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ANZBMS President®s Welcom e

On behalf of the Australia and New Zealand Bone & Mineral Society, it is my great pleasure to invite
you to attend our 24th Annual Scientific Meeting to be held from Sunday, 7 September to Wednesday
10 September, 2014, in Queenstown, New Zealand.

As in previous years, we will endeavour to present you with the latest in clinical and basic bone and
mineral research. The programme committee will be chaired by lan Reid and Jill Cornish, and | am
confident that the 2014 programme will comply with the high standard the ANZBMS membership has
come to appreciate over the past 25 years.

There will be a ODavosstyleO Monday, with scientific sessions in the morning and later afternoon, and
free time for skiing, walking, or meeting with your colleagues from 12 to 4pm. For those who love
skiing, there will a bus transfer to Coronet Peak at 12pm, returning to the Millenium Hotel by 4pm. Ski
passes, clothing and equipment can be hired through the conference organiser (see registration form).

The conference will be held at the Millennium Hotel which offers not only superb conference facilities
but easy access to QueenstownOs restaurants and pubs. As in previous years, we will have an exciting
scientific meeting in a spectacular and inspiring environment.

Markus Seibel, President
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Invited Overseas Speakers

Professor Per Aspenberg,
Linképing University, Sweden

Per Aspenberg is an orthopedic surgeon from Sweden, with an interest in experimental research,
mainly in the fields of bone and tendon healing. He is known for the development of bone chambers, a
kind of in vivo “organ cultures”. He pioneered the study of bisphosphonates in orthopaedics
(concurrently with David Little in Sydney), starting with animal experiments, leading to randomized
clinical trials showing improved fixation of knee replacements. In a recent randomized clinical trial,
dental implant fixation was improved by a bisphosphonate coating. Per became regarded as
somewhat heretic for challenging the paradigm of “particle disease” in prosthetic loosening. He
initiated the first study to show accelerated fracture healing by PTH in humans, and the first study
measuring the mechanics of human tendon healing. He has recently published about the
epidemiology, radiology and histology of atypical femoral fractures. Per Aspenberg is professor of
orthopaedics at Link&ping University. He was born in Sweden and has never lived or worked
elsewhere.

Dr Sarah Dallas
Professor, University of Missouri, Kansas City

Sarah Dallas is a bone cell biologist, originally from England and now based in Kansas City, U.S.A.
Her research interests have included transforming growth factor beta regulation in bone, myeloma-
associated bone disease, bone extracellular matrix and osteocyte biology. More recently she has been
known for her work using live cell imaging approaches to investigate the dynamic properties of bone
cells and the kinetics of bone extracellular matrix assembly. Her work has shown that assembly of
bone ECM proteins is a highly dynamic process that is integrated with cell motility and that cells can
physically stretch and remodel the ECM fibril networks during the assembly process. Her live imaging
of osteocytes as they embed into bone has shown this to be a highly dynamic process in which the
embedding osteocytes appear to gain positioning information through the extension and retraction of
“exploratory dendrites”. Her recent work has revealed that osteocytes shed microvesicle-like structures
that may represent a novel mechanism for intercellular communication in bone.

ANZBMS Council Members 2014

President Markus Seibel
President Elect Emma Duncan
Honorary Secretary Gerald Atkins
Honorary Treasurer Gethin Thomas
Councillors Nicholas Pocock
Nathan Pavlos
Elaine Dennison
Natalie Sims
Past President Matthew Gillespie
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Past & Present Councillors 1990 —2013
Year President President Secretary Treasurer Councillors
Elect

1990 T J Martin M Hooper A Need, R Prince, J Eisman,
(Steering | Reid, K Ibbertson, D Fraser,
Group) P Sambrook, E Seeman
1991-93 T J Martin M Hooper M Hooper J Eisman, A Goulding,
(Inaugural D Perry-Keen, J Wark,
Council) A Need, N Kent
1993-95 J Eisman | Reid N Kent J Wark P Sambrook, A Need,

R Prince, D Perry-Keene,

E Seeman
1995-97 | Reid N Kent J Moseley P Ebeling P Sambrook, A Need,

R Prince, D Perry-Keene
1997-99 N Kent P Ebeling J Moseley P Ebeling R Prince, | Reid, M Hooper,

H Morris, M Forwood
1999-01 P Ebeling M Hooper J Cornish M Forwood J Moseley, H Morris

E Mackie, M Zheng
2001-03 M Hooper E Seeman J Cornish M Forwood R Mason, R Price,

G Nicholson, D Findlay
2003-05 E Seeman J Cornish D Findlay M Forwood R Mason, R Price,

G Nicholson, P Sambrook
2005-07 J Cornish P Sambrook D Findlay R Price G Nicholson, R Mason,

M Gillespie, P Nash
2007-09 P Sambrook R Mason M Gillespie R Price P Nash, T Cundy,

N Fazzalari, M Kotowicz
2009-11 R Mason M Gillespie N Fazzalari R Price P Sambrook, N Sims, M

Seibel, G Thomas, N Gilchrist
2011-13 M Gillespie M Seibel G Aktins G Thomas N Pocock, M Bolland, C

Inderjeeth, N Sims, R Mason

PROGRAM ORGANISING COMMITTEE

Chair: lan Reid

Co-Chair: Jill Cornish
Natalie Sims (VIC)

Dorit Naot (NZ)

Nathan Pavlos (WA)

Tim Cundy (N2)

Mark Forwood (QLD)
Hong Zhou (NSW)
Markus Seibel — ex officio

LOCAL ORGANISING COMMITTEE

Chair: Jill Cornish
Nigel Gilchrist
Elaine Dennison
Karen Callon
Maureen Watson
David Musson

Queenstown — New Zealand 4

ANZBMS Secretariat

Ivone Johnson — Executive Officer

Melissa Dupavillon — Administrative Assistant
Tel: 02 9256 5405

Email: ijohnson@anzbms.org.au

Web:  www.anzbms.org.au

ANZBMS Meeting Manager

Malcolm Blakey

QT Event Management

PO Box 6007, Queenstown, New Zealand
Tel: 0064 21806626

Email: malcolm@qteventmanagement.co.nz
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ANZBMS AWARD WINNERS
ROGER MELICK YOUNG INVESTIGATOR AWARD

1996
1997
1998
1999
2000

2001
2002
2003

2004

2005
2006
2007

2008
2009
2010
2011
2012

2013

Vicky Kartsogiannis
Linda Crofts
Janelle Barry
Liza-Jane Raggatt
Sandra luliano-Burns
Nathan Pavlos
David Good

Kun Zhu

Agatha Labrinidis
Xiaofang Wang
Susan Allison

Kirk Ho Man Yip
James Doecke
Yosuke Kawasaki
Stella Foley

Garry Williams
Jonathan Gooi
Nicola Lee

Irene Zinonos
Chiaming Fan
Farzin Takyar
Audrey Chan

Asiri Wijenayaka

CHRISTOPHER AND MARGIE NORDIN YOUNG
INVESTIGATOR POSTER AWARD

1997

1998
1999
2000
2001
2002
2003

2004
2005
2006
2007
2008
2009
2010
2011
2012

2013

Anne Nelson
Hidenori Murata
Marianne Holzherr
Tanya Uebergang
Josef Kaplan
Rebecca Jackson
Nathan Pavlos
Nicole Walsh
Rouha Granfar
Laura Gregory
Mark Bolland
Mark Bolland
Catherine Wang
Andrew Hattam
Estabelle Ang
Taksum Cheng
Hasnawati Saleh
Ee-Cheng Khor
Kylie Alexander
Shek Man Chim
Alvin Ng
Marie-Luise Wille
Yu Wen Su

Queenstown — New Zealand

CHRISTINE AND T JACK MARTIN RESEARCH

TRAVEL GRANT

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

AMGEN/ANZBMS OUSTANDING ABSTRACT AWARD

2003
2004
2004
2005

2006

2007

2008

2009

2010

2011

2012

2013

Catherine Middleton-Hardie
Vicky Kartsogiannis
Kerrie Sanders
Susan Allison

Mark Forwood

Brya Matthews
Roger Zebaze

Bich Tran

Garry Williams
Julie Quach

Ashika Chhana
Yohann Bala

Rob Will

Amanda Devine
Roger Zebaze
Christine Rodda
Markus Seibel
Julian Quinn
Yosuke Kawasaki
Julie Kuliwaba
Stella Foley

Dana Bliuc
Jonathan Gooi
Colin Dunstan
Richard Prince
Maria Chiu
Natalie Sims

Paul Baldock

lan Parkinson
Hong Zhou
Robert Kalak
Andrew Grey
Vicky Kartsiogiannis
Nguyen Nguyen
Markus Seibel
Emma Walker
Iris Wong

Sarah Brennan
Jasreen Kular
Markus Seibel
Hugh Zhang

lan Reid

Asiri Wijenayaka
Ego Seeman
Rachelle Johnson
Peter Ebeling
Rosana Candiota Nogueira
Simon Junankar
Narelle McGregor
Jinwen Tu
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AMGEN/ANZBMS OUSTANDING ABSTRACT AWARD

2003 -
2004 -
2004 -
2005 -

2006 -

2007 -

2008 -

2009 -

2010 -

2011 -

2012 -

2013 -

Rob Will
Amanda Devine
Roger Zebaze
Christine Rodda
Markus Seibel
Julian Quinn
Yosuke Kawasaki
Julie Kuliwaba
Stella Foley
Dana Bliuc
Jonathan Gooi
Colin Dunstan
Richard Prince
Maria Chiu
Natalie Sims
Paul Baldock
lan Parkinson
Hong Zhou
Robert Kalak
Andrew Grey
Vicky Kartsiogiannis
Nguyen Nguyen
Markus Seibel
Emma Walker
Iris Wong

Sarah Brennan
Jasreen Kular
Markus Seibel
Hugh Zhang

lan Reid

Asiri Wijenayaka
Ego Seeman
Rachelle Johnson
Peter Ebeling

Rosana Candiota Nogueira

Simon Junankar
Narelle McGregor
Jinwen Tu

MSD - ANZBMS CLINICAL RESEARCH

EXCELLENCE AWARD

2012 -
2013 -

Belal Khan
Syndia Lazarus

Queenstown — New Zealand

KAYE IBBERTSON AWARD ON METABOLIC BONE

DISEASE
2005 - Roger Zebaze
2006 - Julie Pasco
2007 - Tania Winzenberg
2008 - Paul Baldock
2009 - Mark Bolland
2010 - Kun Zhu
2011 - Susannah 0OSullivan
2012 - Emma Duncan
2013 - Tara Brennan-Speranza

SOL POSEN RESEARCH AWARD

2006 - Nathan Pavlos
2007 - Aaron McDonald
2008 - Haotian Feng
2009 - Ming-Kang Chang
2010 - Tak Sum Cheng
2011 - Kylie Alexander
2012 - Julie Quach

2013 - Farzin M Takyar

PHILIP SAMBROOK AWARD

2012 -
2013 -

Gustavo Duque
Emma Duncan

ANZBMS INTERNATIONAL TRAVEL AWARD

2013 - Tara Brennan-Speranza
- Ashika Chhana
- Christina Vrahnas

ANZBMS LIFE MEMBERS

Professor Henry Kaye Ibbertson
A/Professor Jane Moseley
Professor B.E.C Nordin

Dr Solomon Posen

Professor Thomas J. Martin

Dr Donald Gutteridge

Clin A/Professor Michael Hooper
Dr Ailsa Goulding
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PROGRAM INFORMATION

Speaker Presentations

It is important that all speakers giving oral
presentations check in with the technicians in the
conference room as early as possible during the
conference so that their presentations can be loaded
and checked. Please report to the technicians even if
you are not using a PowerPoint presentation so that
this can be noted. Microsoft Office PowerPoint will be
used during the sessions.

If you have any questions, or if these arrangements
pose a problem for you, please contact the
registration desk.

Posters
Poster sessions times are below:

Plenary Posters (P1 - P19)
Sunday 7" September 18.30 — 20.00

Poster Session 1 (P20 — P55)
Monday 8" September 15.45 -17.15

Poster Session 2 (P56 — P89)
Tuesday 9th September 12.00 -13.30

All posters must be removed at the end of afternoon
tea on Tuesday 9" of September.

Photography

The use of photo equipment, cameras, audio-taping
devices, and video-taping equipment are strictly
prohibited in all scientific session venues without the
express written permission of the ANZBMS.
Unauthorized use of such equipment may result in
the confiscation of the equipment or the individual
may be asked to leave a scientific oral or poster
session or be prohibited from viewing the poster
displays.

GENERAL INFORMATION

Venue
Plenary sessions from Sunday to Wednesday will be
located in Galaxy Ballroom at the Millennium Hotel.

32 Frankton Road, Queenstown

Registration Desk
The registration desk will be open at the following
times:

Sunday 7 September 12:00 — 20:00
Monday 8 September 07:00 — 20:00
Tuesday 9 September 07:30 - 18:30

Wednesday 10 September  08:00 - 12:30

Name Badges

Each conference delegate will receive a name badge
on registration. The badge will be your official pass
and must be worn to gain entry to all sessions, lunch
and refreshment breaks. If a namebadge for a
partner attending a social function is required, please
ask at the registration desk.

Queenstown — New Zealand

ANZBMS 2014 EXHIBITION

The Trade Exhibition will be located next to the
conference room at the Millennium Hotel. Please visit
the booths during refreshment breaks in recognition
of the generous support this conference has received
from the sponsors.

Booth No Company

4 Amgen

1 Thermo Fisher/Perkin Elmer

2 Medtel

3 Hologic Inc.

5 Internet Café sponsored by Eli Lilly

Hotel Check-Out
Please note that check out time is 10:00. Facilities
are available for the storage of luggage.

SOCIAL EVENTS

Sunday 7 September

Welcome Reception - 18:30 — 20:00

Exhibition Area, Millennium Hotel

Substantial finger food, wine, beer and soft drinks will
be served. One ticket is included in the full
registration fee. Name badges must be worn. Extra
tickets may be purchased from the registration desk.

Monday 8 September

Young Scientists & Students Networking
Function 20:00 - 22:00

Copthorne Hotel

This is an opportunity for students and young
researchers to network and enjoy light refreshments
together.  Tickets are $20 per person and are
available from the registration desk until Sunday
night.

Tuesday 9 September

Conference Dinner

19:00 for 19:30 — 23:00

Galaxy Ballroom, Millennium Hotel

Dinner will be held in the Ballroom at the Millennium
Hotel and will include a three-course dinner, drinks
and entertainment by Blue Vinyl Lounge. This
function is included in the full registration fee. Extra
tickets are available from the registration desk until
lunchtime on Monday. Admission is by ticket only.
Dress code: Smart casual

Mobile Phones
Please ensure that all mobile phones are switched to
silent mode during scientific sessions.

Refreshments

All refreshments will be served in the exhibition area
at the Millennium Hotel. If you have requested a
special diet please make yourself known to one of
the waiting staff.

7-10 September 2014



Sunday 7 September 2014

12:00

16:45

16:5518:30
16:55
17:30
17:55
18:07
18:19

18:30-20:00

Registration opens
Official Opening of the 24" Annual Scientific Meeting

Session 1
Chairs: Markus Seibel, Jill Cornish

OSTEOCYTE DYNAMICS AND DIFFERENTIATION
Sarah Dallas

LESSONS FROM RARE BONE DISEASES
Rory Clifton -Bligh

OR1- AMGEN-ANZBMS OUTSTANDING ABSTRACT

MACROPHAGES ARE A VIABLE THERAPEUTIC TARGET TO ENHANCE FRACTURE
REPAIR VIA ENDOCHONDRAL CALLUS FORMATION

Allison Pettit

OR2- AMGEN-ANZBMS OUTSTANDING ABSTRACT
ANTIRESORPTIVE THERAPY IS SOMETIMES 'TOO LATE'
Roger Zebaze

OR3DPMSD OUTSTANDING CLINICAL ABSTRACT AWARD

THE RESPONSE OF BONE CELLS TO INFECTION FOLLOWING TOTAL HIP REPLACEMENM
Masakazu Kogawa

Welcome Cocktail Party, Exhibition, and Plenary PostergP1- P18,attended)

Queenstown — New Zealand 8 7-10 September 2014



Monday 8 September 2014

08:00-09:50

08:00

08:12

08:24

08:36

08:48

09:00

09:12

09:24

08:00-09:50

08:00

08:12

Session 2AClinical
Chairs: Nigel Gilchrist, Kerri Sanders

OR4DINTER-GENERATIONAL DIFFERENCE IN PRESENTATION OF PAGETHSEASE IN
PEOPLE WITH SQSTM1 MUTATIONS
Tim Cundy

OR5- CORTICAL POROSITY IN WOMEN OVER 80 YEARS OF AGE
Sandra luliano

OR6- MARKED INTER-LABORATORY VARIATION OF BIOCHEMICAL MARKERS OF
BONE TURNOVER- RESULTS OF A QUALITY ASSESSMENTRIAL ACROSSAUSTRALIA
Aimee Hayes

ORS8- IMPACT OF SUBCHONDRAL BONE PLATE INTEGRITY ON THE HOMEOSTASIS OF
THE UNDERLYING SUBCHONDRAL TRABECULAR BONE IN LATESTAGE
OSTEOARTHRITIS

Guangyi Li

OR9- IS THE BONE RESPONSE TO PHYSICAL ACTIVITRELATED TO SKELETAL
MATURITY? A CROSSSECTIONAL PQCT EXAMINATION OF CHILDREN AND YOUNG
ADULTS AGED 529 YEARS

Timo Rantalainen

OR10- SERIAL FEMORAL NECK BONE MINERAL DENSITY PREDICTS FRACTURE RISK
BETTER THAN BASELINE BONE DENSITY
Hanh Pham

OR11- GOUT IS ASSOCIATED WITH AN EXCESS RISK OF OSTEOPOROTIC FRACTURE
Elaine Dennison

BISPHOSPHONATES TO IMPROVE IMPLANT FIXATION
Per Aspenberg

Session 2B: Biomedical Abstracts
Chairs: Nathan PavlosAshika Chhana

OR13- AMGEN-ANZBMS OUTSTANDING ABSTRACT

TAMOXIFEN-INDUCED DELETION OF THE GLUCOCORTICOID RECEPTOR IN
CHONDROCYTES ENHANCES K/BXN SERUMNDUCED ARTHRITIS IN MICE
Jinwen Tu

OR14- COMPARISON OF THE EFFECT OF CALCILYTICS AND TERIPARATIDE IN
ACTIVATING MUTATIONS OF CALCIUM-SENSING RECEPTOR (CASR) KNOGKN MICE
MODEL OF AUTOSOMAL DOMINANT HYPOCALCEMIA (ADH)

Bingzi Dong

Queenstown — New Zealand 9 7-10 September 2014



08:24

08:36

08:48

09:00

09:12

09:24

09:36

08:30-09:50

09:50-10:10

10:10-11:30

10:10

10:35

Monday 8 September, continued

OR15- DISRUPTION OF GLUCOCORTICOID SIGNALING IN OSTEOBLASTS ATTENUATES
SURGICALLY INDUCED OSTEOARTHRITIS
Zhe JI

OR16- NONCANONICAL WNT5A ENHANCES WNT/BETACATENIN SIGNALING
THROUGH THE URREGULATION OF LRP5/6 DURING OSTEOBLASTOGENESIS

Masanori "#$%&%

OR17- MOLECULAR MECHANISM OF GLUCOCORTICOID (GGJNDUCED AUTOPHAGY IN
OSTEOCYTES
Junjie Gao

OR18- AMGEN-ANZBMS OUTSTANDING ABSTRACT

CENTRAL REGULATION OF BONE MASS BY SNORD116, A NONRANSLATED,
IMPRINTED GENE: POTENTIAL ROLE INSKELETAL ABNORMALITIES IN PRADERWILLI
SYNDROME

Paul Baldock

OR19- THYMOSIN ! , ENHANCES MECHANICAL AND MORPHOLOGICAL PROPERTIES OF
HEALING MURINE FRACTURES
Rhys Brady

OR20- OSTEOBLAST LINEAGE SPECIFIC KNOCKOUT OF CHEMOKINE MCP1 BLOCKS
THE ANABOLIC EFFECT OF PTH ON BONE
Nigel Morrison

OR21- THE ANABOLIC ACTIONS OF CYP27B1 EXPRESSION IN MATURE OSTEOBLASTS
Andrew Turner
Meet the Professor Session

UPDATE ON BONE DENSITOMETRY
Nick Pocock

Morning Tea

Session 3AClinical Plenaries

Chairs: Michael Dray, Graeme Jones

BONE DENSITY TESTING: AN UNDERUTILISED HEALTH EDUCATION TOOL FOR
OSTEOPOROSIS PREVENTION
Tania Winzenberg

IS4DINDIVIDUALISED FRACTURE RISKASSESSMENT: PROGRESS AND CHALLENGES
Tuan Nguyen

Queenstown — New Zealand 10 7-10 September 2014



11:05

11:17

10:10-11:37

10:10

10:35

11:00

11:25

15:4517:15
17:1518:15

17:15

17:35

17:55

18:1519:30

18:15

Queenstown — New Zealand

Monday 8 September continued

OR22- MRI SEQUENCESPECIFIC BONE MARROW LESIONS IN HUMAN KNEE
OSTEOARTHRITIS ARE CHARACTERISED BY DIFFERENT DEGREES OF DEGENERATIVE
CHANGE TO CARTILAGE ANDSUBCHONDRAL BONE

Julia Kuliwaba

OR39- RISK OF FRACTURE IN MEN WITH PROSTATE CANCER ON ANDROGEN
DEPRIVATION THERAPY: A POPULATIONBASED COHORT STUDY IN NEW ZEALAND
Alice Wang

Session 3BOrthopaedics
Chairs: Matthew GillespieJennifer Tickner

TENDON COMPLICATIONS: A CLINICAL PERSPECTIVE
Brendan Coleman

TENDON REGENERATION: FROM BIOREACTOR TO CLINICAL TRIALS
Minghao Zheng

LOAD TRANSFER IN THE PELVIS WITH PERIPROSTHETIC BONE LOSS
Jacob Munro

OR24- EVIDENCE THAT METAL WEAR PARTICLES EXERT A PRGDSTEOCLASTOGENIC
EFFECT VIA OSTEOCYTES
Renee Ormsby

Poster Session {(P20DP55)
Session 4: Tissue Engineering/Regenerative Medicine
Chairs: David MussonHala Zreigat

1S9 - BIOCERAMICS IN THE TISSUE ENGINEERING OF BONE: POTENTIAL AND
CHALLENGES
Colin Dunstan

IS10- RATIONAL USE OF SCAFFOLDS, BIOCHEMICAL AND BIOPHYSICAL FACTORS IN
ACHIEVING BONE REPAIR
Nicole Yu

STEM CELLS
Justin CooperWhite

Roger Melick Young Investigator Award Finalists

Chairs: Natalie Sims, Dorit Naot

OR25- A ROLE FOR *ATPASE V0 DOMAIN SUBUNIT E1 IN BONE HOMEOSTASIS
Hua Ying

11 7-10 September 2014



18:27

18:39

18:51

19:03

19:15

20:00

Monday 8 September continued

OR26- NEUROLOGICAL HETEROTOPIC OSSIFICATION REQUIRES BOTH SPINAL CORD
INJURY AND MACROPHAGEDEPENDENT SOFT TISSUE INFLAMMATION
Irina Kulina

OR27- CHONDROCYTES MEDIATE THE ANTHINFLAMMATORY EFFECTS OF
THERAPEUTIC GLUCOCORTICOIDS IN K/BXNSERUM-INDUCED AUTOIMMUNE
ARTHRITIS

Shihani Stoner

OR29- EFFECTS OF CALCIUM CITRATE, FORTIFIED JUICE AND DAIRY PRODUCTS ON
SERUM CALCIUM IN POSTMENOPAUSAL WOMEN
Sarah Bristow

OR30- EXPLAINING GENDER DIFFERENCE IN FRACTURE RISK: THROLE OF
VOLUMETRIC BONE MINERAL DENSITY
Hanh Pham

OR42- MONOCYTE CHEMOTACTIC PROTEINL (MCP-1) IS A KEY REGULATOR OF
REMODELING ACTIVATION
Gemma Diessel

Young ScientistsO and StudentsO Dinner
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Tuesday 9 September 2014
08:30-10:00 Session 5A: Osteocytes

Chairs: Jack Martin, Julian Quinn

08:30 OSTEOCYTE MICROVESICLES AS A MECHANISM FOR CELCELL COMMUNICATION IN
BONE
Sarah Dallas

08:55 EPHRIN/EPH B INFLUENCES IN OSTEOCYTES
Natalie Sims

09:15 OSTEOCYTES AND BONEREGENERATION
Gerald Atkins

09:35 ORS31- QUANTIFYING THE EXTENT OF THE OSTEOCYTE NETWORK: HOW DO THE
NUMBERS STACK UP?
Pascal Buenal

09:47 OR32- ISOLATION AND CHARACTERISATION OF OSTEOCYTES FROM HUMAN
TRABECULAR BONE
Matthew Prideaux

08:30-10:00 Session 5BClinical
Chairs: Fran Milat, Emma Duncan

08:30 DRUGS FOR FRACTURE HEALING
Per Aspenberg

09:00 CLINICAL CASED1. HYPOPHOSPHATAEMIC OSTEOMALACIA FOLLOWING
INTRAVENOUS IRON INFUSIONS
Lorraine Pereira

09:20 CLINICAL CASED2. USEIT OR LOSE IT
Sonakshi Sharma

09:40 CLINICAL CASE B3. POINT BREAK
Kirtan Ganda

10:00-10:30 Morning Tea

10:30-12:00 Session 6A: ClinicalAbstracts
Chairs: Michael HooperElaine Dennison

10:30 OR33- DENOSUMAB REDUCES HIP CORTICAIPOROSITY IN WOMEN WITH
OSTEOPOROSIS
Roger Zebaze

10:42 ORS34- EFFECTS OF CALCIUM SUPPLEMENTS ON BLOOD PRESSURE AND BLOOD
COAGULATION: A RANDOMISED CONTROLLED TRIAL
Sarah Bristow

10:54 OR35- SECULAR DECLINE IN FRACTURE INCIDENCE IS NOT ASSOCIATEWITH

BETTER POSTFRACTURE OUTCOMES
Dana Bliuc
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Tuesday 9 Septembercontinued

11:06 OR36- VASCULAR CALCIFICATION DOES NOT PROGRESS FOLLOWING KIDNEY
TRANSPLANTATION
Jiunn Wong

11:18 OR37- SOCIAL DISADVANTAGE AND INCIDENT FRACTURES OF THEMAJOR
OSTEOPOROTIC SITES: DATA FROM THE GEELONG OSTEOPOROSIS STUDY FRACTUR
GRID
Kara Holloway

11:30 OR38- AN INTERNATIONAL COMPARISON OF QUALITY OF LIFE UTILITY CHANGES
DURING THE FIRST 4 MONTHS FOLLOWING OSTEOPOROTIC FRACTURE |
AUSTRALIAN ADULTS (AUSICUROS)

