How and why does antler grow so fast

¢  Antler Chemistry: Chemistry and pharmacology

s Medicinal Efficacy of Antler: Climcal evidenee and potential

» Antler Removal Technology: How to harvest for the best quality antler

¢ Antler Nulraceuticals and marketing: Market trends, Opportunity for antler products
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ASPT Book Pre-Order Form

Note: All fees quoted are in US dolfars.
Please Use Block Capitals

L Yes, | would like to order copies of ASPT Book.US$150.00 x copies = §
Postage and packing —For prepaid orders elsewhere, please add$7.00 for 1" book $2.50 for each additional ordered
(up to 5). For orders not pre-paid, postage and packing will be charged according to the weight of the book.
Total (Book + Shipping cost) $
if purchase within Canada Add 7% GST §
Total with GST §
O | enclose payment of §

O Please send me a proforma invoice
3 Please charge against my credit card, my number is

Expiry Date dVisa O Mastercard (please fick relevant box)

Name on credit card:

U Cheque or Money Order enclosed: §

Name: Company / Institute:

Address:

City Province Country Postal Code
Tel: Fax: Email:

Fee payment for pre-order {can be made by either a money order, cheque, or credit card for orderers from Canada
and USA. All other orderers must send either a money order, or credit card in US ecurrency. Money orders and
cheques should be made payable to the ASPT Center. If you wish to order by phone or require additional information,
please contact Ms. Sandy Doerr.
The order form and payment must be sent to: Ms. Sandy Doerr, Secretary

Dept of Agricultural, Food and Nutritional Science,

University of Alberta, Edmonton, Alberta, Canada T6G 2P5

Tel: 780 492-95635; Fax: 780 492-4265

Email; aspthook@velvetantler.com
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ANTLER SCIENCE AND
PRODUCT TECHNOLOGY

Antlers have been used as
nutraccuticals for many centuries in
both Asia and Europe but the
scientific basis of this practice has
been explored only recently.

The modern deer industry has
grown to several million deer
worldwide largely in response to
opportunities created by a
broadening of the traditicnal antler
market.

To establish the status of world
research and foster collaboration, an
international conference held in
Banff, Alberta in April 2000. The aim
was to bring together East and West,
producer and consuimer, and
scientist and practitioner.

Selected conference papers by
scientists, clinicians, processors,
marketers and producers were
reviewed and edited for this
comprehensive coverage of the
world antler industry, antler biology
and biochemistry, and clinical uses.

Contents

Part I Antler Biology

Growth and development of antlers,
endocrinology and histology,
molecular mechanisms

Part IT Antler Chemistry
Potentials of antler chemicals and
bioactives, gene expression

Part III Antler Clinical Studies
Health benefits of velvet antler in
osteoarthritis, osteoporosis,
immunostimulation, anti-stress
properties.

Part IV Antler Nutraceuticals
Antler products and processing
technotogy for the emerging
functional food market, quality
standards

Part V Antler Production
World deer industry, feeding
systems, international welfare,
ethical and legal issues, new
technologies for antler removal,
training programs

Published by the Antler Science
and Product Technology Centre,
University of Alberta,
Edmoenton Canada T6G 2I°5

htip:// www.velvetantler.org
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