Kerrie Sanders

11:42 OR23- AMGEN-ANZBMS OUTSTANDING ABSTRACT
CLOSING THE GAP IN OSTEOPOROSIS MANAGEMENT: IMPLEMENTATION AND
OUTCOME ANALYSIS OF SECONDARY FRACTURE PREVENTION PROGRAMS
Kirtan Ganda

10:30-12:00 Session 6B: Biomedicafbstracts
Chairs Michelle McDonald Ego Seeman

10:30 ORA40- LOSS OF VITAMIN D RECEPTOR IN BREAST CANCER CELLS ENHANCES BONE
METASTASIS IN A MURINE MODEL OF BREAST CANCER
Konstantin Horas

10:42 OR41- DELETION OF FURIN IN OSTEOCLASTS LEADS TO MIGH BONE MASS
PHENOTYPE: A ROLE OF FURIN IN OSTEOCLASTIC BONE RESORPTION
Benjamin Ng

10:54 OR28- PROLONGING OSTEOCYTIC JAK/STAT SIGNALLING BY DELETION OF SOCS3
RESULTS IN A PROFOUND SEXDIVERGENT CHANGE IN TRABECULAR BONE MASS
Natalie Sims

11:06 OR43- ROLE OF MCP1 IN HUMAN OSTEOCLAST FORMATION
Nigel Morrison

11:18 OR44- CHARACTERISATION OF THE OSTEOCLASBPECIFIC VITAMIN D RECEPTOR
KNOCKOUT MICE
Yolandi Starczak

11:30 ORA45- DIET-INDUCED OBESITY INHIBITS BONE ACCRUAL THROUGH ANEUROPEPTIDE
Y-MEDIATED MECHANISM
Natalie Wee

11:42 ORA46- EGFL7 IS EXPRESSED IN BONE MICROENVIRONMENT AND PROMOTES
ANGIOGENESIS VIA ERK, STAT3 AND INTEGRIN SIGNALING CASCADES
Vincent Kuek

12:00-13:30 Lunch, Poster Session 2P56DP89)
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13:30-:15:30

13:30

13:55

14:20

14:40

15:05

15:17

15:30-15:45

15:4517:00

17:00-18:00

Tuesday9 September continued
Session 7: Matrix Biology and Joint Disease

Chairs Allison Pettit, Paul Baldock

DYNAMICS OF ASSEMBLY OF BONE MATRIX
Sarah Dallas

BASIC DCARTILAGE/BONE INTERFACE
David Findlay

ARE CHONDROCYTES THE TARGET CELLS OF GLUCOCORTICOID THERAPY IN
AUTOIMMUNE ARTHRITIS?
Hong Zhou

MECHANISMS OF BONE EROSION IN GOUT: WHAT WE HAVE LEARNED FROM IMAGING
AND LABORATORY STUDIES
Nicola Dalbeth

OR47- ANTI-ANGIOGENIC FACTORS AREESSENTIAL REGULATORS IN CARTILAGE
HOMEOSTASIS AND OSTEOARTHRITIS
Xufang Zhang

OR48- CHANGES OF SUBCHONDRAL BONE AND OSTEOCYTE PHENOTYPE IN A
SURGICALLY INDUCED OSTEOARTHRITIS RAT MODEL

Yin Xiao

Afternoon Tea

ANZBMS AGM

Meet the Professor Sessions
CAREER DEVELOPMENT
Eleanor Mackie, Paul Baldock

MTP1- ADVANCED APPLICATIONS FOR MICRO CT IN BONE AND SOFT TISSUE
Egon Perili, Justin Fernandez

BONE CELL DYNAMICS
Nathan Pavlos Sarah Dallas

SECONDARY FRACTURE PREVENTION
Paul Mitchell

19:00 for 19:30Conference Dinner
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Wednesday 10 September 2014

08:30-10:00

08:30

08:55

09:15

09:30

09:45

10:00-10:30

10:30-12:30

10:30

10:55

11:15

11:40

12:05

12:35

Session 8: Paediatric Bone Disease

Chairs: Tim Cundy, Craig Munns

RARE MENDELIAN DISORDERS OF SKELETOGENESIS; WINDOWNTO BONE
DEVELOPMENT
Stephen Robertson

IS21- A NEWLY IDENTIFIED DISORDER WITH ELEVATED BONE MINERAL DENSITY
Kieran Bunn

MULTICENTRIC CARPOTARSAL OSTEOLYSIS
Syndia Lazarus

HEREDITARY HYPOPHOSPHATAEMIC RICKETS WITHHYPERCALCIURIA
Komal Vora

A MUTATION IN THE CLEAVAGE SITE OF GPROPEPTIDE OF COL1A1 CAUSES
IRREGULAR HIGH BONE MASS, BONE FRAGILITY AND JAW LESIONS: A NEW CAUSE OF
GNATHODIAPHYSEAL DYSPLASIA?

Aideen Mclnerney-Leo

Morning Tea

Session 90steoporosis Management
Chairs lan Reid, John Delahunt

ROLE OF CALCIUM AND VITAMIN D IN OSTEOPOROSIS MANAGEMENT
Arthur Conigrave

1S26- HISTOPATHOLOGYOF STRESS FRACTURE HEALING: AN IN VIVO MODEL FOR
ACTIVATED REMODELLING AND ATYPICAL FRACTURES
Mark Forwood

ATYPICAL FRACTURES
Per Aspenberg

SELECTING AN OSTEOPOROSIS THERAPRTHE PROS AND CONS OF EXISTING AGENT<
Jeffrey Zajac

NEW AGENTS FOR OSTEOPOROSIS MANAGEMENT
John Eisman

CONCLUSION
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Invited Speakers

IS3
Bone density testing: an underutilised health education tool for osteoporosis prevention

Tania Winzenberg
Menzies Research Institute Tasmania Sotdool of Medicine, University of Tasmania, Hoba#S, Australia

Bone density testing is common with a reach of hundreds of thousands of Australian women annually, yet feedback of
fracture risk based on bone mineral density (BMD) is wed@tored as a potential osteoporosis education intervention.
Our recent systematreview identified only a few, shetérm studies but these suggest that feedback can lead to short
term improvements in behaviour and BMD. This includes data from our exgar2trial of individualised fracture risk
feedback in 470 premenopausal womé&tomen receiving feedback of high risk had a greater increase in femoral neck,
but not lumbar spine BMD compared to the low risk group (1.6%vp.8.7% p.a., p = 0.0001). dreater proportion

also commenced calcium supplements and reported changessiogblactivity and ratherOs report of increasing their
childrenOs calcium intake was also increased (OR 2.0, 95% Cl 1.2, 3.3). Given the nature of osteoporosis, these effect
are only likely to be beneficial for fracture prevention if they are ongoditlg.reassessed these women 10 years later.
Compared to the normal risk group, women who received feedback of high risk had a smaller annual decrease in FN
BMD (! =0.0023, 95% CI =0.0006 to 0.0041) and were more likely to quit smoking (7.9% vs. 4.2%, p=0@53
commence calcium supplements (23.4% vs. 14.2%, p<0.001). Lumbar spine BMD change was similar in both groups.
These new data strengthen the case for considering bone density feedback in young women as a strategy to improve
long-term bone health anderent osteoporosis in later life.

IS4
Individualised Fracture Risk Assessment: Progresses and Challenges

Tuan V. Nguyen
Osteoporosis and Bone Biology Program, Garvan Institute of Medical Research; UNSW School of Public Health and
Community Medicine. UISW Australia; University of Technology, Sydn®&SW, Australia

Fragility fracture imposes a significant health burden to an individual as well as to the society, because fracture is
associated with a substantial morbidity and increased risk of prenmadutality. In previous years, fracture risk
assessment and hence treatment decision were often based on bone mineral density (BMD) and a personal history of
fracture. However, the two factors accounted for a modest proportion of fracture susceptibiliygagels based on

multiple risk factors are required. Risk prediction models, including the FR¥X Garvan Fracture Risk

Calculator (GFRC), have been developed to provide a useful clinical framework for communicating the risk of
fracture. These modelstasate an individualOs risk of fracture based on the individualOs unique risk profile,

including clinical and norlinical risk factors.

Recent validation studies suggested that the are under the ROC curve in fracture discrimination ranged from 0.61 to
0.83 for FRAX , and from 0.63 to 0.88 for GFRC, with hip fracture having a better discrimination than fragility
fractures as a group. FRAXubstantially undeestimated the risk of fracture, whereas the predicted risk by GFRC

was close to or slightly high¢han the actual risk. Results of ptsic analyses of clinical trials indicated the anti

fracture efficacy of alendronate, coronate, bazedoxifene, and denosumab was greater in patients with higher
predicted risk of fracture. However, there was no caiiceidbetween antiracture efficacy and predicted fracture

risk among patients on raloxifene and strontium ranelate.

The prognostic performance of FRAX and GFRC for fracture prediction is not perfect, but there are rooms for
further improvements. Genetizofiling and bone turnover markers have been shown to independently predictor
fracture risk, and can help raise the accuracy of prediction. Nevertheless, these predictive models can aid patients
and doctors communicate about fracture risk in the mediénm and to make rational decision.

Queenstown — New Zealand 17 7-10 September 2014



1S9
Bioceramics in the Tissue Engineering of Bone: Potential and Challenges

Colin R Dunstart, Yongjuan Cheh Iman RoohanEsfahanf, ZuFu Ld, Hala Zreigaf
1. Biomedical Engineering, University of Sydney, Sydri¢8W, Australia;
2. Tissue Engineering & Biomaterials Research Unit, Sydney, NSW, Australia

The reconstruction of extensive bone defects, resulting from trauma, tumour resection surgery, or infections, remains
one of the major challenges in orthopaedigety. Current treatment options are limited, and are associated with a high
incidence of complications, often leading to ngrions or refractures. The filling of the defect with autologous bone
grafts harvested from the patientOs iliac @ése currat Ogold standardO, leads to donor site morbidity30%0of

cases.

Particularly promising alternatives are synthetic bone substifliesuccessfully repair and regenerate bone using a
synthetiebased tissue engineering approach, a scaffold/implast meet these essential requirements: (i) mechanical
stability; (ii) bioactivity; (iii) biocompatibility; (iv) biedegradability; and (v) high porosity and (vi) high

interconnectivity to enable efficient migration of bone cell precursors and the vasttigdarizecessary for bone

formation. The synthetic materials currently available fall short of meeting the combined requirements for high
porosity and interconnectivity while maintaining mechanical properties and bioactivity. These current ceramics tend t
be brittle, lacking the toughness of bone itself. They tend to be monophasic in nature and allow rapid and catastrophic
failure to occur when under repetitive load.

We have made major advances in developing strong and tough scaffold by producing cerapusite materials with
multiple crystal or glass phases which more closely reflect the hierarchical composite complexity of bone. To increase
bioactivity we have investigate adding bioactive ions such as strontium to our ceramics. We have dewelaped a
multi-component ceramics containing zirconium (which we have shown to have osteogenic properties) or strontium.
These materials have increased mechanical properties and enhanced bioactivity relative to ceramics based on
hydroxyapatite and calcium pfosphate. Further increases in toughness and bioactivity and the development of
controlled fabrication methods to optimize strut architecture remain challenges.

Disclosure: Some bioceramics we have developed are the subject of licensing arrangements.

IS10
Exogenous and endogenous optimisation of situ osteogenesis using biochemical arat/mechanical factors

Nicole Y.C Yd% Aaron Schindelér Jane Fitzpatrick Marie Gdalevitch, Kathy Mikuleé, Lauren Peacock Ciara M.
Murphy?, Laurence CCantrill*, Andrew J. RuysJustin J. CoopeWhite’, David G. Littlé, Melissa L. Knothe Tate

1. Graduate School of Biomedical Engineering, University of New South Wales, Sydney, NSW, Australia;

2. Department of Orthopaedic ResearcBi&technology, Kids Research Institute, ChildrenOs Hospital at Westmead,
Sydney, NSW, Australia

3. Tissue Engineering and Microfluidics Laboratory, Australian Institute for Nanotechnology and Bioengineering,
University of Queensland, QLD, Australia;

4. Microscopy Services, Kids Research Institute at Westmead ChildrenOs H8ggital, NSWAustralia;

5. School of Aerospace, Mechanical and Mechatronic Engineering, University of Sydney, Sydney, NSW, Australia

Critical sized defects often result fromuraa, tumour resection, debridement after infection, and congenital defects.
Defects beyond this "critical size" exceed the bodyOs natural bone healing capacity, leadinmimnn@espite
currentadvances in surgery and implementation of bone graéigrélatment of such defects remains a major challenge

in orthopaedic medicine. Endogenous and exogenous tissue engineering approaches with biochemical factors and/or
mechanical factors offer viable alternative methods for treatment of critical size enesde

In orthopaedics, focus is often placed on increasing bone anabolism with biochemical growth factors, such as
recombinant human bone morphogenetic protein (rhEYIFHowever, rhBMP has also been associated with

osteoclastic catabolism, leading t@prature or excessive bone catabolism. Furthermore, implant stress shielding and
instability can often lead to premature catabolism of newly engineered bone. Bone regeneration and maintenance
processes are intrinsically linked to the mechanical environmigich modulates the chemical environment directly
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and indirectly. The periosteum, which bounds every nonarticular bone surface of the body, provides a niche for
mechanosensitive osteoprogrenitor cells and exhibits great regenerative capacity. Thistiaksdwe approaches to
modulate bone tissue engineering: 1) combination biochemical approach, specifically, ldeexy of anabolic

rhBMP-2 and anticatabolic bisphosphonate; and a 2) mechanochemical approach, which modulates mechanosensitive
periosteatderived stem cells and transport in the defect zone.

IS13
The role of ephrins in the osteocyte network

Natalie A Sims
St. VincentOs Institute, Fitzroy, VIC, Australia

Ephrins are membrar®ound tyrosine kinases that signal through-cefitact dpendent pathways both through their
intracellular domain, and through the membraoend receptors (Ephs) to which they bind. A subset of ephrins and
Eph receptors are expressed in the osteocyte network, which is characterised by a high lexeglbf @etact, both
within the network itself, by contact with cells on the bone surface, including osteoblasts.

Within the osteoblast/osteocyte lineage, the EphrinB2:EphB4 interaction is unique since (a) both receptor and ligand are
expressed by osteoblastdarsteocytes (b) EphrinB2 expression in osteoblasts is rapidly upregulated by parathyroid
hormone and insulifike growth factor, and (c) specific inhibition of the interaction of ephrinB2 with EphB4 (but not

with other receptors) inhibits osteoblast diffetiation in vivo and in vitro.

Cell specific knockouts of EphrinB2 either in the entire osteoblast lineage, or specifically in committed osteocytes,

using Osx1.Creand DMP1.Cralirected recombinase expression, respectively exhibit profoundly diffghenbtypes.
Osteoblastineage deletion of ephrinB2 causes to an osteomalieigphenotype, with bones that had delayed
mineralization and increased bone softness, a high level of osteocyte and osteoblast apoptosis, and reduced expressiol
of osteocytespecific marker genes. This confirms the role of late stage osteoblasts and osteocytes in stimulating osteoid
mineralization. Surprisingly, osteocyspecific deletion of EphrinB2 resulted in a brittle bone phenotype in the

presence of normal osteocytic geexpression.

In conclusion, cetcontact dependent ephrinB2:EphB4 signalling plays unique roles in the osteoblast and osteocyte;
both are required for normal bone strength, osteoblast activity and osteoclast generation.

IS21
A newly identified disorder with elevated Bone Mineral Density

Kieran J. Bunn? Phillip B. Daniel! Tim Morgan! Heleen R&skehAngeline La? Azza AlAni* Mauro Farella3

Susan Craw,Stephen P. Robertsbn

1. Department of WomenOs and ChildrenOs HBaitiedin School of Medicine, University of Otago, Dunedin, New
Zealand,;

2. Genetics Service, Department of Paediatrics, KK Women's and Children's Hospital, Singapore;

3. Department of Oral Sciences, School of Dentistry, University of Otago, Dunedin, é&and;

4. Department of Radiology, Dunedin Hospital, Dunedin, New Zealand.

Mendelian syndromes can often offer new insights into genetic contributors of key developmental processes. In this
study, a novel constellation of features has been identifidtdee unrelated individuals. The three probands were all
clinically diagnosed with a heterogeneous form of dwarfism known as Robinow Syndrome. Additionally, and
somewhat anomalously for this disorder, all three also had dramatic and progressive ostenstlaoth the axial and
appendicular skeleton. Undertubulation of the long bones, hypoplasia of the distal phalanges, and bifurcation of the
distal phalanx of the halluces and thumb were all demonstrable.

Mutations in genes encoding components of tiéTVgignalling pathway have previously been implicated in disorders

featuring abnormal bone mineral density as well as in Robinow Syndrome. Defects in-ttenoaical WNT
mediators ROR2 and WNT5A that reduce their activity have been linked with Robimmko®ye, while multiple
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components of canonical/betatenin dependent WNT signalling lead to osteosclerosis, examples including SOST
mutations in Van Buchem disease and LRP5 mutations in osteopetrosis type I.

To address the cause of this newly identifiézbrder we employed next generation sequencing to identify mutations in
a gene encoding a protein that is central to both canonical arcenonical WNT signalling. We hypothesise that

these mutations confer a gaififunction, and that the new mutambguct upregulates canonical, while down

regulating norcanonical, WNT signalling. These findings offer new insights into how canonical anrchnonical
signalling is interconnected and partitioned in different tissues during vertebrate development.

1S29
New Agents for Osteoporosis Management

John A Eisman
Clinical Translation and Advanced Education, Osteopordimne Biology, Garvan Institute of Medical Research;
Endocrinologist, St Vincent's Hospital; SOMS, University of Notre Dame Australial)Bi8WW University, Sydney,
NSW, Australia.

Treatment to reduce risk of initial and subsequent fragility fractures and of premature mortality is largely neglected in
women and men, despite benefits of effective treatment. Uncertainty about adverse elidotspérm treatment and
failure to completely abolish fracture risk has led to continuing interest in new agents.

The antiRANKL antibody, denosumab, produces marked osteoclast suppression witinyesar increases in bone
density. This is associatedth halving of fracture risk similar to the other potent agents, the oral and IV
bisphosphonates. Importantly its effect rapidly wears off in thednth after each SC injection. Compared with
bisphosphonates, this potential disadvantage with respkxtgderm adherence is an advantage regarding concern
about longterm adverse effects.

Another new antresorptive, odanacatib, a cathepsin K inhibitor has potenbatgdclast action, also with rapid offset
of action. It may allow release of osteoblsimulating factors from bone. Initial data show yemtyear increases in
bone density. The Phase Il aftaicture efficacy trial is due to be reported this year.

Use of the first anabolic agent, teriparatide, was restricted by rat osteosarcomyaddégahigh cost.

Another anabolic approach using astierostin antibodies has generated considerable interest. The optimal timing of
treatment and benefit are being evaluated and Phase Htacttire efficacy trials are underway.

The new agents Iy developed have the potential to safely improve and maintain bone mass with potential for more
effective prevention of fracture risk.

Disclosure: Professor Eisman provides consulting advice to and/or has received research support from Amgen, Lilly,
Merck, Sharp and Dohme, sand#fientis, Servier and Novartis.
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Meet the Professor

MTP1
Advanced applications of micreCT with focus on soft tissue: beyond bone

Egon Perilli
Medical Device Research Institute, School of Computer Science, EngineeriMatimematics, Flinders University,
Adelaide, SA, Australia

Micro-CT allows the nordestructive quantification and visualization of bone changes at the-mater level in 3D in

vivo and invitro in small animals and #aitro in humans. It has been extaredy used in diseases affecting bone and

joints, such as osteoporosis, osteoarthritis and rheumatoid arthritis. In other studies performed in animal models, micro
CT has been used to visualize and quantify soft tissue such as lungs, lung tumors and o8 f&lowever,

typically, bone and soft tissue are considered separate aspects and hence studied separately, with different techniques.
This a priori separation is not always justified.

Over the years, there have been improvements in paigreystemsricluding scanning, image processing and

quantification protocols. By using contrast agents, when atidrgcanning a rat imivo or in-vitro, in osteoarthritis

studies the articular cartilage can be visualized and quantified. Similarly, the vasculftactuie healing and soft

tissue trauma models can be quantified, in 3D. Moreover, depending on the study, the readily availakl& micro

images used for quantifying the bone, can also be used for quantifying soft tissue, hence examining more thén the Ojus
typically-looked at bone information from these scans. For example, the paw swelling can be measuredvmoth in

and exvivo in a murine inflammatory arthritis model, without the need of contrast agents, as demonstrated by a current
study of ours. Inhis case, soft tissue volume changes and joint bone erosion can be visualized and quantified, within
the same micr&T scans, without altering the scanning protocol.

In muscoloskeletal research performed by using m@Fomon small animal models, there ebp®ssibilities to combine

the soft tissue evaluation with the typicaiyamined bone changes, within the same scan. This is an exciting feature

and has the potential of turning mie&X in an increasingly integrated 3D analysis tool in future.
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Oral Presentations

OR1 - AMGEN -ANZBMS OUTSTANDING ABSTRACT - BIOMEDICAL PRESENTATION
Macrophages are a viable therapeutic target to enhance fracture repair via endochondral callus formation.

Allison R Pettit, Andy C W Kylie A Alexandet Simranpreet Kadr Susan M Millard, Michelle M Maugharh

Roland SteckLaura sGregory’, Martin E WullschlegetandLiza J Raggatt

1. Mater Research InstitutéQ, Translational Research Institute, Woolloongabba, QLD, Australia.

2. Queensland Institute for Medical Reséatderston, QLD, Australia.

3. Institute of Health and Biomedical Innovation, Queensland University of Technology, Kelvin Grove, QLD, Australia
4. Queensland Health and The University of Queensland, Herston, QLD, Australia.

Macrophages (macs) have been indirectly implicated in the inflammatory phase of fracture repair, but their roles in later
phases are unknown. It is likely that both, resident tissue and inflammatory macs, participate in fracture healing.
Residenbsteal marophages (osteomacs) promote osteoblast function. Recinfilsdmatory macsre polarized

toward an appropriate activation pathway depending on the local environmental cues. M2 polarized macs have been
shown to promote wound healing in soft tissue madel

Mac distribution and phenotype through the multiple stages of fracture repair were examined using an internally plated
(MouseFix) femoral fracture model that heals via periosteal endochondral callus formation. An in vivo inducible mac
depletion mode{Mafia) was used to examine mac requirement during different healing phases. Callus formation was
assessed via quantitative histology.

Inflammatory M2like macs (F4/80Mac-2"Arginasel’) were distributed throughout the fracture granulation tissue

during he late inflammatory phase. Inflammatory macs persist in granulation tissue at the expanding callus fronts and
were associated with soft callus vascular invasions. In the late anabolic and remodeling phases osteoniitac(F4/80
2"9 predominated in the rharing hard callus. Localepletion of macs, initiated at the time of surgery, resulted in
catastrophic failure of fracture healirdinching the importance of mac contributions to the initiation of fracture

healing Delayed systemic mac depletion commiegat the transition to early anabolism resulted in a significant 3.3

fold reduction in callus associated macs and 50% reduction in soft callus area (p=68badministration of the
mactrophic cytokine CSH. (therapy initiated at transition to eadnabolism) resulted in a 2 fold increased in soft

callus formation (p=0.03%kupporting that macs make substantive contributions to early anabolic process during callus
formation.

Overall, M2like inflammatory macs are required for initiation and optiarly anabolic progression of fracture
healing andare viable targets for development of novel anabolic fracture therapies.

Disclosure: The authors declare no competing interests.

OR2 - AMGEN -ANZBMS OUTSTANDING ABSTRACT - CLIN ICAL PRESENTATION
Antiresorptive therapy is sometimes Otoo late®

Zebaze R Chiang C, Bala Y, Iuliano S, Shahmoradi N Zendeli A Wang X, Peng Y, GhasenZadeh A, Seeman

E.

1. Department of Medicine and Endocrinology, Austin Health, The University of Melbourne, Melbdi@he
Australia

2. Straxcorp Pty Ltd, Melbourn&/IC, Australia

The aim of treatment of bone fragility is to prevent fractures. Current antiresorptive therapies reduesatal
fracture (NVF) risk by only 20%. Even in the setting of randomized trials N8k reduction is only ~ 20% despite
compliance with therapy. We propose that if structural decay is too advanced (i.e., severe porosity), fragility will
remain despite therapy.

Queenstown — New Zealand 22 7-10 September 2014



About 80% of the skeleton is cortical, 70% of all bone loss is cortimhbacurs mainly by intracortical remodeling
which produces porosity a Ofootprint® of bone loss that is an independent predictor of fractures. We therefore
hypothesized that there is porosity value above which treatment does not reduce fracture risk.

We studied 69 postmenopausal women; 37 sustained a NVF despite being compliant with therapy; 32 remain fracture
free during therapy, matched by age (71.2+1.2 vs. 73.6+£1.64 yW&&8)stype and duration of therapy (5.3£0.56 vs. 4.7

+ 0.8; NS). Images of thegtal radius using HRpQCT was quantified using StrAx1.0. The groups were stratified on
percent porosity of the compaappearing cortex (CC) of >25%; >30%; >35%; >40%; 45%; >50%; >55%, and >60%

In groups with porosity <45%, fracture prevalence was nordifteand independent of porosity. In groups with

porosity >45%, fracture prevalence increased exponentially with increasing porosity (R2=0.97; p<0.0001) and was 1.6
fold higher than in those with porosity <45% (66.7 vs 41.6%; p=0.05). The OR increasedmtxally to reach 2.8 in
patients with porosity>45% (similar to that reported in a similar population of untreated postmahogemen) [1]

We infer that a porosity >45% signals a level above which antiresorptive therapy is ineffective. Thisocglie$tion

the use of antiresorptives as first line therapy in all subjects.

Reference:
1.BalaY et al JBMR 2014
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OR3BMSD OUTSTANDING CLINICAL ABSTRACT AWARD
The response of bone cells to infection following total hip replacement

Masakazu Kogawal. Bogdan Solomon, Caroline Moran, Renee T. OrmBhyjd M. Findlay, Gerald J. Atkins
Centre for Orthopaedic and Trauma Research, University of Adelaide, AdelaidauSttalia

Total hip replacement (THR) is a principal surgical procedure for advanasahasiritis (OA). However, bacterial
infection following surgery can result in prosthesis loosening and the need for revision dBagéeyial infections

activate immune responses, resulting in the release ehflaosnmatory cytokines, which are knowm stimulate

osteoclast formation and activity. However, the effect of these infections on the osteocytglaysdtey roles in the
regulation of physiological bone remodelling by controlling other cell types in bone, remains unclear. In this study, we
have begun to address this. Bone samples were collected fromaacfeed patients undergoing either revision THIR
infection-related prosthesis loosening (n = 7) or THR for primary OA (n = 18). Small samples of bone were collected
from the acetabulum prior to reaming and from the iliac wing as a control. Bone samples were rinsed in PBS and
examined for the analysbf mMRNA expression by reime RT-PCR. Our preliminary analysis of these samples has
revealed the acetabular bone of the infected group has significantly increased mRNA expression of the osteocyte
related gen&0OST, in comparison to the Primary OA graufhis is consistent with our previous finding tpab-
inflammatory cytokineINF and TWEAK induced the expression2DSTsclerostin in human osteoblasts, osteocyte
like cells and human bone samples cultuerdivo[1]. The expression of sclerostin iore is also known to reflect

local strain perceived by osteocytes. Consistent with this, in the primary OA group, the expreSS/STofRNA

from the acetublum, a load bearing site, was significantly lower than that in the iliac samples, a relatiadkydsite.
Interestingly, this relationship did not exist in the infected group. These preliminary segldest that in the situation

of infection, sclerostin may play a role in implant loosening.
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Reference:
1.Vincent, et al., J Bone Miner Res, 20Q4(8):143449.

OR4
Intergenerational difference in presentation of Paget's disease in people with SQSTM1 mutations

Tim Cundy}, Michael Rutland Dorit Naot, Mark Bolland
1. Department of Medicine, Faculty of Medical & Health Sciences, Universifyuokland Auckland, New Zealand
2. Nuclear Medicine, Department of Radiology, Auckland City Hospitatkland,New Zealand

Background: The cause of Paget's disease of bone (PDB) is unknown, but genetic factors, particularly SQSTM1
mutations, and environental factors are important. We investigated the development of PDB in relatives with
SQSTM1 mutations to determine if a secular trend toward a less severe phenotype is evident, and to estimate
prospectively the rate at which PDB emerged in this gerigtisasceptible population. Methods: We recruited first
degree relatives of patients with PDB (33 adult offspring [mean age 45] and 1 sibling) with a familial SQSTM1
mutation. Initial skeletal scintigraphy demonstrated PDB in 6; 26 of the remaining Z8atedfsubjects had a second
scintiscan, a mean 5.1 years later. Results: We identified 2 new cases of monostotic PDB in 13/patieffollow

up. In the total 8 adult offspring diagnosed with PDB, the age of diagnosis was significantly greatérabty1®

years, than that in the 21 probands with clinicédigntified PDB (p = 0.005). In adult offspring who were older at the
time of skeletal scintigraphy than their affected parents were at the time of clinical diagnosis, the difference was even
more marked (p <0.001), and their disease was significantly less extensive than in their affected parent, as judged by
alkaline phosphatase and disease extent (p <0.003). Conclusions: These findings suggest a substantial gene
environment interaction: the engence of PDB in offspring inheriting SQSTM1 mutations is delayed by at least a
decade, has a substantially attenuated phenotype, and occurs at a low rate between the (mean) ages of 45 to 50 years.

OR5
Cortical Porosity in Women Over 80 Years of Age

Sandra luliano, Roger Zebaze, Ali Ghasefiadeh, Ego Seeman
Department of Endocrinology, University of Melbourne / Austin Health, Heidelh&€), Australia

About 8590% of the skeleton in over 80 yealds is cortical because most trabecular bone hasrbserbed leaving

mainly cortical fragments in the medullary canal. High remodeling due to sex hormone deficiency is exacerbated by
secondary hyperparathyroidism variously due to vitamin D deficiency, a low calcium intake and malabsorption. As
intracortial remodeling is the major source of cortical bone loss, we hypothesized that cortical porosity will be elevated
in these women and more severely in those with elevated circulating PTH.

We imaged distal tibial microstructure in 36 women (mean age $8a) and 73 poshenopausal women (mean age
60+5 years) using HRQCT and quantified porosity using StrAx1.0.

Despite similar total bone area, in older compared with younger women respectively, the egppacing cortical

area was ~12% smaller (1624 v 114+17mA), ~21% less dense (586+90 v 745+75 mgHA/cc) and porosity ~25%
higher (60.9+8.7 v 45.4+7.4%) (all p<0.01). In the older women, PTH was elevated (9.0 + 4.4pmol/L) and dietary
calcium intake low (636+175mg/day) with 2/3 of women consumir@sty/day.

In all women, porosity was related to age (r=0.72) and PTH (r=0.46) (both p<0.001). In the older women, age
accounted for 10% of the variance in porosity. PTH levels in the elderly women were systemically elevated, and the
small sample size mayave limited the ability to detect a relationship with porosity. Dietary calcium in the elderly was
related to porosity in those with intakes below 600mg/day (r=0.47, p=0.05).

We infer that a reduced calcium intake independently contributes to deficitstical mineralized bone matrix volume

by influencing intracortical remodelling. Studies are needed to examine the effects of calcium intakes below 600
mg/day on bone loss and the effects on repletion in thisrigglelderly population.
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OR6
Marked | nterlaboratory Variation of Biochemical Markers of Bone Turnover BResults of a Quality Assessment
Trial Across Australia

Aimee R Hayek Markus J Seibéf
1. Department of Endocrinology & Metabolism, Concord Hospital, Sydney, NSW, Australia;
2. BoneResearch Program, ANZAC Research Institute, University of Sydney, Sydney, NSW, Australia

Biochemical markers of bone turnover are increasingly used in the management of patients with metabolic bone
diseases, however, their practical utility is challeniggdignificant variability. To determine the interlaboratory
reproducibility of bone markers we conducted a quality assessment trial across 19 Australian laboratories.

Urine and serum was collected from 5 subjects, then pooled, aliquoted and frozeoaldentim and urine aliquots

were sent on dry ice to 19 laboratories across Australia for analysis.

Sixty-two results were received from 19 participating laboratories located in 8 Australian metropolitan cities for the
following markers: serum aminoternainpropeptide of type | collagen (sPINP; n=17); serum osteocalcin (sOC; n=11);
serum carboxyterminal telopeptide of type | collagen (sCTx; n=12); urine aminoterminal telopeptide of type | collagen
to creatinine ratio (UNTx:Cr; n=8); and urine deoxypyradine to creatinine ratio (uDPD:Cr; n=14). As no single
laboratory performed all five bone turnover markerbdise, samples were shipped extensively between laboratories,
both locally (n= 16) and interstate (n= 16). Some samples routinely travelle&frdney to Perth, or from Perth to
Melbourne and there were 6 accounts of samples being sent interstate when the test was available from a laboratory
within the same city. The intdaboratory coefficients of variation (QY were as follows: sPINP, 5% (&6 results

across 9 laboratories); sO€26% (n=8 results across 4 laboratories); sCTx, 11% (n=12 results across 7 laboratories);
uNTX, 9% ( n=7 results from 1 laboratory); uNTx:Cr, 5% (n=7 results from 1 laboratory); uDPD, 14% (n=12 results
across 6 labatories); uDPD:Cr, 13% (n=14 results across 7 laboratories).

We conclude that intdaboratory variability is high for certain bone markers, possibly due to extensive shipping of
samples across the Australian continent. Implementation of routine qualttgplqorograms for bone markers is

required.

OR7
Withdrawn

OR8
Impact of subchondral bone plate integrity on the homeostasis of the underlying subchondral trabecular bone in
late-stage osteoarthritis

Guangyi Li"%, Euphemie LandaBassong} Tak SChend, Nathan J Pavlds Changging Zharfg and Ming H Zhenl
1. Centre for Orthopaedic Research, School of Surgery, The University of Western Australia, Perth, Australia;
2. Department of Orthopaedics, Shanghai Jiao Tong University Affiliated the Sigfie®eHospital, Shanghai, China

Subchondral bone plate (SBP), a thin dense mineralized lamella lying immediately underneath cartilage, has a
significant mechanical and biochemical function in the joint homeostadtse present study, we aimed to investigate
the impact of SBP integrity on the homeostasis of the underlying subchondral trabecular bone (STB)agdate
osteoarthritis (OA) when articular cartilage is eroded inthittkness.

Pertarticular bone ylinders were extracted in the lohearing region of femoral heads from 110 patients with late
stage OA. After micreCT scanning, the bone samples were categorized into two groups: 1) samples with partial
thickness abrasion of SBP, without exposure of SArigl 2) samples with futhickness abrasion of SBP, with exposure
of STB. MicroCT and histology were performed to analyze the microarchitecture, bone remodeling and pathological
changes of STB in all samples.

In samples with fulthickness abrasion &BP, STB was detected with a more sclerotic microarchitecture and more
active bone remodeling, compared to the counterparts with piitahess abrasion of SBP. In samples with partially
abrased SBP, most microarchitecture and bone remodeling parsuiesarB did not correlate with thickness and

porosity of SBP. However, in samples with ftiickness abrasion of SBP, the larger SBP defect area became, the more
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sclerotic in microarchitecture and more active in bone remodeling STB displayed. In saitipfedi-thickness
abrasion of SBP, there were also higher occurrence of pathological lesions in STB, including bone cysts, bone marrow
edema, fibrosis, and blood vessels with fibrinoid deposition and hyperplastic walls.

Our results demonstrate that SBRys a pivotal role in the maintenance of the underlying STB homeostasis, especially
in latestage OA when cartilage is completely eroded in thickness.

OR9
Is the Bone Response to Physical Activity Related to Skeletal Maturity? A Crosectional pQCT Exanination of
Children and Young Adults Aged 529 Years

Timo Rantalainert, Benjamin K WeeksRossana C NogueifaBelinda R Beck

1. Centre for Physical Activity and Nutrition Research, School of Exercise and Nutrition Sciences, Deakin University,
Melbourne VIC, Australia;

2. Griffith Health Institute, Centre for Musculoskeletal Research, School of Allied Health Scienced) Grifliersity,
Gold CoastQLD, Australia

Growth is the opportune time to modify bone accrual. The relative responsiveness of the skeleton to loading according
to timing in relation to puberty is unclear. The differences in strain that are experienced thearossection of a

long bone under load are reflected in locatipecific adaptative responses. We therefore speculated that examining
differences in bone strength parameters at different locations around tibial cross sections between indidizals w

in terms of physical activity exposure and pubertal status may enlighten the question of optimal timing of loading
during growth. Data from 304 individuals age@% years (172 male, 132 female) were examined. Peripheral
guantitative computed tomaogphy (pQCT) was applied at 4%, 14%, 38%, and 66% of tibial length. Maturity was
established by estimating age at peak height velocity (APHV). Loading history was quantified with tispduxifie
physical activity questionnaire (BPAQ). Comparisons, adpi$bdr height, weight and age were made between sex,
maturity, and BPAQ tertile groups. Few to no differences were observed between sexes or BPAQ tertiles prior to
APHV, whereas marked sexual dimorphism and differences between BPAQ tertiles were olftargdrHy/. Cross
sectional locatiorspecific differences between BPAQ tertiles were not evident prior to APHV, whereas clear focation
specificity was observed after APHW conclusion, the skeletal benefits of physical activity are locatpatific in the

tibia. The present results indicate that the-parpostpubertal period is likely a more favourable window of

opportunity forenhancing crossectional bone geomettiyan pre puberty. Further, increased loading during the peri
pubertal period may bexpected to effectively enhance the bone of both sexes.

OR10
Serial femoral neck bone mineral density predicts fracture risk better than baseline bone density

Hanh M Pham™?, Jacqueline R. Centk}, John A Eismal?**3 Tuan V. Nguyérf®

1. Osteoporosis and Bone Biology Division, Garvan Institute of Medical Res&yatiey NSW, Australia;

2. St Vincent's Clinical School, the University of New South Weégsiney NSW, Australia;

3. Department of Endocrinology, St VincentOs Hospital, Sy&@ydney NSW, Australia;

4. Clinical Translations and Advanced Education Program, Garvan Institute of Medical ReSgdngly,NSW,
Australia;

5. Notre Dame Medical School, Sydn&ydney NSW, Australia;

6.School of Public Health and Community Meidie, the University of New South Walesydney NSW, Australia

Existing fracture risk calculators have been developed using single measurements of femoral neck BMD made at
baseline. However, femoral neck BMD (FNBMD) changes over time; hence modelssimgltsingle measurements

may not accurately reflect the relationship between FNBMD and fracture. This study examined the association between
FNBMD and risk of fracture using models derived from serial FNBMD measurements.

This study used data from the Dubbo Osteoporosis Epidemiology Study collected between 1989 and 2014, and includet
2500 women and 1484 men (age rang€R8) mean: 69), with a median folleup of 11 years. FNBMD was measured

by DXA (GE-Lunar) at baseline @napproximately every 2 years, with an average of 4 measurements per participant
(range: B12). Low trauma and nepathological fractures were ascertained froma) reports. Models were developed

Queenstown — New Zealand 26 7-10 September 2014



using timevariant CoxOs regression to allow for use dflsereasurements.

During the study period, a significantly higher proportion of women sustained fragility fractures (770 (30.8%))
compared to men (239 (16.1%)). In the model built using serial FNBMD measurements, each SD decrease in FNBMD
(0.15 g/cri) wasassociated with 83% (HR: 1.83; 95% Cl: I699), and 96% (HR: 1.96; 95% Cl: 1£P026)

increased risk of fracture in women and men, respectively. All associations remained significant following adjustment
for age and prior fracture (fractures prior tdrg but after age 50). These models which used serial measurements
yielded higher concordance indices than models built using baseline measurements only. In men, concordance index
improved from 0.649 in the model with baseline to 0.666 in the model aiitdl §NBMD measurements. In women,

the corresponding improvement was from 0.645 to 0.651.

OR11
Gout is associated with an excess risk of osteoporotic fracture

Elaine Dennisort?, Katrine Hass Rubih Nicholas Harve}; Karen Walker Borfe Peter Schwarz Cyrus Coopet, Bo
Abrahamseh

1. MRC Lifecourse Epidemiology Unit, Southampton General Hospital, Southampton, UK

2. Victoria University of Wellington, New Zealand

3. Research Centre for Ageing and Osteoporosis, Department of Medicine M, Glostrup Hospiahagen,
Denmark

Although metabolic syndrome is common in gout patients, recent reports that bone mineral density may actually be
reduced (and falls common) in this group have led researchers to hypothesise that osteoporotic fracture may be more
comma in subjects with gout than in healthy controls. We tested this hypothesis in a national Danish registry.

We identified subjects as new users of allopurinol, a proxy for gout, for the year@®@6Each incident user was
assigned up to 10 agand gendr matched controls. We used propensity score matching to identify a highly matched
control population. Patients with a diagnosis of malignancy in the year prior to the first allopurinol prescription were
excluded. A final propensity score model includedpital diagnoses since 1994; Charlson index components; and
prior osteoporotic fractures; use of drugs (including osteoporosis medication, prednisolone and HRT) in the last year.
Conditional Cox regression modelling was undertaken.

We studied 86,129 pents and the same number of controls (58,129 men and 28,000 women). Thirteen thousand and
ninety one cases and 12,188 controls sustained any osteoporotic fracture; the number of major osteoporotic fractures
was 5,574 in the cases and 4,893 in the cogtmlp. We found a modest adjusted effect of allopurinol prescription on
major osteoporotic fractures; an association with hip fractures just failed to attain statistical significance (see table).
Amongpatients who were incident allopurinol users and ahko had at least onkospital contactvith a gout

diagnosis (about 20% of allopurinol users, median number of allopurinol prescriptions 12 versus-Baspitah

group), we found stronger associations.

These data suggest that gout requiring allopupnescription is a risk factor for osteoporotic fracture.

Table:

Major osteoporotic fracture Hip fracture
Allopurinol 1.075 (1.0311.121) p<0.001 1.060 (0.99601.134) p=0.093
Allopurinol + gout diagnosis 1.211 (1.0931.343) p<0.001 1.188 (1.0071.403)p=0.04
OR12

The effect of high intensity exercise on undercarboxylated osteocalcin and insulin sensitivity in obese men

Itamar Levinger*?, George JerunisNigel Stepth Lewan Parkel, Fabio R Serpiellh Glenn KMcConell*? Mitchell

Anderson, David L. Haré, Elizabeth Byrnes Peter R Ebeliny Ego Seeman

1. Institute of Sport, Exercise and Active Living (ISEAL), College of Sport and Exercise Science, Victoria University,
Melbourne, VIC, Australia;

2. Australian Institute of Musculoskeletience, NorthWest Academic Centre, The University of Melbourne,
Western HealthyIC, Australia;
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3. University of Melbourne and the Department of Endocrinology, Austin Health, Melbourne, VIC, Australia
4. University of Melbourne and the Department of Cardiology, Austin Health, Melbourne, VIC, Australia.
5. PathWest QEII Medical Centre, Perth, WA, Australia

Acute exercise improves insulin sensitivity for hours after the exercise is ceased. The skeleton contributes to glucose
metabolism and insulin sensitivity via osteocalcin (OC) in its undercarboxylated (ucOC) form in mice. We tested the
hypothesis that impwvement in insulin sensitivity following exercise is partly related to ucOC in human subjects.

Eleven middleaged (58.1+2.2year mean+SEM), obese (BMI=33.1+1.4)dmandiabetic men completed a
euglycaemienyperinsulinaemic clamp at rest (R€xntrol)and at 60 min postxercise (44 min of cycling at 95% of
HRpeak). Insulin sensitivity was determined by glucose infusion rate relative to body mass (&R:mih™) as well
as GIR per unit of insulin (Malue). Blood samples and 5 muscle biopsies wbtained; two at the Restirgpntrol
session, one before and one after clamping, and three in the Exercise session, at rest, 68rarcisesand after the
clamp.

Exercise increased serum ucOC (6.4+2.1%, p= 0.013) but not total OC (p>0.05). Blomsbghas 6% lower and

insulin sensitivity' 35% higher posexercise compared with control (both p<0.05AKRT was higher after exercise

and insulin compared to exercise alone (ho instifold, p=0.006,) and insulin alone (no exerciskg fold,

p=0.029). In a multipldinear regression model that included BMI, age and aerobic fithess, ucOC was an independent
predictor for whole body insulin sensitivity at rest and poatrcise #=0.59, p=0.023 an#i= 0.66, p=0.005,

respectively) as was BMI.

Insulin sensitivity at rest and peatute exercise is related to circulating levels of ucOC in obese men. Whether ucOC
has a direct effect on skeletal muscle insulin sensitivity after exercise is yet to be determined.

OR13

Tamoxifen-Induced Deletion of the Glicocorticoid Receptor in Chondrocytes Enhances K/BxN SeruBinduced
Arthritis in Mice

Jinwen TU', Shihani Stonér Yaqing Zhanty Di Cherf, Jan TuckermariMark S Coopel, Markus J Seibéf, Hong
Zhou

1. Bone Research Program, ANZAC Research Institute, University of Sydney, Sydney, NSW, Australia;

2. Tissue Department of Biochemistry, Rush University Medical Center, Chicago, IL, USA,

3. Institute of General Zoology and Endocrinology, University of Ulhm, Germany;

4. Adrenal Steroid Laboratory, ANZAC Research Institute, University of Sydney, Sydney, NSW, Australia;

5. Department of Endocrinology & Metabolism, Concord Hospital, Sydney, NSW, Australia

Glucocorticoids (GCs) are widely used in the tresitof rheumatoid arthritis (RA), however, the function of
endogenous GCs in the pathogenesis and maintenance of RA is less clear. The current study aimed to determine
whether and how disruption of endogenous GC signaling in chondrocytes modulates skeacduactivity of K/BxN
seruminduced arthritis in mice.

Chondrocytetargeted GR knockout (chGRKO) mice were generated by breedifftf&Rmice with tamoxifen

inducible Cre mice (Col2aCreER?). chGRKO mice and their Creegative GE"* |ittermates (WT) were injected
with tamoxifen at 4veeks of age. Arthritis was induced at 8 weeks of age via injection of K/BxN serum (OchGRKO
K/BxNO and OWK/BxNO, n=10). Athritis was monitored daily using an established scoring syR&nA. was

isolated frommflamed ankle joints at days 7 (D7) and 14 (D14) for gene expression analysis.

Both chGRKOand WT mice deveped acute arthritis following injection 87/BxN serum. From D6 onwards, arthritis
scores were significantly higher @hnGRKOthan inWT mice,suggesting that disruption of endogenous GC signaling
in chondrocytes aggravates K/BxN serimduced arthritis. This increased inflammatory activity in chGRKi©ewas
associated with significantly highekpression of IL1! (4.4-fold) and neutrophitecriting chemokines: CXCL1 (4:6
fold), CXCL2 (2.8fold), CXCL5 (3.6fold), CCL7 (2.3fold) and their receptor€XCR1 (2.1fold) and CXCR24.3-

fold) onD7 (compared to WT mice). In addition, flow cytometry analysis of spleens harvested on D7 confirmed a
significant expansion of CXCR2 positive neutrophils in chGRKO mice (compared to WT littermates). While the above
cytokine and chemokine gene expression changes were less pronounced on D14, the expk&lgéed, @h enzyme
involved in cartilage degradationaw significantly ugregulated in chGRKO mice.
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We concludehat chondrocytes modulate autoimmune arthritis via adégendent pathway through the regulation of
neutrophil activity and cartilage degradation.

OR14
Comparison of the effect ofcalcilytics andteriparatide in activating mutations of calciumsensing receptor
(CaSR) knockin mice model of autosomal dominant hypocalcemia (ADH)

Bingzi Dong?, Itsuro Endd, Takeshi Kondd, Yukiyo Ohnisht, Masahiro Abé, Seiji Fukumotd, Shinichi Aizawa’,
Toshio Matsumotd

1. Department of Medicine and Bioregulatory Sciences, University of Tokushima Graduate School of Medical
Sciences, Tokushima, Japan

2. Division of Nephrology and Endocrinology, Department of Medicine, University of Tokyo, Tokyo, Japan

3. RIKEN Center for Developmental Biology, Kobe, Japan

Activating mutations of calcium sensing receptor (CaSR) cause autosomal dominant hypocalcemia (ADH). ADH
patients exhibit reduced PTH secretion, hypocalcaemia, hyperphosphatemia, and hypercdieigtiar€nt treatment

of choice for ADH is active vitamin P but PTH replacement has also been investigated. However, neither of them can
reverse all the abnormalities of ADH. Because calcilytics stimulate endogenous PTH secretion and reduce urinary Ca
exaetion, they can become a specific therapeutic agent for ADH. Previously, we demonstrated that a calcilytic, JTT305,
suppressed the exaggerated response to extracelldfdnGEK cells transfected with CaSR genes with activating
mutations in vitro.

In order to clarify the effect of calcilytics on ADH in vivo, we generated two strains of ADH modeldnd@kk) mice

with activating mutations of human CaSR (C129S, A843E). These Kl mice exhibited hypocalcemia,
hyperphosphatemia, hypercalciurea, renalifiedtion, reduced serum 1,25(O4B), urinary cAMP excretion and renal
CYP27b1 mRNA encodinfy! -hydroxylase, mimicking almost all the features of ADH patients. A843E Kl mice

exhibited more prominent phenotypes as in human. Similar to hypoparathyroidiemtgati PTH null mice, both Ki

mice showed increased bone mineral density with low bone turnover. Treatment with JTT305 rapidly increased serum
PTH, improved serum and urine Ca/Pi levels, increased urinary cAMP and renal CYP27b1 mRNA expression in a dose
dependent manner. After losigrm treatment with JTT305, serum Ca recovered to normal range, and urinary Ca
excretion decreased with no renal calcification. JTT305 also increased BMD in both wild type and KI mice with higher
bone remodeling. In contrasériparatide replacement improved serum Ca/Pi in KI mice, but urinary Ca remained
elevated with development of renal calcification.

In conclusion, JTT305 but not teriparatide reversed all the abnormalities in bone and Ca/Pi metabolism in mice models
of ADH. Calcilytics can become a promising therapeutic agent for ADH.

OR15
Disruption of glucocorticoid signaling in osteoblasts attenuates surgically induced osteoarthritis

Zhe Ji*% Peng Zhanty Holger Henneick Jingbao Lt Xiaogian Dang, Christopher B. Littlé, Hong Zhot, Markus

J. Seibet®

1. Bone Research Program, ANZAC Research Institute, University of Sydney, Sydney, NSW, Australia;

2. Department of Orthopaedics Surgery, the Second Affiliated Hospital, Health Science Centeraxi@vamn Ji
University, XiOan, Shaanxi, China;

3.Key Laboratory for Space Bioscience & Biotechnology, Institute of Special Environmental Biophysics, School of
Life Sciences, Northwestern Polytechnical University, Shaanxi, China;

4. Kolling Institute of MedicaResearch, University of Sydney, and Royal North Shore Hospital, St. Leonards, NSW,
Australia;

5. Department of Endocrinology & Metabolism, Concord Hospital, Sydney, NSW, Australia.

Transgenic (tg) overexpression of the glucocorticoid (GC) inactivatimgnes, 11betdydroxysteroid dehydrogenase
type 2 (HSD2), under the control of a 2.3Kb collagen type | promoter (CHI2IR), abrogates intracellular GC
signalling in mature osteoblasts and osteocytes. Since cells of the osteoblast lineage playlerdevgidpment of
osteoarthritis (OA), we investigated the impact of osteoblastogietargeted disruption of GC signalling in a rodent
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model of surgically induced OA.

We induced OA in 22veekold male Col2.3HSD?2 tg mice (tgOA, n=7) and their wildtge littermates (WIOA, n=7)
by surgical destabilization of the medial meniscus (DMM). Six tg and 6 WT control mice were sham ope/@ieRl (tg
& WT-CTR). Knee joints were harvested 8 weeks after surgery.

At endpoint, WFCTR and tgCTR mice displayed no signs of arthritis as assessed by-@itr@nd histology, whereas
WT-OA andtg-OA animals developed features of significaattilage degeneraticand osteophytes formation. Tibial
subchondral bone volume (BV/TV, by mie@r) in the lateral 1/3 region of the medial subchondral compartment was
significantly increased iiWT-OA but not in tgOA mice (p<0.01 and p<0.001, compared to respective controls).
Similar changes were observed in the lateral 1/2 region of the medial subchondral compartment. Histology showed
significantly less cartilage erosion in the medial femoaaldyle and tibial plateap<0.01) and medial tibial plateau
(MTP) (p<0.001) otg-OA mice compared to theWT-OA littermates. Moreovensteophyte formation (as assessed by
histology)was less pronounced in tMTP of tg-OA compared t&WT-OA mice (p<0.01).

We concludehat GC signalling in mature osteoblasts and osteocytes prometdswalopment acsubchondrabone
hyperplasiacartilage erosion and osteophyte formation in a mouse model of surgically induced osteoarthritis.

OR16
Noncanonical Wnt5a enhances Wnt/zatenin signaling through the upregulation of Lrp5/6 during
osteoblasbgenesis

Masanori Okamotd, Nobuyuki Udagawa Teruhito YamashifaShunsuke UehafaKaoru Aok, Hisao Hanid,
Hiroyuki Katd', Naoto Saitd Naoyuki Takahashand Yasuhiro Kobayashi

1. Department of Orthopaedic Surgery, Shinshu University School of MedMaggno Japan

2. Department of BiochemistryMatsumoto Dental UniversitiNagano Japan

3. Institute for Oral Science, Matsumoto Dental Univerditggano Japan

4. Institute fa Biomedical Sciences, Shinshu Univerdityerdisciplinary Cluster for Cutting Edge Reseai¢hgano,
Japan

Whnt ligandsregulate bone formation througkticatenindependent canonical aBihdependent noncanonical Wnt
signalingpathwaysThe two signatig pathways cooperate with each other during osteoblastogenesis, although
noncanonicalWnt5a antagonizes the canonical Wnt pathway in various types of cells. Here, we show that Wnt5a up
regulateghe expression dfrp5/6, careceptors for the canonical Wpathway, thereby enhaggostedlastgenesis.

1) Pretreatment of ST2 cells with Wnt5a enhanced canonical Vimi8aed Tcf/Lef transcription activity. Zhe
expression of Wnt5a, Wnt10b and Lrp5/6 but not Ror2-eeceptor of Wnt5a, was increasedsteoblasiineage
cellsfrom calvariae (calvarial cells) under osteogenic culture conditi@®)$Short hairpin RNAmediated knockdown of
Wnt5a, but not treatment with Dkkivhich disrupts Lrp5/Wnt interactioneeduced the expression of Lrp5/6 in
calvarialcellsunder osteogenic culture conditions GHlvarial cellfrom Wnt5adeficient miceexhibited impaired
mineralization in culture. The expression level of Lrp5/8Mnt5adeficientcalvarial cells was lower than that in wild
type cells. This finding was further confirmed by reduced expression of Axin2, a target gene of the canonical Wnt
pathway, inWnt5adeficientcalvarial cells5) Treatment with recombinant Wnt5a-uggulated Lrpf expressionand
rescued the impaired mineralizationWnt5adeficientcalvarial cells6) Adenovirusmediated gene transfer of Lrp5
into Wnt5adeficientcalvarial cellsescued their phenotypic features. 7) Treatment with recombinant Wnt5a and BMP
2 upregulated Sp7 expression, and then, overexpression of Siggulated_rp5 expressiomn wild-type calvarial

cells. 8)microCT analysis showed that osteoblfiseagespecific Wnt5adeficient mice (OsterbCre: Wntbafloxed

mice) exhibited low bone madsyt osteoblaslineagespecific Ror2deficient mice (OsterbCre: Ror2floxed mice)

did not.

These results suggest that WntBduced noncanonical signals enhance the canonical Wnt pathway threugh up
regulation of Lrp5/6 to achieve proper bone formatamd that the stimulatory effect of Wnt5a on the canonical Wnt
pathway is independent of Ren2ediated signals.

OR17
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Molecular mechanism of glucocorticoid (GCjinduced autophagy in osteocytes

Junjie Gag Nathan J. Pavlos, Tak S. CheMing H. Zheng
Centre for Translational Orthopaedic Research, School of Surgery, University of Western Australia, Nedlands, WA,
Australia

Mechanosensory osteocytes (OYs) are the most abundant arAd/eoh¢up to decades) cells entombed in bone. The
longevity of osteocws is achieved, in part, by their unique ability to adapt to enviromental and chemical stresses and
elicit cell survial response mechanisms, e.g. autophagy; among which mTORC (mTORC1 and mTORC2) and FoxO
signaling complexes are rapidly emerging as keuleggrs.

Here we investigate the role of mMTORC and FoxO signalling in glucocorticoidif@Ged OY autophagy. For this,

we established an in vitro system to induce autophagy in OYs (ML ©ells) using dexamethasone (dex) as stimulus.
Autophagic flux was monitottusing CytolD and mCheri¥ GFP doubldagged LC3 construct which enables the

rapid visualization and quantification of acidified vs neutral autophagic vesicles. Additionaly, autophagic signaling
pathways induced by ddreatment were monitored by immunotting. Our data indicate that dex dasependently

inhibits AKT/mTORCL signaling as well as activating the FoxO3a via inhibition of mMTORC2/AKT/ERK signaling
pathways to induce autophagy. In the mTORCL1 pathway, Akt phosphorylation at both Ser473 (plaaephoyy
MTORC?2) and Thr308 (phosphorylated by PIBRK1) were significantly inhibited (from 14hrs). This coincided with
inhibition of MTORCL1 activity demonstrated by the inactivation of S6K1, a direct substrate of mMTORC1, and the
initiation of autophagyBy comparison, inhibition of the mMTORC2/AKT signaling cascade also blocked the
phosphorylation of ERK resulting in nuclear translocalisation and transcriptional activation of FoxO3a induced
autophagy related genes. In addition, we identified two novet&a@onsive genes (i.e. redd1l & mkpl) that were
upregulated at both gene and protein levels in OYs followingtid@tment.

Taken together, our data suggest thatiGdliced autophagy in MLQ'4 cells is governed by the intricate crosstalk that
exists betweemTORC1, mTORC2, and FoxO3a signaling cascades.

OR18
Central regulation of bone mass by SNORD116, a netnanslated, imprinted gene: Potential role in skeletal
abnormalities in Prader-Willi Syndrome.

Ee-Cheng Khot, Yi QF, Herbert Herzo§® Paul A.Baldock?
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Here we describe the first ndranslated, imprinted pathway from the brain to bone, and its potential role in disease.
SNORD116 exists as a 29 copy cluster of unknown function; it is not translated butgsaanall nucleolar RNAOs
(snoRNA). SNORD116 is widely expressed in the brain in humans and is exclusively expressed in the brain of mice.
SNORD116 resides within the Prad#filli Critical Region, and is therefore imprinted, with the maternal copy siénc
PradefWilli Syndrome (PWS) individuals display additional dysfunction and/or deletion of theaitemced paternal

allele. Loss of SNORD116 has recently been associated with the PWS phenotype; obesity, insatiable appetite, cognitive
impairment, hormoal imbalance, short stature and osteoporosis.

Consistent with reduced stature in PWS, Snord116 KO mice showed delayed skeletal development, with reduced bone
size and mass in femurs and vertebrae of both sexes. The osteopenia in Snord116 KO wasutheel tooréidal bone

volume and cortical mineral apposition rate, with no change in cancellous bone. Importantly, the reduced cortical bone
formation was evident in skeletally mature mice, indicating ongoing suppression of osteoblast activity by loss of
Snod116 expression in the brain, beyond developmental processes.

These skeletal changes were consistent with reduced somatotropic axis activity; with reduced selrleveGHn

Snord116 KO mice.

The site of Snord116 activity in bone was isolated to thethgtamus, with viramediated over supply of Snord116
enhancing the skeletal phenotype of Snord116 KO mice. Moreover, this response indicates that normal skeletal
homeostasis requires a physiological range of Snord116 expression.

In conclusion, SNORD116aletion in mice recapitulates the short stature, low BMD and somatotropic imbalance of
PWS. Moreover, it demonstrates for the first time, thattnanslated RNA, expressed solely within the brain can

regulate bone mass in health and disease; highligtitengotential complexity of central regulation of bone mass.
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Thymosin ! , enhances mechanical and morphological properties of healing murine fractures

Rhys D Brady, Stuart J McDonaltf Johannes A SchuijétsAlex R Ward] Brett A. Tonkifi Nicole CWalsH and
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1. Department of Human Biosciences, La Trobe University, VIC, Australia

2. St VincentOs Institute of Medical Research and Dept. of Medicine, St VincentOs Hospital, University of Melbourne,
Fitzroy, VIC, Australia

Thymosin! 4 (T! 4) is a peptide with mulfunctional regenerative propertigslinical trials are investigating the

potential use of ,in accelerating corneal, dermal and cardiac wound repair. We hypothesised that treatment with T
may also promote healing frhctured bone.

In a previous pilot study we showed that, Enhanced the integrity of healing murine fibular fractures. Here we extend
these studies to further characterize mechanical properties of fractures and analyse morphological changes of fracture
callus from mice treated with!T.

Mice received bilateral fibular fractures awere given i.p. injections of eithet 7(6 mg/kg) or saline at-03-, 6-, 9
and 12days posfracture. Calluses from salineand T ,-treated mice were analysed for: i) chanical properties at 42
day postfracture using threpoint bending and ii) composition at-1&@nd 21days posfracture using micra¢omputed
tomography #CT), histology and histomorphometry.

Mechanical testing revealed thdt,fireatment enhanced pefkce to failure (41% increase, P < 0.01) and stiffness

(25% increase, P < 0.05) of healing fractures compared with controls.

#CT analysis of 14 day callusesowed no differences in any measured parameter between treated and control animals.
By 21 days pstfracture, the fractional volume of mineralised tissue and highly mineralised tissue were increased
(18%,P < 0.01 and 26%, P < 0.05 respectively) in calluses frbptr€ated mice compared with controls.
Histomorphometry complemented tHh€T data; at 2 days posfracture, T s-treated callusewere 23% smaller (P <

0.05), had almost half the amount of old cortical bone (P < 0.05) and had 31% more new trabecular bone area/total
callus area fraction compared with controls (P < 0.05).

Overall, resultgrom this study demonstrate that,lenhances bone formation and mechanical integrity in healing
murine fractures. As such! Tmay prove to be a suitable therapeutic agent for promoting bone fracture healing.

OR20
Osteoblast lineage specific knockout athemokine MCP1 blocks the anabolic effect of PTH on bone.

Nigel Morrison', Mark Forwood, Nicola Partridgé
1. School of Medical Science, Griffith Universi@pld Coast, QLDAustralia
2. Department of Basic Science and Craniofacial Biology, New Yorkeysity College of Dentistry, New York, USA.

Gene array studies showed that the chemokine MCP1 was the highest induced gene during anabolic PTH treatment in
rats. Immunochemistry showed MCP1 expression in bone lining cells, presumably osteoblasfEHaiteatfhent. A

PTH dependent increase in MCP1 in osteoblasts was also observed using in vitro cell lines. Therefore the osteoblast
seems to be a reasonable source for the MCP1 increase in the anabolic effect of PTH, rather than osteoclast. MCP1 ge
knockout (KO) mice completely lost the anabolic effect of PTH on bone volume (BV/TV). Although bone formation

rate was unaffected by MCP1 KO the increased osteoid failed to mineralize, possibly due to a lack of increase in
osteoclast numbers in PTH treated amsnThe blunting of the anabolic effect of PTH in global MCP1 KO suggests

that the chemokine signalling is necessary for PTH actions. A cell specific knockout approach was used to test the
hypothesis that osteobldsteage (osteoblast/osteocyte) speatfkpression of MCP1 is necessary for the anabolic

effect. The typel collagen promoter (CQIRE) was used to drive CRE recombinase in conjunction with a floxed
(flanking LoxP sites) MCPA1f/f allele. Of all microCT parameters tested, the most sensitivatabodic PTH

treatment is connectivity density (ConnD) which measures the interconnectedness of trabecular bone. In wildtype
animals, PTH resulted in a 65% increase in vertebral ConnD (p=0.0001) while global MCP1 KO showed a 3% change
(p=0.63). In the apppriate control animal (CREegative MCP1f/f) PTH increased ConnD by 68% (p=0.0001) as
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expected. In contrast, in the animal where CRE deletes MCP1 in osteoblast/osteocyte (CRE+ MCP1f/f) the PTH
mediated increase in ConnD was severely blunted and noficagni(18%, p=0.22).

These data support the hypothesis that osteclit@stge expression of MCP1, resulting from PTH stimulation, is an
essential component of the PTH anabolic effect in mice.

OR21
The anabolic actions of CYP27B1 expression in mature eoblasts

Andrew G Turnef, Rachel A Daveéy Gerald J Atkin§ Howard A Morrig, Paul H Andersch
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The hormone 1,28lihydroxyvitamin D (125D) has been shown to regulate bone formation and bone resorption. A
conclusion made by some, is that the overall activity of 1,25D plays a negative role on bone mineral levels. However,
we have demonstrated that cells of the osteoblast lineage coBaertitbxyvitamin D (25D) to 1,25D by virtue of the

activity of the CYP27B1 enzyme, which appears to be necessary for the regulation of osteoblastic activity. To test these
findings, we have created two genetically modified mouse models in which Cyp2#essap is either ablated or

enhanced within osteoblasts. Cyp2?64>*and Osteocalcfi®* mouse lines were used to generate Osteobzetific
Cyp27b2KO mice (ObCYP27B1 mice). Transgenic mice were also generated in which Cyp27b1 gene transcription is
increased specifically in osteoblast cells by virtue bfiman Cyp27btransgendariven by the 3.6kb human

osteocalcin promotdObCYP27B1Tg). For each line, altered CYPRY activity within osteoblasts does not affect

serum calcium or 1,25D levels. In female ObCYPZ7M®iice at 6 weeks of age, vertebral BV/TV% was decreased (

18%, P<0.01) compared to Cyp2PY® littermates, largely as a result of redudédxdh (-12%, P<0.01). Conversely,

in 7 week old ObCYP27BIg transgenic micBV/TV% was increased within the vertebra (+14%, P<0.01), associated
with an increase in TbTh (+9%, P<0.01). Serum levels of alkaline phosphatase were incrédse@dm27B1Tg mice

(+14%, P<@05), with no apparent change in bone resorption as measured by Oc.N/BS and serlepcrdsese data

are supported by in vitro models that demonstrate that osteoblast cells convert 25D to 1,25D with subsequent changes |
gene expression. Our data sugpophysiological role for CYP27B1 activity in osteoblasts to promote bone formation,
consistent with our previous studies that demonstrate the necessity of adequate serum 25D levels to optimise bone
formation.

OR22
MRI sequencespecific bone marrow lesios in human knee osteoarthritis are characterised by different degrees
of degenerative change to cartilage and subchondral bone

Julia S. Kuliwaba?? Dzenita Muratovit? Flavia M. Cicuttinf, Anita E. WIuk4 Yuanyuan WarfgYeaRin Leé,
Emma JGiersch, Sophia Ott David Taylof, Sue Colling$ Julia M. Humphrie§ Graham Mercel, David M.
Findlay”
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3. School of Medical Sciences, The University of Adelaide, Adelaide, SA, Australia;

4. School of Public Health & Preventive Medicine, Monash University, Melbourne, VIC, Australia;

5. Anatomical Pathology, SA Pathology, Adelaide, SA, Australia;

6. Department of Radiology, Royal Adelaide Hospital, Adelaide, SA, Australia;

7. Department of Orthopaedics, Repatriation General Hospital, Adelaide, SA, Australia

MRI-identified bone marrow lesions (BMLs) are discrete subchondral bone abnormalities that have potential prognostic
value in osteoarthritis (OA). BMLs can be present/absent depending on the MR sequence used. There is limited
knowledge of what a BML represents at the cartilage-subchondral bone tissue-level, particularly for BMLs detected by
different MR sequences. The present study addressed this question for human knee OA.
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Tibial plateaus were obtained from 46 knee OA arthroplasty patients (24 men, 22 women; mea8 3gaiéd. To
identify BMLs, ex vivo MRI scans were performed using spedificand PDFSwveighted sequences. Cartilage volume
was quantitated from MR images. Whole tibial plateaus were sildromaged prior to sampling cartilagetbchondral
bone containing BML/NeBML for OARSI grading and histomorphometric assessment of bone edlingdand
microdamage.

No MRI pathology was detected for 20% tibial plateaus-BWL). BMLs were detected in 78% specimens; 2% had
subchondral cyst. Of all BMLs, 64% were seen only by PDFS sequences-BNDESwvith 36% seen by both
sequences (T1/PDFBML). A high OARSI score accompanied by reduced cartilage volume was observed for
T1/PDFS-BML compared to No-BML (p<0.02, p<0.007) or PDFS-BML (p<0.03). T1/PDFS-BML had increased
subchondral BV/TV (p<0.04), Tb.Th (p<0.02), and decreased TB.Pf (p<0.02), SMI (p<0.0005) compared to No-BML.
Osteoid volume and thickness were higher for T1/PDFS-BML compared to No-BML (p<0.005, p<0.0008) or PDFS-
BML (p<0.03, p<0.02). Osteoid and erosion surfaces, microcrack and diffuse microdamage parameters were not

different between BML/No-BML.

PDFS and T1 sequences appear to detect BMLs representative of different stages of OA disease progression. The
characteristic features of subchondral bone in the ‘late stage’ T1/PDFS-BMLs may be an adaptive modelling response

to minimise theaccumulation of microdamage. Further tis¢esel characterisation of MRI sequersgecific BMLs

will inform on their use as potential biomarkers for monitoring OA progression/therapy, as well as providing novel
insights into the pathophysiology of OA.

OR23
Closing the gap in osteoporosis management: implementation and outcome analysis of Secondary Fracture
Prevention Programs

Ganda K?and Seibel M
1. Department of Endocrinology and Metabolism, Concord Repatriation General Hospital, SydneyAlé8lia;
2. Bone Research Program, ANZAC Research Institute, The University of Sydney, NSW, Australia

We present three analysetating toSecondary Fracture Preventiprograms (SFPP) that have been instituted to
address the gap in osteoporosis marnegs:

(1) Systematic review and megaalysis of 42 publications on SFPPs published between 1996 and 2011: Outcome
measures extracted included bone mineral density (BMD) testing and osteoporosis treatment initiation rates. Studies
were grouped into 4 motefrom Type A (assessment & treatment) through to type D (patient education only). Meta
analyses demonstrated increased BMD testing (p=0.06) and treatment initiation rates (p=0.03) with increasing
intervention intensity. (2) A-®ear RCT of 102 patientsitiated on oral bisphosphonate therapy at the Concord SFPP,
randomised to-Bnonthly follow-up with the SFPP (Group A) or primary care physician follgg{ Group B).

Compliance & persistence were measured using claims data and their predictors aAtB4edonths, medication
possession ratio (MPR) and persistence were high and similar in both groups. In the adjusted analysis, patients in groug
A were not more likely to be compliant or persistent than those in group B, indicating that initiation of thighap

an SFPP is associated with high letegm therapeutic adherence. (3) In-gear prospective study, we determined
predictors of refracture amongst 234 subjects managed by the Concord SFPP. In multivariate aralgsisditp

(HR 2.04 if >3, 986Cl 1.103.79), corticosteroid use (HR 1.75, 1-223), total hip BMD (HR 1.36 per 0.1g/ém

decrease, 1.08.70) and a MPR of <50% (HR 3.36, 1.853) were significantly associated with refracture, indicating
patients with these criteria are at high aefure risk, requiring intensive management.

Our results demonstrate that (a) intensive SFPPs (Type A) are effective in raising treatment rates; (b) following
treatment initiation by the program, patients are likely to adhere to therapy outside theuSdRiP therapeutic
compliance remains the major determinant of refracture.

OR24
Evidence that metal wear particles exert a prepsteoclastogenic effect via osteocytes.

Renee T Ormsby Tania N Crottf, David R Haynes David M Findlay and Gerald J Atkin's
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Aseptic loosening of ortipaedic implants following total hip replacement (THR) has been associated with the
induction of osteoclastogenesis. Osteocytes have been shown to have a central role in mediating osteoclfstogenesis
2] and we have reported that polyethylene wear pastinduce a preaatabolic phenotype in osteocy{8}. It is

therefore possible that osteocytes play a role in the response to metal particle wear. Our aim was to analyse the short
term response of mouse and human ostediigecells exposed to metal weparticles in vitro. Human trabecular bone
derived osteoblasts were differentiated for 28 days under mineralising conditions prior to treatment, which we have
shown induces a mature osteoeljte phenotype. The mouse osteoblastic cell line {8M¥3, whichdifferentiates to a
mature osteocyte stage cells was also cultured for 28 days under mineralising conditions. The resultinglidsteocyte
cells were treated with varying concentrations of mieszed titanium/aluminium and cobalt chrome wear partices f

48 hours. RNA was extracted and used for the analysis of gene expression using reat @& RSIimilar to our

previous findings with polyethylene wear particl8s metal particles showed evidence of promoting a pro
osteoclastogenic phenotype in osteocytes, evidenced by the induction of a high RANKLRNYGexpression ratio

in human primary osteocyie cells and differentiated mouse IB&N3 cells. Furthermore, the mRNA expression of
genes associated with osteocytic osteolysis (CA2, CTSK, MMl &creased in both cell types. SOST mRNA
expression waalso increased. We have reported that the protein product of SOST, sclerostin promotes
osteoclastogenesis by induces the expression of RANKL in mature human ostiéeogds in vitro[2]. In summary,
osteocytes exposed to metal wear particles shomerddsed expression of genes associated with osteoclastogenesis
and osteocytic osteolysis, identifying osteocytes as potentially important regulators of bone losprivspiestic

loosening.
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Arole for V-ATPase VO domain subunit ein bone homeostasis

Hua Ying', Tak S CherfgAn Qirt%, Euphemie LanddpQing Jiand, Kerong Daf, Nathan J Pavids Ming H Zheng?®
1. Centre for Orthopaedic Research, School of Surgery, The University of Western AuBtetla WA, Australia;
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3. AustralianChina Joint Centre for Bone and Joint Disease, Nanjing University, NadiarggsupP.R. China

Vacuolartype H-ATPases \(-ATPase} proton pumps function tacidify a diverse rage of intracellulaorganelles

required to sustain cellular homeostasis. In osteoclasts (O@s)Pdses are uniquely enriched on the surface of the

ruffled border membrane where thesgrve to acidify the underlying extracellular milieu, a prerequisite for bone

resorption. The mmmalian VATPase complex is composed of at least 14 subunits (organized into two functionally and
structurally distinct domains, the cytoplasmic V1 and the membarieedded VO0), of which the hydrophobic VO domain

e subunit(s) (i.e. el and e2 paralogsyae poorly characterized. Hergsing the Crd_oxP systemwe demonstrate that

el is the major functional isoform expressed in OCs. Whereas miceamitlitional knockout (cKO) of the e2 isoform in
either mature OCs @hepsirk (CtsK®™) or OC precursorRANK “) have normal bone mass, conditional deletion of

the el counterpart results in severe-@h osteopetrosis (Ct$#-e1 cKO mice; designatexl:°herein) and/or

embryonic lethality (RANK™-e1 cKO), respectively. Histomorphometric assessmenatesi¢hat thenarrow spaces of
femurs from e3°° mice were completely occluded by unresorbed bEoasistently, deletion of el significantly impaired

the one resorptive function @Cs derived frone1*° spleen cells, but did not alter overall OC diffetation.
Mechanistically, this impairment is due to a disruption in extracellular and intracellular acidification as evidenced by live
cell confocal microscopy and in vitro acidification assays. Interestingly, loss of el resulted in destabilizatidf of the
ATPase complex with reduced expression of VO a3 subunit and uncoupling of V1 and VO domain assembly. This
disruption was further confirmed by Bioluminescence Resonance Energy Transfer (BRET) proximity assays which founc
that the integrity of the VO dorrawas compromised due to reduced association between critical VO subunits.
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Collectively,our data indicate that the-XTPase VO domainlesubunitis anintegral component of the OC acidification
machinery.

OR26
Neurological heterotopic ossificatiorrequires both spinal cord injury and macrophagedependent soft tissue
inflammation
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Neurological heterotopic ossification (NHO) is a frequent complication of spinal cord and traumatic brain injuries and
manifests as atormal ossification of soft tissues near joints. NHO is debilitating, causing pain, joint deformation,
ankylosis and vascular and nerve compression. The mechanisms leading to NHO are unknown with complicated and
expensive surgical resection, the only effectreatment approachio elucidate NHO pathophysiology we have

developed the first animal model of NHO in genetically unmodified nhittee underwent a spinal cord transection

(SCI); muscular inflammation was induced by cardiotoxin injection in lisCTX). SCI alone or muscular

inflammation alone did not induce NHO. The combination of SCI with muscular inflammation was necessary to induce
NHO which is consistent with clinical observations (NHO incidence is higher in patients with severe trauma or
concomitant infection). Abundant F4/8facrophages, which can provide {anaabolic support in bone formation,

were detected within the inflamed muscle and associated with areas of intramuscular bone formation (confirmed by von
Kossa and collagen type 1istiag). In vivo depletion of macrophages with clodroria@ded liposomes prevented

NHO formation. Zoledronate treatment exacerbated NHO. This supports that macropdigeed inflammation is a

key activator of NHO following SCI.

SCI was necessary for NHO development suggesting that it causes release of systemic factors priming NHO. Indeed,
NHO developed in neparalysed inflamed front limbs with SCI. Also, blood plasma from mice with SCI ar@TM

induced osteogenic differentiati of cultured muscle mesenchymal progenitor cells (nMPC) sorted from naeve mice.

In conclusion, our model suggests that Nld@ 2insult process with 1) SCI inducing the release of factors that

sensitize mMPC to abnormal osteogenic differentiation inates and 2) macrophages accumulating in inflamed

muscles then triggering abnormal osteogenic differentiation of mMMPC. This study represents a significant advance in
the understanding of NHO, revealing two targetable pathophysiologic mechanisms.

OR27
Chondrocytes mediate the antinflammatory effects of therapeutic glucocorticoids in K/BxN seruminduced
autoimmune arthritis.
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aprwdE

Therapeutic glucocorticoids (GC) are widely used in the treatment of autoimmune arthritstu@igiaims to
investigate whether chondrocytes have a role in mediating thanflathmatory effects of therapeutic GCs in K/BxN
seruminduced autoimmune arthritis using a chondro®yecificglucocorticoid receptor knoetut (chGRKO) mouse
line.

Tamoxiferrinducible chGRKO mice were generated by crossin§®&& mice with Col2aiCreER? mice. Four
weekold male chGRKO mice and their Cnegative GE*™* ittermates (WT) were injected with tamoxifen
(0.1mg/g/day). Arthritis was inducted at 8 weeksige by injection of K/BxN serum (WK/BxN and chGRKQO

Queenstown — New Zealand 36 7-10 September 2014



K/BxN) followed by treatment with either placebo or 1mg/kg/day i.p. dexamethasone (Dex) from day 4 through to day
15. Arthritis was assessed daily (ankle size, clinical score) and inflammatioraged#gradation and bone erosion
were measured by histology at endpoint (day 15). RNA was isolated from inflamed ankle joints for gene expression
analysis.

Both chGRKQOK/BxN and WT-K/BxN developed acute arthritis as assessed by clinical score and meastuoém

ankle size. Dex significantly suppressed joint inflammation inKYBxN mice (p<0.05) while chGRK&/BxN mice

were completely resistant to the amflammatory actions of Dex (fig. A). Histological analysis revealed that Dex
significantly reducednflammatory activity, cartilage degradation and bone erosion irKWBKN mice (p< 0.05 for all
paraneters, compared to WH/BxN placebo). In contrast, Dex treatment had no effect on any of these measures in
chGRKOKBXxN animals. Gene expression analysiga@ed that treatment with Dex suppressed the expression-of pro
inflammatory cytokines (IL1! ), neutrophil recruiting chemokines (CXCL1, CXCL2) and the cartidegrading

enzyme, MMP13, in WAK/BxN mice (fig. B) with no effects on gene expression in ch@RK/BxN mice.

We conclude that in KBxN seruinduced arthritis, the therapeutic effects of glucocorticoids are mediated via a GR
dependent signaling pathway in chondrocytes.
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Prolonging osteocytic JAK/STAT signalling by deletion of SOCS3 results in a profound seadivergent change in
trabecular bone mass
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The SOCS (suppressor of cytokine signalling) family of proteins limit JAK/STAT cytokine signalling. SOCS3 binds

directly to receptors that play kegles in bone metabolism, including glycoprotein 130 (gp130), leptin receptor-and G
CSF receptor. SOCS3 expression in the osteoblast lineage is stimulated by parathyroid hormone (PTH), mechanical
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loading and IL6/gp130 family cytokines, all of which incre@bone formation, at least in part, by acting on the
osteocyte to inhibit sclerostin expression.

To investigate the role of osteocytic SOCS3 in bone remodelling, we examined the skeletal phenotype of mice with
SOCS3 conditionally deleted in osteocyte$PLCre.SOCSH'). Femora were analysed by microCT, and tibiae by
histomorphometry, at five different ages.

DMP1Cre.SOCS%' mice demonstrated a selivergent trabecular bone phenotype, after sexual maturation. At 2 and 6
weeks of age, trabecular bone volume (BV/TV) was significantly greater (1.5-fold,$<0.01) in both male and

female DMP1Cre.SOC%3 mice compared toge and sexmatched controls (DMP1Cre.SOC%9. However, at 12

weeks of age, while both male and female DMP1Cre.S#tBi#ce demonstrated a high level of bone remodelling,
including significantly greater osteoid, osteoblast and osteoclast surfages0(@lb), the resulting effect on trabecular
bone mass was profoundly different between sexesfaddmigher BV/TV was observed in female

DMP1Cre.SOCS%' mice (p<0.0001), whereas in males, BV/TV was half that of control (p<0.01). Females lost 50% of
their high bone mass phenotype by 16 weeks, and completely resolved to control levels by 26 weeks. Male
DMP1Cre.SOCSY' mice retained their low BV/TV to 26 weeks.

These data indicate that SOG®@&diated inhibition of osteocytic JAK/STAT signalling rasts both bone formation

and resorption, with the balance being-siaxd agespecific. The striking sexually divergent phenotype at 12 weeks
indicates that osteocytic JAK/STAT signalling is a key influence that determines sexual dimorphism in adulatrabec
bone remodelling and bone mass.

OR29
Effects of calcium citrate, fortified juice and dairy products on serum calcium in postmenopausal women

Sarah M Bristow, Angela Stewart, Rama Kallaru, Anne Horne, Greg D Gamble, Ian R Reid
Bone and Joint Research Group, Department of Medicine, University of Auckland, Auckland, New Zealand

Recent evidence suggests calcium supplementation increases cardiovascular risk. Although the mechanism is presently

unclear, it may involve the elevation in serum calcium that occurs following the ingestion of a calcium supplement.

Most evidence suggests dietary calcium is not associated with cardiovascular risk, which could be related to its smaller
calcaemic effect. The effects of different calcium sources on serum calcium are therefore of interest. We recruited 10
postmenopausal women into a cross-over trial. Participants received each of the following four treatments in random

order: 500 mg of calcium citrate fasting, 500 mg of calcium citrate afteyad, B0 mg of calcium as fortified juice, or

500 mg of calcium from dairy products. Blood was sampled before, and 1, 2, 4 and 6 hours after the treatment was
ingested. Serum calcium increased significantly from baseline, within the normal range, &fiateraention, and
remained elevated at 6 hours after calcium citrate and fortified juice. The elevation in serum calcium was identical after
calcium citrate fasting and fortified juice. In comparison, the elevation in serum calcium was similar bid deélaye
calcium citrate was taken with a meal, and was smaller when calcium was taken from dairy products. These findings
indicate serum calcium is elevated for at least 6 hours following the ingestion of a calcium supplement, and that this
elevation is notliminished when calcium is taken with a meal or as a fortified juice. The smaller increase in calcium
after dairy products might explain the difference in cardiovascular risk between supplemental and dietary calcium.

OR30
Explaining gender difference infracture risk: the role of volumetric bone mineral density

Hanh M Pham™?, Nguyen D. NguyénMei Chart?, Jacqueline R. Cente?, John A Eismal?**3 Tuan V. Nguyéerf®

1. Osteoporosis and Bone Biology Division, Garvan Institute of Me&eakarch, Sydney, NSW, Australia;

2. St Vincent's Clinical School, the University of New South Wales, Sydney, NSW, Australia;

3. Department of Endocrinology, St VincentOs Hospital, Sydney, NSW, Australia;

4. Clinical Translations and Advanced EducationgPam, Garvan Institute of Medical Research, Sydney, NSW,
Australia;

5. Notre Dame Medical School, Sydney, NSW, Australia;

6.School of Public Health and Community Medicine, the University of New South Wales, Sydney, NSW, Australia;

Queenstown — New Zealand 38 7-10 September 2014



Men and women with theame age and areal bone mineral density (aBMD) are assumed to have the same risk of a
fragility fracture. However, it is not clear whether this assumption holds true for different fracture sites and when
volumetric bone mineral density (vBMD), instead BMD, is taken into account. The present study aimed to
determine the gender difference in any andgsitecific fracture risk using volumetric and areal bone mineral density.

This populatiorAbased prospective study involved 2279 women and 1379 men age@érs (median: 68), who had

been followed for a median of 9 years (rand22b years). Femoral neck aBMD (g/cm?2), was measured by dual energy
X-ray absorptiometry (GEunar) at baseline. Femoral neck vBMD (g/cm3), was estimated from aBMD and bone
mineral content (BMC) using this published algorithm: vBMD&BMC/aBMD)2. Lowtrauma fracture was

ascertained from Xay reports.

During the followup period, 728 (32%) women and 227 (17%) men sustained at least one fracture. On average, aBMD
was lower in vamen than in men (0.81 + 0.14 vs. 0.93 + 0.15, P<0.0001). Volumetric BMD, however, was not different
between women and men (0.32 + 0.07 vs. 0.31 + 0.06, P<0.117). For a given aBMD and age, women had a higher risk
of any fracture compared to men (HR: 198%CI: 1.181.62), but not for hip or vertebral fracture. However, for a

given vBMD and age, the risk of fracture was consistently greater in women than men for any fracture (HR 2.04;

95%CI: 1.76-2.36), for hip fracture (HR: 2.02; 95%CI: 1.37-2.96), and for vertebral fracture (HR: 1.93; 95%CI: 1.51-

2.45).

These results indicate that women have higher risk of fracture than men for a given age and vBMD. The data also
suggest that vBMD migh be a better predictor of fracture risk than aBMD, and that the diagnosis of osteoporosis should
be based on vBMD rather than aBMD.

OR31
Quantifying the extent of the osteocyte network: How do the nhumbers stack up?

Pascal R Buenzli Natalie A Sinfs
1. Shool of Mathematical Sciences, Monash University, Clayton ¥igtralia.
2. St VincentOs Institute of Medical Research, The University of Melbourne, Fitzroy VIC, Australia.

Osteocytes form an extensive cellular network throughout the hard tissue matrix of the skeleton. However due to
limitations in imaging techniques, the magnitude and complexity of this network remains undefined.

We have used data from recent papers obthby new imaging techniques to estimate absolute and relative quantities

of the human osteocyte network to form a more complete understanding of the extent of this communication system.
We estimate that the total number of osteocytes within the avedagiehaman skeleton is ~42 billion (roughly 50% of

the number of neurons in the brain). We calculate a total number of osteocyte dendritic processes projecting from these
cells of ~1.67 trillion, forming a total of 21.5 trillion connections that extenolin the skeleton (20% of the number

of neural connections in brain). If all the osteocytic processes were connectedegnthis would extend 175,000 km

(>4x the earthOs circumference). We calculate the total surface area of the#malicalar systm to be 156

which is greater than the skin (3nand equivalent to the floor space prescribed for 1092rénege chickens. However,

the residing osteocytes leave only enough space for 10mL extracellular fluid, thus microscopic changes in pressure can
be readily detected by the osteocyte. Calculations based on measurements in-iadiatiesh murine osteocytic

osteolysis indicate a potential total loss of 14hwone in this process. Finally, based on the average speed of

remodelling in the adult, weafculate that 8.7 million osteocytes are replenished throughout the skeleton on a daily

basis (101 / second), indicating the dynamic nature of the osteocyte network.

We conclude that the osteocyte network is bréalting in its complexity and has great information processing power.
Furthermore, continual replenishment of large numbers of osteocytes allows therapeutic changes to the continually
renewed osteoblast poptibn to be rapidly incorporated into the skeleton.

OR32
Isolation and characterisation of osteocytes from human trabecular bone

Matthew Prideaux, L. Bogdan SolomdnChristine SchutZ, David G. Campbél] David M. Findlay and Gerald J.
Atking
1. Centre for Orthopaedic and Trauma Research, The University of Adelaide, SA, Australia;
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2. Wakefield Orthopaedic Clinic, Adelaide, SA, Australia

The importance of osteocytes in maintaining bone homeostasis is becoming ever more apparent [1,2]. However,
studying primary osteocytes is difficult due to their location within the mineralised bone matrix. Techniques for

isolating osteocytes from mouse bone have been described [3] but as yet no such techniques have been documented f
human osteocytes. We have dioped a method for isolating osteocytes from trabecular bone from patients undergoing
knee arthroplasty. Trabecular bone pieces were subjected to sequential digestions in collagenase/EDTA. Cells were
harvested after each digest and cultured over a Saycburse. Osteocyte marker gene expression was analysed by
RT-PCR and cell morphology was demonstrated by phalloidin staining and confocal microscopy. Cells from digests 1
and 2 expressed low levels of the osteocyte markers SOST and DMP1, with intzealseith digests 3 and 4. The

highest levels were observed in digests 5 and 6, withfal@0elative increase in DMP1 and &@&d increase in SOST

MRNA compared to digest 1. FGF23 mRNA expression was observed from digest 3 onwards, increasingighdto 150

in expression in digest 6. The osteocyte markers PHEX and MEPE were also increased in the later digests. The cells
isolated in digests 1 and 2 displayed a mixed morphology, with ostetikéasells and some dendritic osteocite

cells. Digests & contained many stellate, highdyendritic cells. Treatment of isolated cells from digesgsv@th

50nM PTH or 10nM 1,25(OHD; for 24 hours resulted in the downregulation of SOST and upregulation of FGF23

MRNA levels, respectively. In conclusion, wesbaleveloped for the first time a reproducible method of isolating
osteocytes from human bone. The isolated cells express osteocyte markers, display a dendritic morphology and respon
to anabolic hormones similar to osteocytes in vivo. Such cells withauable for furthering human osteocyte

research.
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OR33
Dencsumab reduces hip cortical porosity in women with osteoporosis
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3. Oregon Osteoporosis Center, Portland, OR, USA;

4. Instituto de Investigaciones Metab—Ilicas, Buenos Aires, Argentina

5. University of Britis Columbia, Vancouver, BC, Canada;

6. Curato R¢ ntgen, Oslo, Norway

Cortical thickness, area, mass, and porosity are determinants of bone strength and so, contribute to nonvertebral fractui
risk. Cortical porosity is a marker of structural decay assatiatth an exponential worsening in bone fragility and
results from unbalanced and accelerated intracortical remodeling upon Haversian canal surfaces. Canals enlarge,
coalesce, and fragment the cortex. Reducing remodeling will limit worsening of pordsity lmdividuals already at
increased risk for fracture, reducing porosity is preferred. Using MDCT hip images from the FREEDOM Jstuey
previously reported that hip cortical mass and thickness improved over 3 years of denosumab administration. We
postulated that this could be explained by infilling of porosity in the inner cortical region adjacent to the medullary
canal. Here, we used a subset of these images from FREEDOM to evaluate changes in hipReraEsitage

porosity in both the compaand the trabecularized (outer and inner transitional zones) cortical volumes of the
subtrochanter region were measured using StrAx1.0 soff@fiem MDCT hip images obtained at baseline and year
3 (placebo, n=22; denosumab, n=28).

The percentage volumaecupied by porosity at baseline was 72% in the inner transitional zone adjacent to the

medullary compartment, 37% in the outer transitional zone, and 29% in the caappeating cortex. Cortical porosity
correlated positively with serum CTX (p=0.017damegatively with hip strength estimated using finite element

analysis (p=0.027). Denosumab reduced porosity compared with baseline and placebo at year 3 across the entire corte:
(Figure) and in each compartment, reaching treatment effect (dendgulaxato) improvements ob1.8% (inner

transitional zone)Eb.6% (outer transitional zone), aBd.9% (compaeappearing cortex) (all p<0.001).
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Since reductions in cortical porosity equate to increased mineralised bone matrix mass and both are relevafit to strengt
these improvements are expected to contribute to the observed reductions in nonvertebral fractures associated with
denosumab administration.

Disclosures:RM ZebazeOwnershipP StrAx Corp. Research grants, advisory boards, and/orana®Amgen,

MSD, and ServierC Libanati: Employee and stock/stock optioB&\mgen;MR McClung: Research grants, advisory
boards, and/or honoraf@Amgen, Eli Lilly, Merck Novartis, and Warne€hilcott; JR ZanchettaResearch grants
and/or consulting feeBAmgen,Eli Lilly, GSK, MSD, and RadiusDL Kendler: Research grants, advisory boards,
and/or honorari®Amgen, Eli Lilly, GSK, J&J, Merck, Novaig, Pfizer, and WarneChilcott; A H¢ iseth: Nothing to
disclose A Wang: Employee and stock/stock optioB&\mgen;A GhasemZadeh: Ownershipb StrAx Corp;E
Seeman:DirectorbStrAx Corp. Research grants, advisory boards, and/or hon&rariegen, Eli Lilly, MSD,

Novartis, Sanofi Aventis, and Warnéhilcott Amgen Inc. sponsored this study, and assisted with theggon of
this abstract
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Figure: Percentage change from baseline at year 3
in cortical porosity at the hip
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OR34
Effects of calcium supplements on blood pressure and blood coagulation: a randomised controlled trial

Sarah M Bristow, Greg D Gamble, Angela Stewart, Lauren Horne, Borislav Mihov, Anne Horne, lan R Reid
Bone and Joint Research Group, Department of Medicine, University of Aucklackland, New Zealand

Calcium supplements appear to be associated withdsed cardiovascular risk; however the mechanism underlying
the increase in risk is presently unclear. We studied the acuterandtB effects of calcium supplements on blood
pressure and their acute effects on blood coagulation. We recruited 100 mysiosai women into a randomised,
placebecontrolled trial. Participants were allocated to calcium (1 g/day as citrate, carbonate or microcrystalline
hydroxyapatite) or a placebo containing no calcium. Blood was sampled and blood pressure measuretb® iyotoly
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8 hours after the first dose, and after 3 months of supplementation. Blood pressure was measured on participants from
all groups. Systolic and diastolic blood pressure declined from baseline in the control group and all calcium groups over
8 hous. When the calcium groups were pooled, the reduction in blood pressure was less at spaiatSnrethe

calcium group compared with the control group. After 3 months of supplementation blood pressure was not different
from baseline in the control orlcaum groups. Blood coagulation was measured by thromboelastography on

participants allocated to calcium citrate or to placebo (n = 36). The coagulability of blood increased over 8 hours in the
control and calcium citrate groups. The time to clot initratias significantly shorter in the calcium citrate group

compared with the control group at 4 hours, and the coagulation index (an overall assessment of coagulation status) wa
significantly increased in the calcium citrate group compared with the cgntngb at 4 hours. We found adverse

trends in blood pressure and blood coagulation acutely following the ingestion of a calcium supplement. However,
because of the borderline significance of these findings and small size of our trial, they should lymiaeddstiarger

studies.

OR35
Secular decline in fracture incidence is not associated with better peacture outcomes

Dana Bliuc!, Mei Charl, Tuan V NguyenJohn A Eismal?, and Jacqueline R Centér
1. Osteoporosis and Bone Biology, Garvan Institute of Medical Research, Sydney, NSW, Australia;
2. St VincentOs Hospital, Sydney, NSW, Australia

During the last decade, hip fracture incidence has declined and life expectancy improved. Howewrergiaiis

whether the outcomes following osteoporotic fracture have changed accordingly. The aim of this study was to compare
re-fracture risk and excess mortality following osteoporotic fracture between two cohorts with similar ages but
separated in time.

Study participants comprised women and men 60+ participating into DOES1 (recruited from 1989 and born prior to
1930) and DOES?2 (recruited from 2000 and born between 1930 and 1945). All fractures excluding head, fingers and
toes were recorded. Mortality dateas obtained from Dubbo media records. Atgndardised fracture incidence and
mortality rates were calculated. The difference in excess mortality between the 2 cohorts was assessed using
standardised mortality ratios (SMR) calculated for each study tokiog timespecific population mortality rates.

The prevalence of osteoporosis declined between the 2 cohorts in both women and men by approximately 40%.
Correspondingly, the fracture incidence also declined by ~ 1/3 in both genders. Interestifrglgture risk was

similar for DOES2 and DOES1 [women aggjusted RR 2.0 (95% ClI, 2&85) in DOES1 and 1.9 (95% ClI, 12.3) in
DOES2 and men, 3.5 (95% CI, 47) in DOES1 and 3.4 (95% CI, 24.5) in DOES2]. Crude mortality rates
decreased during stydollow-up. However, after taking into account the difference in general population life
expectancy during the study periods, the excess mortalityfigastire was similar [women, SMR 2.1 (95% Cl,-1.7
2.6) in DOES1 and 1.7 (95% ClI, 12.4) in DOES2, ad men, 1.9 (95% ClI, 1-2.5) in DOES1 and 1.9 (95% ClI, 1.3
2.7) in DOES2].

Thus despite a reduction in the prevalence of osteoporosis and fracture incidence over the last 2 deatlgs, ik
and fractureassociated excess mortality was similine reasons for this deserve urgent exploration.

OR36
Vascular Calcification Does Not Progress Following Kidney Transplantation

Jiunn Wong', Mirna VucakDzumhut, Grahame Elder?
1. Department of Renal Medicine, Westmead Hospital, Sydney, NSW, Aaistral
2. Osteoporosis and Bone Biology Division, Garvan Institute of Medical Research, Sydney, NSW, Australia

Vascular calcification (VC) is associated with increased cardiovascular (CV) ecalia# mortality in patients with
chronic kidney disease (CKDKidney transplantation improves CV mortality, but whether transplantation affects VC
progression is unclear. The abdominal aortic calcification score (AACS) assessed from lateral abdoayinal X
correlates to coronary artery calcification and identifi@emts at increased CV risk. We examined progression of VC
after kidney and simultaneous pancreas kidney (SPK) transplantation using the AACS.
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Patients transplanted at Westmead Hospital are assessed using a valigetiet] RACS scale at 4 weeks, lareand

5 years postransplant, with demographic and laboratory data also collected. Changes in VC were assessed by paired T
test and ANOVA. Results are presented as mean and standard deviation, median and interquartile range and mean
difference (MD) with95% confidence intervals (Cl).

Baseline to 12 month data was available for 161 patients (51 SPK), with age at transplant 43 \&E3rar(@%lialysis
vintage 18 months (54). Baseline AACS was 2.8 + 5.3 and 2.8 + 4.8 at 12 months (correlation .910@K00ON
paired sample ‘Test, MD 0.04 + 2.3 (95% C0.31 to 0.39; p=0.84) with no differences in progression by gender,
presence of diabetes, kidney or SPK, or use of bisphosphonates or calcitriolfiptise ttansplant year. For 28
patients, Syear data was available. Age at transplant was 40 yea#/7()359% male and dialysis vintage 10 months
(2-20). Baseline AACS was 3.1 + 6.1 and 3 £ 5.2 at 5 years, and did not progress; MD 0.04 {2504dC14;
p=0.96).

VC progresses rapidly in patients on dialysis and changes are often reported during 12 months observation. However,
no differences in VC scores were detected ovérylears following transplant, and this is likely to contribute to
reduced pastransplant mortality.

OR37
Social disadvantage and incident fractures of the major osteoporotic sites: Data from the Geelong Osteoporosis
Study Fracture Grid

Brennan SL?3 BuckiSmith G, Dobbins AG, Holloway KL, Moloney D} Pasco JA*
1.School of Medicine, Deakin University, Geelong, VIC, Australia;

2. NorthWest Academic Centre, The University of Melbourne, Melbourne, VIC, Australia;
3. Australian Institute for Musculoskeletal Sciences, Melbourne, VIC, Australia

Few data exist that inviégate associations between socioeconomic status (SES) and fracture sites other than the hip.
We investigated agspecific associations between SES and incident major osteoporotic fractures of the hip, humerus,
(clinical) spine and forearm.

Incident fractures that occurred 262607 for men and women aged 50 years and over were identified using a
computerized keyword search of all radiological reports from the radiological centers servicing the Barwon Statistical
Division (BSD), south easterhustralia. SES was determined by crosterencing residential addresses with Australian
Bureau of Statistics census data and categorized in quintiles based upon the BSD reference range. We tested the
frequencies of observed fractures for each quintil8E$ using chi square comparison, and calculatedpeeific

fracture incidence across SES quintiles.

During 20062007 we identified 1,869 incident fractures (495 hip; 295 humerus; 950 spine; 129 forearm) in 543 men
and 1,326 women. Differences existexhvibeen observed vs. expected fractures across SES quinieedp). SES

showed a linear association with fracture incidence, whereby the greatest proportion of fractures was observed in the
most disadvantaged SES quintile and the lowest proportionvaasier the least disadvantaged quintile. When stratified
by 10 year age groups, the pattern was consistent, with the exceptio®®f/B@rs where no association with SES was
observed.

Socially disadvantaged individuals have higher incidence of fractthe anajor osteoporotic sites compared to less
disadvantaged individuals; this reflects the waglcumented social gradient of many other chronic diseases. The
differences between observed and expected fracture incidence across SES quintiles appeaulginge warrant

public health concetn

OR38
An international comparison of quality of life utility changes during the first 4 months following osteoporotic
fracture in Australian adults (AusICUROQS).
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In 2009 the International Costs and Utilities Related to Osteoporotic Fractures Study (ICUROS) was initiated in eight
certres across Australia (AuslICUROS). Insufficient Australian data were available for hip and vertebral fractures to
contribute to the first ICURQOS publication documenting the protocol and early quality of life (QoL) chantphside

[1]. Following the same methodolof#] the current work adds Australian data to these international results.

QoL utility scores using the EQD from 2,758 fractured patients from 10 countries were compared with those from
624 Australians (hip: 224; vertebr&@2; wrist: 308). The Australian mean QoL before fracture was amongst the highest
internationally for all fracture groups (Table-&p At 4months poship fracture Australian and Swedish patients rated
QoL similarly with significant improvements peisacture but still 1520% lower than préracture.

Changes in QoL immediately following wrist fracture were similar internationally except for France with a greater
decline and the USA where there was a longetitag between fracture and assessment.cdigiin the immediate
decline in QoL is less dramatic for vertebral fractures;mbths the decline is similar to hip fracture patients in
Australia, Austria and Russia with other countries demonstrating even less improvement. Hidtaatyme QoL in
Australians regardless of fracture type is associated with larger subsequent declines in QoL (regression analysis;
p<0.05) consistent with international data. QoL loss was not different between gender or those with and without
previous fracture (p>0.05).

These results suggest QoL decline following fracture is significant but not greater in Australia than elsewhere. At 4
months posfracture vertebral fracture patients report similar declines in QoL to hip fracture patients.

References:
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Table 1a to c: Utility scores derived from UK weight$
a: Hip fracture participants
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b: Vertebral fracture participants
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Risk of
fracture in men with prostate cancer on androgen deprivation therapya Population-Based Cohort Study in
New Zealand

Alice Wang? Zuzana Obertov Charis Brown, Lynnette FergusdnRoss Lawrensdn
1. Waikato Clinical SchoolUniversity of Auckland, Hamilton, New Zealand
2. Discipline of Nutrition University of Auckland, Auckland, New Zealand

The use of androgen deprivation therapy (ADT) has been reported to accelerate bone loss and increase the risk of
fracture. We aimetb examine the association between different types of ADT and fracture risk in the New Zealand
prostate cancer (PCa) population, and to evaluate the subsequent risk of mortality after a fracture.

Using datasets created through linking records from #he Klealand Cancer Registry to tRational Minimal Dataset,
PharmaceuticaCollection andMortality Collection,we studied 25544 men (ag&d0) diagnosed with PCa between
2004 and 2012ADT wascategorizednto the following groupsgonadotropirreleasinchormone GnRH) agonis,
antiandrogens, combined androgen block@@eRH agonist plusantiandrogeny bilateral orchiectomy, and bilateral
orchiectomy plus pharmacologic AQ@ntiandrogens and/or GnRH agosist

Among patients receiving ADT, 10.8% had developed a fracture as compared to 3.2% of those not receiving ADT
(p<.0001). After controlling for age and ethnicity, the use of ADT was associated with a significantly increased risk of
any fracture (OR =2.83.596 Cl 2.52 to 3.17; p < .0001) and of hip fracture requiring hospitalization (OR = 1.82; 95%
Cl 1.44 to0 2.30; p < .0001). With respect to different types of AbBdse who received combined androgen blockade
consisting of GnRH agonists plus aatidrogengOR = 3.48; 95% CI 3.03.96) and bilateral orchiectomy with
pharmacologic ADT (OR = 4.32; 95% CI 3:3458) had the greatest risk of fractufden experiencing a fracture had

a 1.9-fold higher mortality risk than those who did not (95% CI 1.78 to 2.06)
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ADT was significantly associated with an increased risk of any clinical fracture and hip fracture requiring
hospitalisatiorin men with PCa. Men who experienced a fracture after the diagnosis of PCa was associated with
decreased survival. |dentifigah of those at higher risk, and monitoring and managing their bone health are critical.

OR40
Loss of vitamin D receptor in breast cancer cells enhances bone metastasis in a murine model of breast cancer

Konstantin Horag, Yu Zhenyj ShuOi Chow, Colette FongYeé, Colin R. Dunstah Hong Zhot, Markus J. Seib&f
1. Bone Research Program, ANZAC Research Institute, University of Sydney, Sydney, NSW, Australia

2. Department of Endocrinology and Metabolism, Concord Hospital, The University of Sy8lydiyey, NSW,
Australia

Breast cancer is one of the most prevalent malignancies and although diagnostic and therapeutic strategies have
consistently improved over the past decades, up to 40% of patients will eventually develop bone metastases. We have
previouslydemonstrated thaitamin D deficiency promotes the growth of human breast cancer cells implanted into the
tibiae of nude micdn the current study we aimed to define the role of the vitamin D receptor (VDR) in systemic breast
cancer cell metastés.

VDR expression was knocked down in the human breast cancer cell ling;NVB231 (MD ). Knockdown

efficiency was ~80% compared to ntarget (NT) controls. MDXP?” and NT cells were transfected with a luciferase

gene, and cells were injectedo the left ventricle of female nude mice (n=11 for each, MB¥A and NT). Systemic

spread and growth of tumour cells were monitored by sequential in vivo bioluminescent imaging (BLI), high resolution
X-ray and#-CT imaging for a period of 30 days.

Compared to animals injected with MElls, mice receivingiD cells developed more metastases at 5 (p=0.009)
and 10 days (p=0.03) following intardiac injection (Fig.1), withight emission measuremergsnerating

significantly higher values at all time pointsNtDA Y°?” mice (p<0.01). After 20 days, multifocal metastases were
observed in all animals and tumours were visible erayX However, mice injected witiDA Y°R” cells had
significantlylarger bone lesi®compared to control mice (P<0.01).

We conclude that knockdown of the VDR in human breast cancer cells increases their systemic metastatic potential anc
promotes intreskeletal growth, resulting in significantly greater tumour burden in mice injectedABIA V°R” cells

Our results indicate that the VDR itself impacts breast cancer cell invasiveness and growth.

AVDR-/—

AVDR-/—

Avg. number of metastatic
bones per mouse

Fig.1. Graphs demonstrate the average number of
- ~— metastatic bones for each group (MBA” and NT)
y P on different time points. There was arsficant
difference between the two groups at five (p=0.009)
and ten days (p=0.03) following intcardiac tumor
cell injection. Moreover, a significant difference in the
run of both curves could be shown\(alue for
repeated measures{p0.014]).
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Deletion of furin in osteoclasts leads to a high bone mass phenotype: A role of furin in osteoclastic bone
resorption

Benjamin Nd!, Dian Teguf, John CreemefsNathan Pavlo$ Jennifer Tickner Jiake Xd
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3. School of Surgery, The University of Western Aalédr, Perth, WA, Australia
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Using comparative microarray analysis on osteoclasts and macrepioagmitors, we investigated the expression

profile of nine members of the proprotein convertase family that regulate proteolytic maturation of proteins. Among
these, furin was identified as the most abundantly expressed member in osteoclasts, but the role of osteoclastic furin in
bone remodeling remains unknown. The global deletion of furin leads to embryonic lethality precluding investigations
of its role in patnatal bone. To address the physiological role of furin in osteoclast biology, we generated asteoclast
specific furin conditional knockout mice under the control of Cathepsit&recombinase (Furii) and the bone
phenotype was assessiticroCT analyss of 12 week old femalmice demonstrated a significant increase in

trabecular bone volume in the femoraFairin °“ mice compared to floxed littermate controls (by 62.0%, p=0.003).
Histomorphometric analysis revealed a trend of decrease in the numisertawe area of osteoclasts in Fufhmice

in vivo. However, osteoclast formation and fusion was not significantly affected by furin deletion in vitro. In
comparison, osteoclast bone resorptive function was significantly impaired from the lack bf/ftesiuced CTX (by

32%, p=0.037) and reduced bone resorption pit depth (by 51%, p=0.002). Consistent with the role of furin as the
primary processing enzyme of the proton pumfgTiPase accessory subunit Ac45, proteolytic maturation of Ac45 was
significantly reduced in osteoclasts lacking furin. In line with the altered Ac45 processing and disrupted function of v
ATPase, intracellular acidification was also impaired in furin deficient osteocladten together; these data imply that
furin functions as a gmitive regulator of osteoclastic bone resorption during bone homeostasis, in part through the
proteolytic processing of Ac45.

OR42
Monocyte Chemotactic Proteinl (MCP-1) is a Key Regulator of Remodeling Activation

Gemma M. DiesselAndy C. Wu, Wendy. Kelly, Nigel A. Morrison, Mark R. Forwood
School of Medical Science and Griffith Health Institute, Griffith University, Gold Coast, QLD, Australia

Monocyte chemotactic proteih (MCP-1, or CCL2) plays a critical role in recruitnteand activation of lekocytes It

also has the highest level of gene induction in bone following anabolidfe@tinen{1]. We reported that MCR is
specifically regulated during bone remodeling that is activated to repair stress f(a&€xiy2]. We hypothesized that

MCP-1 is a necessary regulator of recruitment and activation of osteoclasts required for skeletal repair and remodeling.
We used the ulnar stress fracture model, allowing scrutiny of focal remodeling with a known time course and precise
anatomical location. Whin 4 hours of SFx initiation, we observed significant increases in-YIGéne expression (P <

0.01), followed by increased serum levels within 24h (P < 0.05). To test our hypothesis, we used a plasmid DNA
encoding a dominant negative mutant of MCP7ND) to specifically inhibit MCPL in vivo. SFx was created in the

right ulna of Wistar rats using cyclic efmhding. Unloaded animals were used as a control. 24 h prior to loading,

7ND plasmid vector, saline or empty vector contpaINA3.1) were injectd in the thigh muscle to overexpress 7ND
protein, effecting its secretion into systemic circulation. Rats were euthanized 4h (n=5/group) or 2 weeks (n=10/group)
after loading for genexpression or histomorphometiysing gPCR analysis, there wasf8®d increase in MCRL

expression 4h after loading (P<0.001), which was abolished by 7ND treatment. At 2 weeks, there was a profound
suppression of osteoclast number (61%), resorption area (50%) and new bone formation (60%) in basic multicellular
units that infiate remodelling of the SFx (P < 0.05). Conversely, 7ND treatment had no effect on formation of
periosteal woven bone. MCPis markedly upregulated by SFx, but also by intermittent PTH treatment. We therefore
conclude that MCH is a critical regulatorfachemotaxis and osteoclast differentiation during initiation events of bone
remodelling.

References:
1. Li et al JBC 282: 330883097, 2007
2. Wu et al Calcif Tissue Int 92:58675, 2013

OR43
Role of MCP1 in human osteoclast formation.

Morrison NA.
School of Medical Science, Griffith University, Gold Coast, QLD, Australia

The chemokine MCP1 is a small signalling molecule that is usually thought of as a mediator of monocyte trafficking
and inflammatory reactions by macrophages. We previously shdnaetidtman osteoclasts become larger and have
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greater bone resorption activity when exposed to MCPL1. In addition, MCP1 is involved in determining the cell fate of
osteoclast precursors isolated from blood. We now examined the effect of blockade MCPa&rahtioman osteoclast
precursors from blood and from umbilical cord. The amount of cytokines produced in peripheral blood CD14+
monocytes cultured over a 7 day period of osteoclast differentiation was measured using a Bioplex assay system. Of 27
cytokines eamined, by far the most abundant in the culture medium was MCP1 which reached concentrations of
50ng/ml. In comparison, other chemokines such as CCL3, 4 and 5 were in pg/ml concentrations. Using gene expressior
analysis, chemokine receptors CCR1, CCR2@E®R5 were found in these osteoclast progenitor cultures. CCR2 is
considered the prime MCP1 receptor, although chemokines become rgmeptiscuous at high concentration. Gene
expression profiles were consistent with protein assays indicating that M@Rldsminant chemokine produced in

human osteoclast cultures. Treatment of osteoclast precursors withSEHvwhich inhibits osteoclast formation,

resulted in suppression of MCP1 mRNA and protein production. A truncated form of MCP1, known as 7ND, forms
inactive dimers with normal MCP1 and therefore acts as a dominant negative. 7ND protein added to cultures of human
osteoclasts at the same time as RANKL resulted in complete inhibition of osteoclast differentiation. This inhibition
coincided with failure tanduce calmodulin with subsequent flow on failure to induce NFATc1 and NFATc2 and other
characteristic osteoclast genes.

These data support the hypothesis that early induction of MCP1 is a necessary component of osteoclast differentiation.

OR44
Characterisation of the OsteoclastSpecific Vitamin D Receptor knockout mice

Yolandi Starczak, Rachel A. DavéyHoward A. Morris, Gerald J. Atking, Paul H. Andersoh

1. Musculoskeletal Biology Research, School of Pharmacy and Medical Sciences, Unofesityh Australia, SA,
Australia;

2. Department of Medicine, Austin Health, University of Melbourne, Heidelberg, VIC, Australia;

3. Centre for Orthopaedics and Trauma Research, University of Adelaide, SA, Australia.

We have previously demonstrated thsiirmclasts express the enzymehg8roxyvitamin D 1 -hydroxylase

(CYP27B1) and the vitamin D receptor (VDR) and thus can synthesise 1,25D and respond directly to vitamin D. Our in
vitro studies demonstrate that while the absence of vitamin D activitygé@susteoclasts that are smaller, these cells
resorb deeper pits than normal osteoclasts, which is possibly due to reduced motility.

To assess the role for VDRediated activity in osteoclasts in vivo, we have generated an ostespgagic vitamin D
receptor knockout mice (OclVDR by mating Cathepsin ® with floxed VDR mice (VDR™). Successful deletion of
VDR gene and marked reduction in VDR mRNA in bone was determined in O¢/\iige. Female OclVDR mice
and VDR controls were fed a chow diet ad libitum and were killed at 6 weeks age for biochemical,
histomorphometric and molecular analyses.

In OclVDR' mice, numerous osteoclastic genes were reduced when compared 6 MR, including 60%

reduction in calitonin receptor (CTR) mRNA (P<0.01) as well as 1significant reductions in TRAP and Cathepsin K
MRNA levels. Femoral metaphyseal Oc.Pm/B.Pm was modestly increased (+4%, P=0.08) in Onfi¢BRiue to an
increase in Oc.N/B.Pm (Females %6 P=0.09) andlespite a nosignificant reduction in mean osteoclast sidd §o).
While serum Xlaps were not significantly different between OclVDRnd VDR mice, femoral metaphysis

BV/TV% was marginally reduced, due to a decrease in trabecular number (Thus).olir in vivo findings generally
support our in vitro findings that vitamin D activity in cells of the osteoclast lineage regulates osteoclastogenesis or
osteoclast survival and overall osteoclast size. Our data suggest that the absence of vitamiip D asteoclasts

results in more numerous, smaller osteoclasts which are capable of greater focal resorptive activity.

OR45
Diet-induced obesity inhibits bone accrual through a Neuropeptide ¥mediated mechanism

Natalie KY Weé Ronaldo Enriquéz EeCheng Khot, Amy D Nguyeh Herbert Herzogand Paul A Baldock

1. Skeletal Metabolism, Bone Biology Program, Garvan Institute of Medical Research, Sydney, NSW, Australia;
2. Eating Disorders, Neuroscience Program, Garvan Institute of Medical ReSainhy, NSW, Australia
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Studies in murine models demonstrate thatididticed obesity (DIO) is detrimental to bone mass, despite the positive
contribution of loaebearing to bone. The mechanisms involved have not been fully elucidated.

Neuropeptide Y (NPYis a powerful modulator of energy homeostasis and bone metabolism. Central overexpression of
NPY reduces bone formation and results in bone loss. We have previously shown that NPY expression is upregulated it
DIO models. In this study, we aimed to detarenthe contribution of NPY to the skeletal response during DIO.

6 week old male WT and NPYKO mice were fed either standard chow diet (6% fat) or HFD (23% fat) for 10 weeks.
We monitored feeding, energy metabolism and whole body bone mass, prior to ce@maenand at 2, 6 and 10

weeks on diet. Postull, femurs were analysed using microCT and histomorphometry.

In WT, HFD increased body weight compared to chow, attributed to awialdyincrease in fat mass. NPYKO animals
were less susceptible to DIO witb difference in body weight; however, a significant increase in fat mass was also
observed.

WTs on HFD had a 40% reduction in BV/TV compared to chow. NPY deficiency attenuated thisdDt@d

cancellous bone loss. NPYKO on HFD had a 20% reduction iTB¥{ comparison to their chow counterparts. A

similar pattern of cortical bone loss was observed in WTs on HFD; however this effect was lessened/absent in NPY
deficient mice.

Together our results confirm the detrimental action of HFD to bone metabolisdearonstrated that NPY contributes
significantly to this effect. In addition, we have shown that blocking NPY signalling can rescue bone accrual and inhibit
bone loss due to obesity.

OR46
EGFL7 is expressed in bone microenvironment and promotes angiogesie via ERK, STAT3 and integrin
signaling cascades

Vincent KueK, Shek Man Chif Siu To ChoW Bay Sie Lirh Jennifer Ticknéy Jinmin Zhad, Rosa Chuny YuWen

S, Ge Zhang Wendy Erbér Cory J Xian, Vicki Rosen Jiake Xd

1. School of Pathology and Laboratory Medicine, University of Western Austiaidh, WA, Australia;

2. Research Centre for Regenerative Medicine, Department of Orthopaedic Surgery, The first Affiliated Hospital of
Guangxi Medical University, Guangxi, China;

3. Sansom Institute for Health Research, School of Pharmacy and Medical Sciences, University of South Australia,
Adelaide, SA, Australia;

4. Institute for Advancing Translational Medicine in Bone & Joint Diseases, School of Chinese Medicine, Hong Kong
Baptist University, Hong Kong;

5. Developmental Biology, Harvard School of Dental Medicine, Boston, MA, USA

Angiogenesis plays a pivotal role in bone formation, remodeling and fracture healing. The regulation of angiogenesis in
the bone microenvironment is highly complex and orchestrated by intercellular communication between bone cells and
endothelial cells. He, we report that EGlke domain 7 (EGFL7), a member thfe epidermal growth factor (EGF)

repeat protein superfamily is expressed in both the osteoclast and osteoblast lineages, and promotes endothelial cell
activities. Addition of exogenous recombin&®FL7 potentiates SVEGimian virus 4&transformed mouse

microvascular endothelial cell lineell migration and tubdéike structure formation in vitro. Moreover, recombinant

EGFL7 promotes angiogenesis featuring ikb structures in ex vivo fetal mousgetatarsal angiogenesis assay. We
show that recombinant EGFL7 induces phosphorylation of extracellular-semahted kinase 1/2 (ERK1/2), signal
transducer and activator of transcription 3 (STAT3), and focal adhesion kinase (FAK) in SVEC cellsoimbfbi

ERK1/2 and STAT3 signaling impairs EGHifduced endothelial cell migration, and angiogeniesfstal mouse

metatarsal explantBioinformatic analyses indicateat EGFL7 contains a conserved RGD/QGD motif and EGFL7
induced endothelial cell migtian is significantly reduced in the presence of RGD peptides. Moreover, EGFL7 gene
expression is significantly upregulated during growth plate injury repair. Together, these results demonstrate that
EGFL7 expressed by bone cells regulates endothelighclities through integrimediated signalinglhis study

highlights the important role that EGFL7 plays in the regulation of endothelial cell activities in bone microenvironment
and might help to develop novel therapeutic approaches for bone fraaiuperandisorders.

OR47
Anti-angiogenic factors are essential regulators in cartilage homeostasis and osteoarthritis

Xufang Zhang,Ross Crawford, Yin Xiao
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Institute of Health and Biomedical Innovation, Queensland University of Technology, Kelvin GQiloe Australia

Articular cartilage is an avascular tissue by nature. It is well known that physiological response to hypoxia will result in
angiogenesis. However, cartilage under hypoxia can maintain avascular and the abrogation of avascularity is related to
joint diseass including osteoarthritis (OA). The aatgiogenic factors in cartilage homeostasis are far from
understanding. This study aim to clarify whether-amijiogenic factor is crucial in chondrocyte maturation and

stabilizing chondrocyte phenotype, and wWiggtmaintenance of ardingiogenic property (via chondromodulin Chi-

1) overexpression) could protect chondrocyte from inflammatory cytekiheced hypertrophy.

Gene profiling of angiogenirelated cytokines in human OA cartilage were evaluated bipgegesis PCR arrays.
Lenti-virus vectors carrying ChM cDNA (LV-ChM-1) and ChM1 siRNA was constructed to study the role of GhM
in chondrogenesis and hypertrophy. The MAPK pathways were studied to unveil the mechanisms involved.

Imbalance of angiogeniand antiangiogenic factors was found in OA cartilage (Figure A). €hkkpression was
strongly correlated with the chondrogenesis in cells both from cartilage and bone marrow. ACCs with ChM
overexpression could significantly increase chondrogenicsgg@igvi1, COL2 and ACAN) expression and decrease
hypertrophic markers (RUNX2, COL10, MMP13, ALP and VEGF); while decreasing ChM-1 by siRNA led to reduced
chondrogenesis and increased hypertrophic marker expression. The angiogenesis PCR arrays revealed that in OA
cartilage, majority of anti-angiogenic factors showed a decreased trend; while angiogenic-related cytokines were
increased (Figure B). ChM-1 overexpression protected chondrocytes from TNFa-induced hypertrophy (Figure C);
whereas decreasing ChM-1 by siRNA resulted in loss of chondrogenic markers leading to hypertreophy and became

more sensitive to inflammatory cytokines (Figure D). It was noted that ChM-1 suppressed TNFa-induced
phosphorylation of ERK-1/2 and p38 in ACCs.

In conclusion, the potenh#-angiogenic factors ChM is essential in maintaining chondrocyte phenotype. Ghddn
protect chondrocytes from cytokiieduced hypertrophy, indicating argngiogenesis could be a potential target for
novel therapies of OA.

OR48
Changes of subchondal bone and osteocyte phenotype in a surgically induced osteoarthritis rat model

Jaiprakash A', Wille M-L', Chakravorty N', Crawford R"?, Xiao. Y’
1. Institute of Health and Biomedical Innovation, Queensland University of Technology, QLD, Australia
2. Prince Charles Hospital, Brisbane, QLD, Australia

Subchondral bone sclerosis is recognized as a clinical sign in osteoarthritis (OA). Altstetytes play a central

role in regulating bone remodelling, th&ivolvement in OA subchondral bone pathogiojogy is poorly defined. Our

recent studies suggest that dysregulated osteocytic proteins contribute to the pathological changes in subchondral bone
of OA patients. The aim of this study was to investigate whether surgically induced rat OA model (medial

minesectomy) could induce similar subchondral bone changes identified at the clinical situation.

OA was induced in twelve weeld Wistar Kyotorats by the removal of the medial meniscus (MSX). For bone
remodelling studyfluorochrome calcein was injected 6 weeks gasgery intraperitoneally and fluorochrome alizarin
was injected 10 days after calcein injection. Rats were sacrificed at 8 weeksifyesy andissue samples were

collected and processed by both decaldii@d undecalcified methods for the study of subchondral bone and osteocyte
phenotype by micrCT, scanning electron microscope (SEM), histology and immunohistochemistry.

Increasedrogression of subchondral bone remodelling was detected in rat MSX witlusignificant accumulation

of calcein and alizarin, indicating increased net bone formation at both time points of fluorochrome injection in MSX
surgery compared to the SHAMlicro-CT and SEM showed high subchondral bone volume with altered osteocyte
morphology in the MSX groug-urther histological analysis of the MSX group demonstrated higher numbers of
osteocytes expressing DMP1, E11, apoptosis, and TRAP compared to SHAM controls, whereas a decreased number o
SOST expressing osteocytes were fountilWignalling pathway proteing {catenin, AXIN2) were significantly

increased in MSX osteocytes. Conversely, DKK1 was significantly decreased in MSX osteocytes compared to SHAM
controls.
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These results demonstrated the changes of subchondral boostemdytes in a rat MSX model, which is similar to
human OA, indicating a potential regulatory role of osteocytes in subchondral bone remodelling and mineral
metabolism.
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Plenary Poster Presentations

Plenary Poster P1
Continuous modelingbased bone fornation: a novel mechanism that could explain the sustained increases in hip
bone mineral density (BMD) with denosumab treatment.

Michael Ominsky, Cesar Libanati & Rogely W BoycdePaul J Kostenufk Roland Barofy Rachel B WagmanDavid
W Dempster

1. Amgen Inc., Thousand Oaks, CA, USA;

2. Harvard Medical School, Boston, MA, USA,;

3. Columbia University and Helen Hayes Hospital, New York, NY, USA

In clinical studies, denosumab is associated with continued increases in BMD and low fracture itlcideigbe3

years despite persistently low bone turnover markers and limited iliac crest tetracycline [deivg hypothesised

that, with persistently low bone remodeling, these BMD increases may result fronrenmaieling dependent

mechanism to acae bone matrix. Therefore we examined the fluorochrome labeling pattern in proximal femur sections
from ovariectomised (OVX) cynomolgus monkeys (cynos) treated with denosumab.

Mature 9+ year old OVX cynos were treated with vehicle (n=20) or 25mg/kg deabsin=14) QM for 16 months.
Fluorochrome labels were administered at months 6, 12 and 16. Consistent with the petentadling effect of this
regimen (25x clinical dose), very low bone resorption and formation indices were observed histologidaylysarum
markerg2]. Despite these reductions, BMD continued to rise at the femur neck in the denosumab group, from 5.9%
(month 6) to 11.3% above baseline (month 16). Examination of proximal femur sections confirmed the low surface
extent of label withi the trabecular compartment of the denosumab group. In contrast, consistent and prominent
labeling was observed in the cortex, primarily on both the superior endocortex (12/14 cynos) and the inferior periosteal
surface (11/14 cynos), consistent with irai@g cortical thickness. These regions typically contained multiple
superimposed labels over smooth cement lines, often spanning mbhéh@&ure), suggesting that modelihgsed

bone formation was continuous during denosumab administration.

Importanty, this augmentation of bone mass occurred at biomechanically relevant sites on the superior and inferior
aspects of the femur neck, and corresponded to significant increases in bone @fehgtonclusion, there is

evidence that continual modeliised bone formation occurs during denosumab therapy, providing the first
histological evidence of a potential mechanism for the clinical observations of continued BMD increases and low
fracture rates with longerm denosumab in the FREEDOM Extendibh

References:

1. Papapoulos S el, ASBMR 2013, Abstract LBVIO26,
2. Kostenuik PJ et al, Bone 2011;491161,

3. Ominsky et al, Bone 2011;49:163.

Plenary Poster P2
Novel insights into the renalbone axis in thalassemia major

P Wong"?, F Milat™®, PJ Fuller™*, DK Bowden, P Kerf, J Doery, D O, D Jacksofy MT Gillespié*, SR
Pasricha®®'°, KK Lau3®
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Thalassemia major is a disorder of red blood cell production requiring chronic transfusion and iron chelation to prevent
iron toxicity and multiorgan diseasd@one disease is common with marrow expansion, iron toxicity and

endocrinopathies contributing tow bone mineral density (BMD) and fractures. Recently, reports of renal tubulopathy
and hypercalciuria have raised concerns of a renal role in accelerated bone loss in this cohort. In a retrospective study,
we reported that 18.1% of patients witithdassemia major had symptomatic renal tract calculi and identified an
association between urolithiasis and low BMI® determine the true prevalence and chemical composition of

urolithiasis and its association to BMD in patients witthalassemia major, wiavestigated 27 subjects presently
asymptomatic for stone diseagdl. subjects underwent an initial single energy CT of the renal tract, and if a calculus

was detected, du@nergy data was acquired, enabling derivation of its chemical composition &@mdardised

atomic number plotSynchronous serum and urine biochemistry were measured and BMD determined. Urolithiasis was
present in 16/27 (59%). Affected patients generally had multiple stones, often of varying compositietruwiiea

(33.3%), calum oxalate (31.3%) and cysteine (21.6%) stones being the most prevalent. Hypercalciuria was present in
77.8% of subjects, and those with calctaontaining urolithiasis had dramatically reduced femoral neck BMD

compared to nowalcium stone formers (z se-2.40 vs-0.2, P=0.04). The unusually high prevalence of cysteine

stones and its association with renal tubulopathy warrants further investigation. This study confirms the prevalence of
urolithiasis in! -thalassemia majdo be 10 fold that of the gerampopulation. It raises questions about the

pathophysiology of urolithiasis and highlights the importance of the-twred axis in the management of bone disease

in this condition.

Plenary Poster P3
Identification and management ofbisphosphonaterelated atypical femoral fractures

ShiNeng Ling', Diana Kennedy, Doug King', Paul Varghesg’, Kate Belt® Cameron CooKeWarrick J Indef*
1. Department of Orthopaedics, Princess Alexandra Hospital, Brisbane, QLD, Australia;

2. Department of Geriatrics and Rehabilitation, Princess Alexandra Hospital, Brisbane, QLD, Australia;

3. Department of Diabetes and Endocrinology, Princess Alexandra Hospital, Brisbane, QLD, Australia;

4. School of Medicine, The University of QueenslaBdsbane, QLD, Australia

Atypical fractures comprise a significant proportion of femoral shaft fractures but may go unrecognized at initial
presentation. Management may be complicated by delayed union. The aims of this study were to estimate the
prevalere of atypical femoral fractures, the proportion related to bisphosphonates, and to assess outcomes following
surgical fixation in a level 1 trauma centre.

The Radiological database was searched for all femoral shaft fractures occurring in patie&f)agedenting

between 2010 to mid 2013. These radiographs were then independently assessed and characterized as atypical femore
fracture by 3 specialists, (DK, CC and WI). Where there was discrepancy in the initial assessment, consensus was
reached afteconsultation. For those fractures identified as atypical, further data regarding patient characteristics, nature
of bisphosphonate use, surgical management and the union rate at 12 months were obtained from the medical records.

Out of 226 radiographs, tteewere 24 atypical fractures (11%) occurring in 23 patients (mean age 71)-&igfhtty

percent of these were associated with bisphosphonate use, mean duration 8.9 year2Gameges). Forteight

percent of atypical fractures were not recogniseatygsical at presentation and the patients continued using
bisphosphonates. Six patients (30%) had bilateral atypical femoral fractures. Two out of 17 patients (12%) followed up
at our institution had a nemnion at 12 months.

Atypical femoral fractureaccount for a significant proportion of femoral shaft fractures in the elderly population, with
the majority associated with bisphosphonate use. The high rate-ohimmnof these fractures should be considered
when planning surgical fixation. Only Half the patients were recognised during their admission as having an atypical
fracture, which resulted in the erroneous continuation of bisphosphonates. We have subsequently introduced
institutional protocols which have improved our identification andagament of these patients, including specialist
Bone clinic review.

Disclosure: Warrick Inder has received speaker fees and has served on an Advisory Board for Amgen.
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Plenary Poster P4
Prediction of Fracture Risk by Trabecular Bone Score (TBS)

Tuan V. Nguyen-?3 Didier Han$, Jacqueline R. Centkf, John A. Eismalf®

1. Garvan Institute of Medical Research, Sydney, NSW, Australia;

2. University of New South Wales, Sydney, NSW, Australia;

3. University of Technology Sydney, Sydney, NSW, Australia;

4. Center of Bone disease, Lausanne University Hospital, Lausanne, Switzerland,;
5. University of Notre Dame Australia, Sydney, NSW, Australia

TBS is bone texture index that reflects bone microarchitecture. The present study sought to determineati@nassoci
between TBS and fracture, and to define its prognostic value in terms of fracture prediction in the elderly.

The study was designed as a population based prospective cohort which included 1688 women aged 60 years and
above. The women were recruiteetween 1989 and 1993. Baseline anthropometric and demographic characteristics
were ascertained at baseline by a structured questionnaire. BMD at the femoral neck and lumbar spine was measured t
DXA (GE-LUNAR Corp, Madison, WI). TBS was analysed blindtgrh clinical outcome by TBS iNsighsoftware
v1.9(Medimaps SASU, Pessac, France). Low trauma angathological fractures were ascertained froma)

reportsduring the followup (from study entry till 31/12/2013).

During the followup period, 418 woen had sustained a fragility fracture. Women with fracture were significantly

older, had lower femoral BMD and lower TBS than those without a fracture. Each standard deviation lower TBS (0.12)
was associated with a 67% increase in the odds of fractuis (atlo [OR] 1.67; 95%CI 1.48.96). However, TBS

was correlated with femoral neck BMD (r=0.38, P<0.001) and agé.(i&; P<0.001). After adjusting for FNBMD and

age, the association between TBS and fracture risk was weaker but remained statistiifidigrgi¢OR 1.37; 95%ClI
1.151.64). Further adjustment for fall, quadriceps strength and prior fracture did not significantly alter the result. The
same result was also observed in a subsample of women without osteopoesasiee6F2.5). The proportiard

variance in fracture risk that could be attributed to variation in TBS was ~4%.

These results suggest that lower TBS is associated with an increase in fracture risk, and that TBS could improve the
accuracy of fracture prediction over and above th&mbral neck BMD and other recognised risk factors.

Plenary Poster P5
Concern and Risk Perception: Effects on osteprotective behavior

Annica Barcenilla, Jian Sheng Chen, Lyn March
Department of Rheumatology, Royal North Shore, SydN&W, Australia

Purpose: To determine the effect level of concern for osteoporosis as wellarseifed risk of osteoporosis and

fracture on, seeking medical advice, bone mineral testing (BMD) andstetiporosis medication (AOM). Methods:

Study subjects were fengaAustralian participants of the Global Longitudinal study of Osteoporosis in Women

(GLOW) who were not on osteoporosis treatment at the time of the earlier assessmadim8ettered questionnaires

were collected annually from 20@2010. Study outcomeéscluded seHreported seeking of medical advice regarding
osteoporosis, BMD testing and use of argieoporosis medications (i.e. estrogen, selective estrogen receptor
modulators, bisphosphonates, calcitonin, parathyroid hormone, and strontium)aist thenhonths at the late

assessment. Logistic regression was used in the analysis. The lack of independence in the study outcomes for multiple
assessments in the same woman was accounted for using generalised estimating equations (GEE). Results: There wer
2,874 assessments from 1,095 women (mean age 66a+9.4, ra8Feygars) for the study. Of women with

osteoporosis or with a higher perceived risk to osteoporosis, only 22.2% and 40.4% respectively noted a higher
perceived risk to fracture. Concern sigedintly increased the likelihood of seeking medical advice however, had no
significant impact on screening or treatment. Heighteneepgetfeived risks of osteoporosis and fracture both

significantly increased the likelihood of seeking medical adviceBmiD testing while an elevated segierceived

fracture risk increased the likelihood of taking AOM. Conclusion: Concern and risk perceptions to osteoporosis and
fracture were found to be significantly associated with certain-pootective behaviours in iprospective study.

However, the apparent lack of association between perceived risk of osteoporosis and fracture illustrates the need for
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future studies to explore this disconnect further and also challenges future education programs to emphasize the
connection between osteoporosis and fracture as only elevatgqebsediived fracture risk was associated with higher
intake of AOM.

Plenary Poster P6
Appendicular Lean Mass, BMD and Fracture Risk

Pasco JA?3 Lane $° Brennan St? Holloway KL, BuckiSmith G, Kotowicz MA?3

1. Deakin University, School of Medicine, Geelong, VIC, Australia;

2. NorthWest Academic Centre, Department of Medicine, The University of Melbourne, St Albans, VIC, Australia;
3. Barwon Health, Geelong, VIC, Australia.

Low appendicular lean mass (ALM) might contribute to fracture risk through interrelationships with low bone mineral
density (BMD), frailty and falls. We aimed to evaluate the independent contribution of ALM to fracture risk in older
women enrolled in the Glmng Osteoporosis Study.

During the period 1993 to 1997, baseline ALM was determined from whole body scans and BMD from femoral neck
scans (Lunar DPX) for 616 women aged 50 years and older (median age 74 years, {§8.681 cause incident

fractures vere identified from radiological reports. Prior fractures (low trauma since age 50 years) were documented by
selfreport. Subjects were followed longitudinally until the end of 2010, or until sustaining a fracture, death, or
migration from the study regioifrifty-eight women had invalid DXA for ALM assessment; missing data were imputed
using multiple imputation. Multivariable Cox proportional hazards regression was used to determine the risk for first
incident fracture associated with ALM (expressed in SD).

ALM was positively associated with BMD, weight and height, and negatively with age. In total, 217 fractures (67
clinical vertebral, 38 hip, 30 wrist, 16 pelvis, 15 rib, 14 humerus, 11 ankle, 8 tarsal/metatarsal, 6 forearm, 5 femur, 4
tibia/fibula, 3 carpl/metacarpal) were sustained during 4,871 peysanms of followup. Increasing ALM decreased the
hazard of fracture (HR 0.81, 95%CI 0.70, 0.94) but this was attenuated by agelj{zgjed HR 0.94, 95%CI 0.80,

1.10). In a model adjusted for age, BMD gmibr fracture, there was no independent contribution by ALM to fracture
risk. No effect modifiers were identified.

Although low ALM was associated with increased fracture risk, the@geed interrelationship with low BMD may
act as a surrogate for ALM

Disclosure The authors declare no competing interests.

Plenary Poster P7
The neglected health burden of notip/wrist/vertebral fractures (AusICURQS).

Sanders KM, J AbimanyiOchond, JJ Watt§ GC Nicholsof®, C ShoreLorenti", AL Stuarf, Y Zhang* S lulianc, E

Seeman R Princg, L March, M Cros$, T Winzenbefy LL Lasletf, G Duqué, P Ebelind' *°, F Borgstrom®

1. Australian Institute of Musculoskeletal Science, Department of Medicine, University of Melbourne, Western Health,
VIC, Australia;

. School of Health and Social Development, Deakin University, Burwood, VIC, Australia

Rural Clinical School, University of Queensland, Toowoomba, QLD, Australia.

Epidemiology and Biostatistics Unit, Barwon Health, Geelong, VIC, Australia

Department of Medicine, University of Melbourne, Austin Health, VIC, Australia.

Sir Charles Gairdner Hospital, Perth, WA, Australia.

Royal North Shore Hospital, University of Sydney, NSW, Australia.

Menzies Research Institute, University of TasmaHizhart, TAS Australia.

. Ageing Bone Research Program, Sydney Medical School, Nepean Hospital, University of Sydney, NSW, Australia.

10 Department of Medicine, School of Clinical Sciences, Monash Usitye VIC, Australia.

11.LIME/MMC, Karolinska Institutet, Sweden.
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There is little information concerning the health burden imposed byhipdivertebral/wrist fractures even though these
fractures account for over half of all fractuféy. We assessetthis burden by comparing hip/vertebral/wrist fractures
with the cost and quality of life (QoL) associated with all OotherQ fractures including specific estimates of ankle and
humerus fracture.

As part of the Australian arm of the International Costdtility Related to Osteoporosis Study (AusICURQS), 65
humeral, 89 ankle and 137 OotherQ frapautiipants were followed for i#®onths. Costs associated with fracture
treatment were collected and E5D used to assess QoL grenmediately after and, 12, and 18nonths post
fracture.

Like wrist fractures, OotherQ fractures toek@8ths to regain priracture QoL while hip and vertebral fractures did

not recover prdracture levels. Wrist fractures had the highestfpmeture and the least dewdi in QoL (Table). The
immediate posfracture decline in QoL for OotherO fractures was more than vertebral and wrist fractures. Costs were
similar for ankle, vertebral and wrist fractures.

The significant costs and QoL decline from OQotherd fracturedimgcankle and humerus warrants more focus on
improving their prevention and treatment.

Table: Costs and Quality of Life (QoL) in Australians (50+ years)

Ankle  Humerus OOthef® Hip Vertebrae  Wrist
(n=89) (n=65) (n=137+89+65) (n=224) (n=92) (n=308)
Age (years; SD) 64 (9) 70 (11) 67 (11) 78 (10) 71 (11) 67 (10)
Total cost $6,860 $4,890 $10,01f $31,820 $7,650 $6,080
Qol®
pre-fracture 0.86 0.82 (0.17) 0.85 0.84 0.80 (0.21) 0.90
(0.19) (0.19) (0.20) (0.17)
~fracture 0.34 0.34 (0.26) 0.36 0.26 0.43 (0.28) 0.58
(0.24) (0.27) (0.25) (0.22)
4-months 0.70 0.72 (0.18) 0.71 0.69 0.68 (0.27) 0.82
(0.18) (0.21) (0.22) (0.19)
12-months 0.79 0.78 (0.16) 0.77 0.74 0.73 (0.25) 0.88
(0.18) (0.21) (0.22) (0.18)
18-months 0.87 0.83 (0.13) 0.84 0.73 0.71 (0.28) 0.90
(0.13) (0.18) (0.25) (0.17)

*Total direct costs $AUD over 12 months per patiBEE-5D utilities using Australian TTO weighf8] (SD=standard
deviation);’Includes ankle & humeral fracturé$jigh cost influenced by pelvic fracturs=11).

References:

1. Sanders et al MJA (1999);170:4870,
2. Borgstom et al, Ol (2013);24:81&23,
3. Viney et al (2011);14(6):9286.

Plenary Poster P8
Progressive vicious cycle between acid sensing and survival signaling in myeloma cells.

RyotaAmachi? Masahiro Hias&?*3 Jumpei Teramachf, Asuka Odj Derek Hansoh Keiichiro Watanab® Itsuro
Endd, Eiji Tanak&, Toshio MatsumofpMasahiro Abé

1. Dept. of Medicine and Bioregulatory Sciences, Tokushima Univ. Tokushima, Japan;

2. Dept. of Orthodontics and Dentofacial Orthopedics, Tokushima Univ. Tokushima, Japan;

3. Dept. of Biomaterials and Bioengineering, Tokushima Univ. Tokushima, Japan;

4. Dept. of Histology and Oral Historogy, Tokushima Univ. Tokushima, Japan;

Multiple myeloma (MM) develops systemic devastating bone destruction. In the osteolytic lesions, MM cells and
osteoclasts (OCs) interact with each other to enhance their growth and activity, while creating an acidic milieu by
protons produced by OCs and lactate by Mdsc Although tumor acidity is known to confer drug resistance, acid
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sensing and its relation to tumor function are largely unknown in MM. In the present study, we therefore explored the
mechanisms of acid sensing and its role in survival signaling arelegg@ression in MM cells in acidic conditions. The
acidic conditions induced the expression of the-aptiptotic mediator Pir@2 and phosphorylated Akt in MM cells.

MM cell lines as well as primary MM cells variably expressed extracelluar pH sensouslimgcTDAG8, OGR1, and
TRPV1, at pH7.4; the expression of these pH sensors wesgufated at mRNA levels in MM cells cultured at pH6.8

or cocultured with acighoroducing OCs. The addition of the PI3K inhibitor LY294002 abolished thregylation of

thesepH sensors along with the suppression of Akt phosphorylation at pH6.8. The Pim inhibitor SMI16a also reduced
the expression of these pH sensors in MM cells at pH6.8. LY294002 and SMI16a in combination cooperatively induced
MM cell death more markedly ircaic conditions than at pH7.4. These results suggest that MM cells activate the
PI3K-Akt and Pim2-mediated survival pathways in response to acids, which in turagipates their expression of pH
sensors to form a progressive positive feedback loopaegtywH sensor editing and survival signaling in MM cells.
Besides the skewed cellular microenvironment surrounding MM cells, acids may act as a niche factor for MM cells to
elicit their survival potential while adapting to a harsh acidic environment ie lesions.

Plenary Poster P9
Healing of the TendonrBone Interface: An In Vivo Study Using A Lactoferrin Seeded ECM Scaffold

David S Musson'Matthew StreeMichael Dray,*Ashvin ThambayatiKaren E CallonDonna Tuari,
®Brendon Colemaryillian Cornish.

1. University of Auckland, Auckland, New Zealand;

2. Waikato District Health Board, Hamilton, New Zealand;

3. Counties Manukau District Health Board, Auckland, New Zealand

Healing of haresoft tissue interfaces are a significant clinical problB6% of people over 50yrs of age experience

rotator cuff tears, which predominantly occur at the terstmme interface. Due to the complex nature of surgical repair,
re-tear rates are high (>70%). A potential approach for improving surgical outcomafatdsaugmentation

with/without growth factors that improve healing. Decellularized extracellular matrix (ECM) scaffolds can improve soft
tissue regeneration and our preliminary studies demonstrated that a novel ovine forestomach ECM is cytocompatable
andhas low immunogenicity. Furthermore, we established that lactoferrin (LF) is a potent bone anabolic factor. The
aim of this study was to assess the potential use of the decellularized ECM, in combination with LF, for augmenting
tendonbone repair.

Complee unilateral supraspinatus tears were surgically created in 46 Sippagdey rats. The tendons were surgically
repaired via a single row technique and the rats randomised into 3 groups: 1 (control) received surgical repair only; 2
received an augmentedpair using the ECM scaffold; and 3 received the ECM scaffold with LF. The repairs were
assessed 6 and 12 weeks postoperatively. Biomechanical testing and blinded histological scoring-bétendon

healing were assessed.

At 6 weeks the ECM scaffolds hadmpletely degraded in all animals. Both groups 2 and 3 scored significantly higher
than group 1 in the histological evaluation of healing, with improved collagen orientation and-bemgon

interdigitation at 6 and 12 weeks. Stiffness and modulus weresised in group 2 compared to other groups, although
this did not reach significance (11.8N/mm stiffness in group 2 vs. 9.1N/mm and 9.5N/mm in groups 1 and 3,
respectively, at 12 weeks).

This study demonstrated the positive effects of LF and a decaedaovine forestomach ECM for augmenting rotator
cuff tendon repair in a rat model, and thus has the potential to improve clinical outcomes.

Plenary Poster FLO - Withdrawn
Plenary Poster A1
Generation of a T lymphocytespecific proteaseactivated receptor-2 null mouse for investigation of periodontal

diseaseinduced bone loss

Francis N, Pagel CN, OOBriesSimpson, N¥] Pike RN and Mackie EJ
1. Faculty of Veterinary Science, University of Melbourne, Parkville, VIC, Australia.
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2. Melbourne Denteschool, University of Melbourne, Carlton, VIC, Australia
3. Faculty of Medicine, Nursing and Health Sciences, Monash University, Clayton, VIC, Australia

Periodontal diseases are characterised by gingival inflammation and alveolar bone loss. A najaradtigent is
Porphyromonas gingivalis, which secretes proteases capable of activating pasteaged recepte? (PAR,). Our

laboratory has previously demonstrated that when subjected to an established P.gindivedid periodontitis model

PAR; global knockout mice display an impaired immune response and reduced bone loss. Hence, we hypothesised that
PAR; expressed on-€ells is required for the establishment and progression of periodontal disease. To test this
hypothesis, CD4T-cells were adoptely transferred from PAR"* or global PAR” mice into(! T-cell receptor

knockout mice. Following the adoptive transfer, the mice were subjected to an established P.gindicedis

periodontitis model. Significant alveolar bone loss was obsenvgd T-cell receptor knockout mice that received T

cells from PAR"* mice, but not i! T-cell receptor knockout mice that receiveddlls from PAR" mice,

suggesting that PARexpression by ells is pivotal in P. gingivalis induced bone loss. ldesrto further test the role

of PAR; on T-cells and other cell types we have generated mice harbouring floxegdaélBs. These mice have been

bred withlymphocyte protein tyrosine kinaskeck)-Cre transgenic mice to produce mice in which RARleletedn T-

cells during the DN3 stage of differentiation. The efficiency of PA&etion was determined indells isolated from

various lymphoid tissues including spleen, thymus and lymph nodes. We observed a 94% and 40% deletion ef the PAR
gene in the Tcels isolated from thymus and spleen respectively, suggesting a previously unidentified role for PAR
during! -selection in the early stages of&ll maturation. The findings of this project will help us better understand the
specific role of PARand T-cels in mediating the bone loss associated with periodontitis and help in designing novel
therapies with which to treat the disease.

Plenary Poster A2
Transgenic overexpression of vitamin D receptor in mature osteoblasts enhances anabolic and catabolic
activities depending on dietary calcium and phosphate levels.

Rahma Triliana"* Andrew G Turnet Kuok Keung ChahRebecca K SawyemHoward A. Morris>® Paul H.
AndersoR?®

1. Faculty of Medicine, Islamic University of Malang, Malang, East Jadmnesia

2. School of Medicine, the University of Adelaide, Adelaide, SA, Australia;

3. Musculoskeletal Biology Research, School of Medical Sciences, University of South Australia, SA, Australia.

The osteoblasspecific overexpression of vitamin D repéor (VDR) in a transgenic mouse model demonstrated
reduction of osteoclastic bone resorption and enhancedftionation resulting in increased bone mineral volyfie
This observation appears to contradict the dogma thatdif®8roxyvitamin D (1,25DHhctivity in osteoblasts enhances
VDR-mediated RANKL gene expression and osteoclastic bone resorption. Whethexpression of VDR in
osteoblasts is capable of reducing bone resorption under limited dietary calcium and phosphorus is unclear.

To addresshis, 3w female ObVDEK transgenic and WT mice (C57blacké background) were fed diet containing either
1% Ca/0.625% P (NormCa/P) or 0.03% Ca/0.08% P (LowCa/P) for 17 weeks and culled for analyses.

WT mice fed LowCa/P diet exhibited decreased femoodtical bone volume (24%, P<0.001) and metaphyseal
trabecular bone volume (70%, P<0.001) consistent with osteopenia due to enhanced bone resorption. White ObVDR
Tg mice fed NormCa/P diet demonstrated increased cortical (8%, P= 0.056) and trabeétlBx(6d1) bone volumes
when compared to WT mice. Conversely, LowCa/P fed ObY/OR resulted in marked reduction of trabecular

BV/TV and cortical bone volume with marked intartical porosity and 18% decline in cortical osteocyte density. In
addition, hese mice exhibited markedly disturbed growth plate, cortical splaying and reduced femur length and yet
serum calcium and phosphorus levels were normal suggesting that these bone defects were not due to nutritional ricket
Serum FGF23 levels in LowCa/Pdf©bVDR’ Tg mice were profoundly lower (83.5 pmol/L vs 154.6pmol/L in

LowCa/P WT) and serum 1,25D levels were very high (1345.5pmol/L vs 872.8pmol/L in LowCa/P WT mice) which
was associated with enhanced RANKL mRNA levels and RANKL:OPG ratio. Thus, avieitexpression of VDR in
osteoblasts can mediate anabolic activities, under limited dietary calcium and phosphorus, profound bone catabolism
prevails possibly due to a lack of appropriate FZ3Heedback on renal 1,25D synthesis.

Reference:
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Plenary Poster A3
Impact of extracellular matrix derived from osteoarthritis subchondral bone osteoblasts on osteocytes: role of
integrin! 1 and focal adhesion kinase signaling cues

Indira Prasadant, Saba FarnagHhi Jian Q Fend, Wenyi Gd, Samuel Perr§; Ross Crawforti 2andYin Xiad

1. Institute of Health and Biomedical Innovation, Queensland University of Technology, Kelvin Grove Campus,
Brisbane, QLD, Australia

2. Prince Charles Hospital, Brisbane, QLD, Australia

3. Texas A&M Health Science Center, H, Round Rock, TX, USA

Subchondral bone sclerosis is a weltognised manifestation of osteoarthritis (OA). Our recent study indicated that
subchondral bone pathogenesis in osteoarthritis (OA) is associated withydstmorphology and phenotypic
abnormalities. However, the mechanism underlying this abnormality needs to be identified. In this study we
investigated the effect of extracellular matrix (ECM) produced from normal and OA bone on osteocytic cells function.
De-cellularized matrices, resembling the bone provisional ECM secreted from primary human subchondral bone
osteoblasts (SBOs) of normal and OA patients were used as a model to study the effect on osteocytic cells. Osteocytic
cells (MLOY4 osteocyte cellrie) cultured on normal and OA derived ECMs were analyzed by confocal microscopy,
scanning electron microscopy (SEM), cell attachment assays, zymography, apoptosis assa¢R @Rd western

blotting. The role of integrinl and focal adhesion kinase (FAKignaling pathways during these interactions were
monitored using appropriate blocking antibodies. Our results showed that the ECM produced by OA SBOs contained
less mineral content, showed altered organization of matrix proteins and matrix structureedonityathe matrices
produced by normal SBOs. Culture of osteocytic cells on these defective OA ECM resulted in a decrease of integrinf31
expression and the de-activation of FAK cell signaling pathway, which subsequently affected the initial osteocytic cell’s
attachment and functions including morphological abnormalities of cytoskeletal structures, focal adhesions, increased

apoptosis, altered osteocyte specific gene expression and increased Matrix metalloproteinases (MMP-2) and -9

expression.

This study provides new insights in understanding how altered OA bone matrix can lead to the abnormal osteocyte
phenotypic changes, which is typical in OA pathogenesis.

Disclosure: The authors declare no competing interests.

Plenary PosterP14
Title: Choline kinase beta is an important regulator of bone homeostasis

Tickner J*, Kular J*% Pavlos N, Abel F, Viola HM', Lim B!, Hool L*, Zheng MH and Xu 3

1. School of Pathology and Laboratory Medicine, University of Western Australia, Nedlands, \At#alia;

2. Centre for Orthopaedic Research, School of Surgery, University of Western Australia, Nedlands, WA, Australia;
3. Centre for Microscopy, Characterisation and Analysis (CMCA), University of Western Australia, Nedlands, WA,
Australia;

4. Schoolof Anatomy, Physiology and Human Biology, University of Western Australia, Nedlands, WA, Australia.

The maintenance of bone homeostasis requires tight coupling between tHetmoing osteoblasts and bone

resorbing osteoclasts. However, the precise nutdeanechanism(s) underlying the activities of these specialized
cells are still largely unknown. In search of novel molecules involved in bone homeostasis, we screened ENU
induced mutant mouse lines and identified choline kinase beta (CHKB), a kinakesthirothe biosynthesis of
phosphatidylcholine, as a novel regulator of bone homeostasis. Choline kinase beta mutant mice (flp/flp) exhibit a
systemic low bone mass phenotype comparable to osteoporosis. Consistently, osteoclast numbers are elevated in
flp/flp mice both in vivo andn vitro. Bone resorption assays revealed a significant increase in the depth of
resorption pits formed by flp/flp osteoclasts, accompanied with increased CTX release. Interestingly, osteoclasts
derived from flp/flp mice exhiib altered responses to excessive levels of extracellular calcium coupled with reduced
levels of the membrane phospholipid phosphatidylcholine. In contrast, calcein labelling revealed a significant
reduction in the bone formation rate in the flp/flp miejlst osteoblast numbers were not noticeably affected,
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indicating a defect in osteoblast function in vivo. Consistently, osteoblasts derived from flp/flp bone marrow stromal
cells generated less mineralised bone nodules in vitro than their wild typegmans 'H-NMR assessment of

choline metabolites in flp/flp osteoblasts showed levels of phosphocholine were reduced; furthermore, phosphate
production was significantly reduced in matrix vesicles derived from flp/flp osteoblasts. This result is congisten
existing evidence showing phosphocholine is the substrate for Phosphol, an important source of phosphate during
bone mineralization. Supplementation of GBiRvline Cytidine 5&@liphosphocholinein vivo andin vitro, a regimen

which bypasses CHKB dieiency but does not rescue phosphocholine levelstpres osteoclast numbers to

physiological levels, but has no impact on osteoblast number or function. Taken together, these data posit CHKB as
a new modulator of bone homeostasis.

Plenary PosterP15
Disruption of glucocorticoid signaling in osteoblasts prevents stresaduced bone loss in mice

Holger Henneické, Li Jingbad Sylvia J. Gaspariflj Markus J. Seib&f, Hong Zhot

1. Bone Research Program, ANZAC Research Institute, The UniverSiydoky, Sydney, NSW, Australia;

2. Key Laboratory for Space Bioscience & Biotechnology, Institute of Special Environmental Biophysics, School of
Life Sciences, Northwestern Polytechnical University, Shaanxi, China;

3. Department of Endocrinology and Metébm, Concord Hospital, The University of Sydney, Sydney, NSW,
Australia

Chronic stress and depression are risk factors for low bone mineral density and fractures. However, the mechanisms
underlying stresinduced bone loss are ill defined. The presardysaimed to define the effects of chronic mild stress
(CMS) on the skeletal phenotype of young adult mice.

We used a transgenic (tg) mouse model in which glucocorticoid signaling had been selectively disrupted in osteoblasts
and osteocytes via targetedeoexpression of the glucocorticeidactivating enzyme, 118SD2. Eightweekold tg

mice and their wild type (WT) littermates were exposed to CMS for the duration of 4 weeks. Stressors included restraint
stress, exposure to hot and cold, tilted cageaathight illuminations. At endpoint, corticosterone serum

concentrations were determined by LCMS and both thedrBbra and tibia were analyzed by mi€@®d and dynamic
histomorphometry.

Compared to control mice, serum corticosterone levels increastdd-8 stressed WT and tg mice. Exposure to CMS
resulted in loss of vertebral trabecular bone mass in WT but not tg mice when compared to their respective controls
(BVITV WT: -16%; tg: +3%, p<0.01). This was mainly due to a decrease in trabecular n¥hed4%:; tg: +1%,;

p<0.05) and a corresponding increase in trabecular separation (WT: +12%; tg: +1%; p<0.04) in WT mice only. While
trabecular bone in the tibia was unaffected in both WT and tg mice exposed to CMS, tibial cortical volurr@gWT:

tg: +1% p<0.05) as well as cortical thickness (W&%; tg: +2%; p<0.05) were reduced in stregposed WT but not

in stressexposed tg mice. Dynamic histomorphometry of the tibia revealed reduced endocortical @¢7tg: +42%;
p=0.055) and pericortical borfiermation rates (WT:86%; tg:-3%; p=0.062) in stressed WT mice only.

We conclude that in mice, CMS induces loss of both trabecular and cortical bone via increased glucocorticoid signaling
in osteoblasts and osteocytes.

Plenary PosterP16
Manufacture of scaffold-free engineered tendon irex vivo bioreactor system

Tao Wand, Ming N7, Christine Thieh, Ming H. Zheng
1. Center for orthopaedic research, University of Western AustididlandsWA, Australia;
2. Department of Orthopaedics, the General Hospital of Chinese PeopleOs Liberation Army, Beijing, China

Background: Tendon injuries are common in both workplace and sport activities. The pcbeaétig capacity of

tendon and lack of efficient treatmempius a demand to develop engineering tissue for tendon repair and regeneration.
Tendon progenitor cell (TPC) is multipotent stem cell, its application in tendon injury and tissue engineering seems to
be promising. However guided differentiation of TPC itastget cell type is the key to the success of tendon

engineering. Biomechanical signal and bioscaffold have been reported as an essential factor to regulate cell
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differentiation, whereas most of exogenous biomaterial has poor biocompatibility and ImitycEganducing cell
differentiation.

The objective is to construct a scaffdtée engineered tendon (SFET) under mechanical stimulation in a bioreactor
system using TPCs.

TPCs were isolated from mice tendon, and characterized by colony fornowg;\ftometry and differentiation assay.
We produced a SFET via TPCs treated by connective tissue growth factor (CTGF) and ascorbic acid in vitro. The
SFETs were then cultured either in loadinge environment or under mechanical stimulation (6% tensdsat 0.25
Hz, 8h/day) in a bioreactor system for 7 days. Histology, immunohistochemistryR GRTand mechanical test were
performed to characterize the engineered tendon.

After the validation of various conditions, we have manufactured the SFE@xthaited well organized collagen

structure with elongated cell morphology similar to native tendon tissue. Furthermore, mechanical stimulation is able to
induce tenogenic differentiation of TPCs evidenced by increased expression of tenogenic markeneasddie

expression of adipogenic, osteogenic and chondrogenic markers at both gene level and protein level. Lastly, subjected
to cyclic tensile loading, SFETs showed improved mechanical properties compared to the other groups.

We conclude thatPCs in bioreactor system could be a potentially promising method for tendon engineering.

Plenary Poster P17
The vacuolar ATPase subunit d, is associated with chondrocyte hypertrophy and supports chondrocyte
differentiation

Babatunde A. Awodele’, Michiko Mirams', Charles N. Pagel', Eleanor J. Mackie'
1. Faculty of Veterinary and Agricultural Sciences, University of Melbourne, Parkville, Victoria, Australia

Osteochondrosis is a developmental orthopaedic disease in horses, which involves focal retention of growth cartilage in
subchondral bone. We have previously identified the gene encoding sutofrtihe vacuolar HATPase (ATP6V0D2)

as a novel chondrocyexpressed gene associated with the cartilage component of equine osteochondrosis lesions. The
current study was undertaken to investigate the role of ATP6V0D2 in growth cartilage. In quantitative PCR studies,

expression of ATP6V0OD2 mRNA was found to be significantly more highly expressed in the zone of hypertrophic

chondrocytes than in the reserve (>3-fold; P<0.001) or proliferative (>2-fold; P<0.01) zones of growth plates from

equine foetuses. Similarly, immunohistochemical analysis of ATP6V0OD2 expression in sections of equine foetal growth

plates showed much stronger staining in the hypertrophic zone than in reserve or proliferative zones. In the ATDCS

mouse chondrocyte cell line, expression of Atp6v0d2 mRNA was up-regulated by conditions inducing expression of
hypertrophyassociated genes (sf6ld; P<0.05), and differential expression was confirmed by immunocytochemistry.
Transfection of ATDCS5 cells with Atp6vOetargetting siRNA resulted in significant knockdowb(%; P<0.05) of

Atp6v0d2 expression (relative to sham transfection) in cells in which hypertrophy was induced as well as in control
cells. In control but not hypertrophic cells, the siRNA consistently suppressed expression of Col2al (P<0.05).
Hypertrophyassociated genes were not differentially expressed between siidAhartransfected cultures.

Knockdown of Atp6v0d2 expression in hypertrophic ATDC5 cells caused a decrease (P<0.0001) in nuclear area as well
as increases in the number of cells (P<0d¥) of mitotic figures (P<0.0001). These observations suggest that
ATP6VO0D2 expression (and presumably vacuolaAFPase activity) supports differentiation and suppresses

proliferation of chondrocytes.

Plenary PosterP18
Intracellular trafficking dynamic s of degraded bone matrix in osteoclasts

Pei Ying Nd, Anh Nhi Trah, Tak Sum CherigNathan J. Pavids
1.Cellular Orthopaedic Laboratory, Centre for Orthopaedic Research, School of Surgery, The University of Western
Australia, Nedlands, WA, Australia

Osteoclasts are large multinucleated cells exquisitely adapted to degrade bone matrix. Upon contact with bone,
osteoclasts segregate their surface membrane into four unique polarized domains: 1) the sealing zone; 2) the basolater:
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membrane; 3) functionalecretory domain (FSD) and; 4) the bapposed ruffled border (RB). The RB functions as

the Oresorptive apparatusO, serving as a release site for protons and osteolytic enzymes (i.e. cathepsin K) required to
digest the mineral and organic phases of boAethe same time, the RB facilitates the uptake and transcytosis of bone
matrix by-products (via membrarngelimited carrier vesicles) to the opposing FSD where they are expelled into the
extracellular milieu. Although the crucial importance of vesictidficking between the RB and FSD during the

functional bone resorption cycle is now we#tablished, the spatiotemporal dynamics of this process has not yet been
appreciated in reglme. Here using confocal microscopy, we have monitored the intrbreilafficking dynamics of
degraded bone matrix in osteoclasts actively engaged in bone resorption. Using fluorésioeliely bone substrates
together with a panel of intracellular compartment markers we show that osteoclasts utilize multiysesaloal

trafficking pathways to ingest degraded bone matrix particles at the RB. Interestingly, following internalization, bone
particles were observed to undergo continual digestion before converging with a common transcytotic pathway destined
for the FSD In addition, we demonstrate that the mechanism of uptake employed at the RB is dependent on the size of
the bone particle(s) being engulfed. Furthermore, utilizing cytoskeletal disrupting agents, we show that both the uptake
and release of degraded leamatrix is intimately linked to actin and the microtubule network. Together, these studies
provide the first dynamic account of the trafficking itinerary traversed by degraded bone matrix en route to the FSD in
osteoclasts and establish a platform orcwlio monitor osteoclast activity in retine.
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P20
TBS in lumbar spine osteoarthritis.

Chen WeiwenHoyer Erin, Center Jackie, Freund Judy, Pocock Nicholas
Garvan Institute of MedicaResearch, St VincentOs Hospital, Sydney, NSW, Australia

Lumbar spine osteoarthritis results in a spurious increase iredealy Xray absorptiometry lumbar bone mineral
density (BMD). Trabecular bone score (TBS) is a new textural parameter of greyadation providing micro
architectural information. A recent report found that TBS is not influenced by lumbar spine ostedajthritite set
out to test this hypothesis

Lumbar spine DXA scans were retrospectively selected based on the pres@dceloich was discordant within the
scanned lumbar ROI. BMD and corresponding TBS were calculated in the vertebrae affected by OA and compared to
the control non affected, or minimally affected, vertebrae in the same patient.

The study included 39 subje@30 female and 9 male) mean age 65 + 10 years. BMD and TBS were lower in the upper
lumbar vertebrae (L1-L2) compared to the lower vertebrae (L3-L4). As expected BMD was higher in the lumbar

vertebrae affected by OA compared to the control vertebra® \id significantly higher (p<0.001) in affected
vertebrae compared to vertebrae less affected by OA. OA was, however, more common in the lower vertebrae and
when TBS was corrected for the vertebral region the independent effect of OA was significhntgdre

We conclude thain postmenopausal women, lumbar osteoarthritis is associated with increased lumbar spine BMD and
higher TBS. The higher TBS in osteoarthritic regions is partly due to the greater prevalence of OA in the lower lumbar
vertebrae.

Reference:
Kolta S et al.Osteoporos In2014,25(6):175964.

P21
Quantification of the heterogeneity of cortical porosity and the effect on strength

Afrodite Zendelt, Yohann Balj Mariana KersR, Ali Ghasermzadett, Ego SeemdnRoger ZebaZe

1. EndocrineCentre, Austin Health, University of Melbourne, Melbourne, VIC, Australia;

2.Department of Mechanical Engineering, Melbourne School of Engineering, University of Melbourne, Melbourne,
VIC, Australia

Porosity is the proportion of cortex withihe periosteal and endocortical envelopes that is void space. About 80%
intracortical void volume is formed by Haversian and Volkmann canals which have diamete0afri0
Remodeling upon canal surfaces enlarges them focally or creates new canalsocarad number. Accurate
measurement of cortical porosity is important because its porosity accounts for ~ 70% of all bone loss.

To define whether a given porosity compromises strength due to more small pores or due to fewer large pores, we usec
scanning electron microscopy images in a region of interest (ROI) of the anterior subtrochanteric cortex from cadavers
(14 Caucasian women age B87 years) and finite element analysis (FEA) to simulate loading. In the FEA model,

total porosity was keptonstant at 25% while pore size was varied from 53 to#300 Strain distribution was

quantified while applying a 250N bending force along one edge of the cortex.

In the region of interest, 82.87 + 9.20% of pores in the total cortex; 89.98 + 9.46%npbresompachppearing

cortex, and 64.65 + 15.03% in the transitional zone W&r20#m in diameter (Figure 1). These pores contributed
17.19 + 6.45%, 41.66 + 18.19% and 6.35+ 2.56 % to porosity in the respective regions. However, for the simulated
porosity of 25%, areas with highest strain increased with higher numbers of pores of smaller’sifeg3Rp<0.001).
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When pore size was <128n, the areas subjected to >2680rain increased by 135% compared to models with pores
> 125#m.

We infer tha in vivo imaging using a voxel size of & (i.e., a resolution of ~128m) underestimates porosity and
the fragility produced. Accurate account of all pores is important in identifying persons at risk for fracture.

Disclosures: Ali GhasemZadeh is onef the inventors of the StrAx1.0 algorithiigo Seeman and Roger Zebaze
inventors of the StrAx1.0 algohiin and Directors dBtraxcorp; All other authors state that they have no conflicts of
interest.
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P22
Puffing during pregnancy; are we compromising offspring bone development?

Natalie K Hydé, Sharon L Brennalf John D WarK, David J Mdoney, Kathy Bennetf Julie A Pascb?
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2. NorthWest Academic Centre, Department of Medicine, The University of Melbourne, St Albans, VIC, Australia;
3. Australian Institute of Musculoslkethl Sciences, St Albans, VIC, Australia;

4. Department of Medicine, The University of Melbourne, Parkville, VIC, Australia

Whilst the detrimental health outcomes associated with cigarette smoking atowaethented, including the increased
risk of osteoporosis and subsequent fractures, much less is known regarding the potential of maternal smoking upon
offspring bone development in utero. We investigated whether smoking during pregnancy impacted upon offspring
bone measures.

We used data from theitdmin D in Pregnancy study (VIP); a cohort of 475 pregnant women initially recruited from
the Geelong Hospital antenatal clinic at 16 weeks gestation {2B0Zurrent maternal smoking habits, anthropometric
measures were obtained at recruitment; digt€ormation and blood samples were collected at recruitment and
approximately 28 weeks gestation and analysed for serdmy@®xyvitamin D (250HD). At birth, infant crowheel
length was measured using an Ellard newborn lengthboard (n=393) anddeimgth was measured using with a
handheld BK5 infant knemometer (n=391).

Of the 393 women, 71 were current smokers (18.07%). Babies of mothers who smoked had loweidiittfmedian
IQR: 3.39kg (3.143.77) vs. 3.55kg (3.23.96), p=0.02], shorter crowmeel length [49.5cm (47-50.5) vs. 50.9cm
(49.052.0), p<0.0001], shorter knéwel length [84.41mm (79.288.57) vs. 82.82mm (80.9%1.51), p=0.01] and
shorter gestation [39wk (380) vs. 40wk (3941), p=0.09). After adjusting for maternal height, smgkivas associated
with shorter crowrheel length#-1.11, SE 0.32, p=0.001), and a trend was observed for lightemzitit ¢ -0.130,

SE 0.07) and shorter knéeel length# -2.1 SE 1.1) (both9®.08). Associations between maternal smoking and
shorter infant crowsheel length persisted after adjusting for maternal height, dietary calcium and gestationf#ength (
0.86, SE 0.29, p=0.003); this was not confounded by maternahs250HD measured at either visit.
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Maternal smoking during pregnancy appears to have a detrimental effect on offspring bone development in utero.
Further investigations are warranted within this cohort to investigate whether the effects of materna amsokin
transient or are maintained into childhood.

P23
Cut-off points for associations between vitamin D and bone mineral density, balance measures and lower limb
muscle strength vary in middleaged women

Feitong WU, Karen Willg, Laura Laslett, Brian Odenburd, Markus Seib&) Graeme JonésTania Winzenbery
1. Menzies Research Institute Tasmania, University of Tasmania, HoA&tAustralia;

2. School of Public Health and Preventive Medicine, Monash UniveX4i@y, Australia

3. Bone Research Pnagn, ANZAC Research Institute, The University of Sydney, Sydney, NSW, Australia

To describe associations between serurmyafroxyvitamin D [25(OH)D] and musculoskeletal outcomes in middle
aged women.

In this crosssectional analysis from a cohort of 348men (mean age 50 yr), we used nonlinear{sqsares

estimation to determine flexion points for associations of 25(OH)D with lumbar spine (LS) bone mineral density
(BMD), femoral neck (FN) BMD, lower limb muscle strength (LMS), timed up and go test);Tfu&tional reach test
(FRT), lateral reach test (LRT) and step test (ST) and piecewise regression to determine how associations differed by
25(0OH)D level.

The prevalence of low 25(0OH)D was 12% (<30 nmol/L) and 28% (<50 nmol/L) (mean 25(OH)D= 63 nrREAXion

points were25 (95%CI16, 33) 42 95%CI16, 68) 26 (95%ClI:20, 32), 41 (95%CIl:23, 60), 18 (95%Cl:12, 24), 48
(95%CI:-158, 254) and 24 (95%CIl:12, 35) nmol/L for FN BMD, LS BMD, TUG, ST, FRT, LRT and LMS,
respectively. Significant associatiobstween 25(0OH)D and musculoskeletal outcomes occurred only in participants
with low serum 25(OH)D. Differences in slope between vitamin D groups became statistically significant at a level of
35 nmol/L for FN BMD { (in low group)= 0.0044 (95%CI: 0.0009,0078); betweeigroup difference i ($!)

=0.0044, p=0.020) and TUG=-0.027 (95%Cl=0.052,-0.002);$! = -0.030, p=0.028); 30 nmol/L for LS BMD £

0.0059 (95%CIl: 0.0002, 0.011%t = 0.0066, p=0.034), 25 nmol/L for FRTH0.684 (95%Cl: 0.075, 1.292)! =

0.697, p=0.027) and LMS £ 1.703 (95%CI: 0.241, 3.165)! = 1.802, p=0.020), and 60 nmol/L for SIT=(0.030
(95%CI:-0.001, 0.061);$! = 0.051, p=0.038).

In middle-aged women, the point at which associations between 25(OH)D and musculoskeletaksuthange varies
for different outcomes. The current eff of 50 nmol/L appears too high for some outcomes but reasonable overall to
optimise bone and balance in this population.

Disclosure: The authors declare no competing interests.
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Linking pro ximal tibia bone microarchitecture to in vivo dynamic joint loads in end stage osteoarthritis:
preliminary findings

Egon Perilli*, Bryant C Roberts Dominic Thewli§ Bogdan SolomdnGraham Mercet Daryl Teagug Karen J

Reynold$s

1. Medical DeviceResearch Institute, School of Computer Science, Engineering and Mathematics, Flinders University,
Adelaide, SA, Australia;

2. School of Health Sciences, University of South Australia, Adelaide, SA Australia;

3. Department of Orthopaedics and Trauma, Réglaide Hospital and Discipline of Orthopaedics and Trauma, The
University of Adelaide, Adelaide, SA, Australia;

4. Department of Orthopaedic Surgery, Repatriation General Hospital, Adelaide, SA Australia;

5. Burnside War Memorial Hospital, Adelaide, Aalde, SA, Australia

In human knee osteoarthritis (OA) the relationship between in vivo knee joint loading and subchondral bone
microarchitecture remains unclear. The aim of this study is to examine, atagedOA patients undergoing total knee
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replacenent, the relationships between knee joint loads measured using gait analysis prior to surgery, and variations in
bone microarchitecture of their excised knees quantified with reienaputed tomography (miciGT).

Six kneeOA patients (age 66+6 years, me&D) underwent preperative gait analysis. The following kinematic and
kinetic data were collected with Vicon cameras and force platforms: peak external (ERM) and internal rotation
moments (IRM), and peak knee adduction moment (KAM), all normalized dyyweght; peak tibiefemoral joint
contact force (JCF) was calculated. After surgery, tibial plateaus were retrieved and scanned wi@iTnitre

following subchondral bone 3D microarchitectural parameters were analysed in four subregions of intkeest, in
anteremedial (AM), anterdateral (AL), posteramedial and postertateral condyle: bone volume fraction (BV/TV),
trabecular thickness, trabecular number and structure model index (SMI). Subregional differences were tested by
repeated measures ANOMAllowed by posthoc analysis. Correlations between gait measurements and bone
microarchitecture were examined.

Statistically significant differences (p<0.05) in subchondral bone microarchitecture were found among subregions: the
AM subregion exhibited iereased BV/TV (+119%), trabecular thickness (+32%), trabecular number (+68%), and
decreased SMF81%) compared to AL. The BV/TV in the AM subregion was negatively correlated with peak ERM
(r=-0.88, p<0.05). Positive trends were observed for OBV/TV AMeak KAMO (r=0.73, p=0.10), and OBV/TV AM

vs. peak JCFO (r=0.75, p=0.09).

Our preliminary results suggest that decreases in peak ERM during stance correlate significantly with increases in
subchondral BV/TV in the AM tibial plateau. This bone volume iaseecould be linked to bone adaptation, due to
increased stresses in this condyle. Further analysis is required to elucidate these relationships. Patients recruitment is
ongoing.

P25
Automatic exclusion criteria for DEXA lumbar spine scans do not identifyall vertebrae that require further
morphometric evaluation.

Bobby Chart, Prem PrasafiLesley Andrews Chris Whité~

1. Department of Endocrinology & Metabolism, Prince of Wales Hospital, Sydney, NSW, Australia;
2. Bone Density Unit, Royal Hospital fi¥omen, Sydney, NSW, Austrajia

3. Hereditary Cancer Clinic, Prince of Wales Hospital, Sydney, NSW, Australia

Fracture risk calculators preferentially use Hip DEXA data. Lumbar Spine DEXA artefacts include degenerative
disease, scoliosis and compressi@atture of the spine. Yet the presence of vertebral compression fracture increases
future fracture risk prediction. Visual assessment is qualitative though some criteria for excluding vertebrae within a
scan have been published. These include loss ote@®&MD increases across Lumbar Vertebrae {8%), T Score
differences greater than 1SD between adjacent vertebraeAVEDBr T Score differences greater than 0.9SD between

the affected vertebrae and the-L4 T Score (TSELSV). T Score differences beter the Lumbar Spine and Hip
(TSD-LSH) have not been studied. The aim of this study was to evaluate the ability of these methods to direct further
evaluation to a region within the Lumbar Spine thought to be demonstrating an artefact.

Qualitativeassessment of DEXA at the Lumbar Spine has been recorded since 2005. 111 middle aged women from a
study of bone loss following risk reducing salpingmphorectomy (RRSO) and not selected on the basis of
osteoporosis were used as controls. 1704 women widoporosis (OP) based on Total Hip or Femoral Neck BMD
were studied together with age, height, weight, BMI and major fracture history and age at menopause.
n age wit BMI # LSBMD LS TScore THBMD TH Tscore
RRSO 111 49.8(6.6) 71.4(16.1) 27.1(5.9) 13 1.16(0.15) -0.15(1.30) 0.98 (0.12) -0.16 (1.00)
OoP 1704 74.9 (11.5) 56.5(12.5) 24.9(4.9) 717 0.91(0.16 -2.26 (1.34) 0.64 (0.07) -2.95 (0.57)

46% of Lumbar Spine DEXA scans had focal changes that were classified as suboptimal for diagr8EB)YOP
Women with scans optimal for diagnosis (@#D) were younger, taller, lighter and had less fractures tha@EI»

%D-AV (n)  (L2-L1)/L2 (SD) (L3-L2)/L3 (SD) (L4-L3)/L4 (SD)*
RRSO (111) 6.1 (5.7) 4.5 (5.3) -3.7 (8.0)
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OP-OFD (901) 5.7 (10.2) 5.1 (9.6) -0.1(10.9)

OP-SFD (791) 5.3 (11.7) 6.1 (10.5) 1.6 (11.9)

TSD-AV Abs(L2-L1)* Abs(L3-L2)* Abs(L4-L3)* Abs(L3:4-L1:2)*
RRSO (110)  0.43 (0.36) 0.56 (0.40) 0.66 (0.48) 0.60 (0.43)
OP-OFD (901) 0.59 (0.54) 0.66 (0.54) 0.65 (0.58) 0.69 (0.60)
OP-SFD (791) 0.69 (0.63) 0.79 (0.65) 0.77 (0.67) 0.88 (0.76)
TSD-LSV L1:4-L1 L1:4-L2* L1:4-L3 L1:4-L4*
RRSO (109)  0.21 (0.52) 0.19 (0.41) -0.25 (0.33) 0.05 (0.59)
OP-OFD (898) 0.18 (0.69) 0.31 (0.54) -0.11 (0.47) -0.16 (0.67)
OP-SFD (788) 0.27 (0.79) 0.40 (0.66) -0.10 (0.54) -0.31 (0.80)
TSD-LSH L1:4-TH* L1:4-FN*

RRSO (109) 0 (1.09) 0.03 (1.17)

OP-OFD (898) 0.57 (1.24) 0.34 (1.29)

OP-SFD (788) 0.83 (1.37) 0.66 (1.44)

*p < 0.001 ANOVA

Despite significant differences, %BV, TSD-AV, TSD-LSV or TSDLSH did not accurately identify GBFD (ROC

< 0.60). Conclusions are limited without radiological confirmation of confounders integral or adjacent to the Lumbar
Spine. Automated DEXA exclusion criteria at the Lumbar Spine may not reliably exclude artéfaxrteses at this

site. Quantitative Lumbar Spine DEXA cannot be used to direct morphometric evaluation of the spine.

P26
Vitamin D and metabolic status in young women
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4. Melbourne EpiCentre, Royal Melbourne Hospital, University of Melbourne, Parkville, VIC, Austraia;

5. Bone and Mineral Medicine, Royal Melbourne Hospital, Parkville, VIC, Australia

Vitamin D plays a pivotarole in bone and mineral homeostasis. Recent publications have suggested other critical roles
for vitamin D in a variety of biological processes, including regulation of metabolism. Thengfanein D, which is

linked with metabolic profiles, may besaiated with risk of many chronic diseases. Long term vitamin D deficiency
may be particularly adverse. The aim of this study was to assess the relationship betwe@b-bgdroxyvitamin D
(250HD) and metabolic profiles in young women.

The Young Femalelealth Initiative (YFHI) is a large crossectional study to evaluate physical and mental health in
young females. To date, over 200 women age@3 gears old living in Victoria have been recruited through Facebook
advertising. Participants completed sent forms, an extensive online health survey and attended the study site where
metabolic profiles and serum 250HD levels were measured.

Results are available in 93 participants to date. The mean (+SD) serum levels of 250HD, total cholesterol, LDL, HDL
and triglyceride were 63.51+26.48 nmol/L, 4.38+0.77 mmol/L, 2.39+0.72 mmol/L, 1.58+0.38 mmol/L and 0.91+0.43
mmol/L, respectively. Based on the linear regression analysis, serum 250HD was negatively associated with total
cholesterol and LDL!(=-0.218, 95%C-0.012 to 0.00, p=0.036, ahd -0.238, 95%0.012 t0-0.001, p=0.022,
respectively). There was no significant association between serum levels of 250HD and triglyeefde06, 95%
Cl-0.005 to 0.002, p=0.318) or HDL% 0.028, 95%C}0.003 to 0.003p=0.789).

Vitamin D status is associated with serum lipid profiles including total cholesterol and LDL in young women, providing
a possible mechanism for adverse long term cardiovascular outcomes in vitamin D deficiency. A related YFHI study,
SafeD, will recruit up to 500 young women to further investigate vitamin D status, metabolic health and other health
indices in this important demographic that is uadgresented in health research.
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Disclosures:The SafeD study has received-kind support fronSwisse Wellness.

P27
Relationship between solublé -klotho and nutritional intake in postmenopausal women

Kiyoko Nawatd Mika YamaucHij Masahiro YamamotoKenichiro Tanaka, Noriko Ogawd, Toshitsugu Sugimato
1. Internal Medicine 1, Shimane Ueisity Faculty of Medicine, Japan
2. Health and Nutrition, The University of Shimane, Japan

The(-klotho gene has been identified as an-aging gene that encodes a singéess transmembrane protein. There

are two forms of -Klotho, membrane and seceet and each forms has different functions. Memb(ali®tho acts as

a coreceptor for fibroblast growth factor (FGBB. On the other hand, animal experiments suggest that a cleaved and
secreted forng-Klotho found in serum, urine and other body fluidaynalso exert physiological effects by itself. We
examined the relationship between secrétédotho concentration and nutritional intake in postmenopausal women.

We enrolled 174 postmenopausal women who were undergoing examination for osteoporosise\Bds of FGFR23
and secrete@-Klotho were measured. Nutrient intakes were calculated using a food frequency questionnaire.

Mean values of age and BMI were 63.2+7.4 years and 22.9+3.% kgspectively. Mean serum levels of F@& and
secreted -Klotho were 34.0+9.2 pg/mL and 596.7+171.9 pg/mL, respectively. Mean daily intake of vitamin A, vitamin
D and vitamin K were 647+178 mg/RE, 9.9+4.0 mg and 272+82 mg. Se¢r&letho levels showedignificantly

negative correlation with serum levels of P and positive correlations with vitamin A and vitamin K intakes. Multiple
regression analysis revealed that secrét&tbtho showed significantly positive correlations with vitamin A intake
[R=0.319, p<0.01] and vitamin K intake [R=0.266, p<0.05] after adjusting for age, BMI, Ca, P, Cr, PTH, 25(0OH)D,
FGF-23, Ca intake, P intake and vitamin D intake.

Membrang -Klotho is cleaved by a disintegrin and metalloproteinase (ADAM) 10/17 into a soluble protein. Retinoic
acid has been reported to stimulate expression of ADAM10. It is possible that vitamin A stimulates ADAM10
expression, thereby contributingttte release of secretéeKlotho.

This is the first study to show that vitamin A and vitamin K intake may affect serum levels of séekdteio in
postmenopausal women.

Disclosure: The authors declare no competing interests.
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Intensive glycemic ontrol improved the excretion of urine mineral ions in type 2 diabetes mellitus

Toru Yamagucht, Yuko Tad3 Ippei Kanazawi Miwa Morita’, Noriko Furuyd, Masahiro Yamamofé Mika
YamaucHi, Toshitsugu Sugimato

1. Internal Medicine 1, Shimane Universigculty of Medicine, Izumo, Japan.

2. Division of Diabetology, Matsue City Hospital, Matsue, Japan.

Background: Patients with poorly controlled type 2 diabetes are known to show hypercalciuria. Although hypercalciuria
is suggested to cause hyperparathdison and high bone turnover, the influence of changes in glycemic control on
parathyroid hormone (PTH) and bone metabolism is still unclear. Aim: To examine the effects of intensive glycemic
control on urinary levels of mineral ions and the associatitmdsn urinary mineral ions versus PTH and bone

turnover markers. Methods: A total of 25 Japanese patients with poorly controlled type 2 d&abebs(@nd 19

females63+ 13.3 years old, HbAlc 9.9 + 1.9%ere recruited. Serum and urinary levels oticah (Ca), phosphate

(P) and magnesium (Mg), intact and whole PTHhg8roxyvitamin D (25VD), 1,2&lihydroxyvitamin D (1,25VD),

and bone turnover markers [bone specific alkaline phosphatase (BAP), total osteocalcin, undercarboxylated osteocalcin
urinarytype | collagen crosknked N-telopeptide] were measured at the start and end of glycemic control (mean

period; 18.3 days). Results: Fasting plasma glucose, HbAlc, glycosylated albumin, and urinary glucose were markedly
reduced after glycemic control. Wery levels of Ca, Ca/creatine (Cr) ratio, P, and Mg as well as BAP and 25VD were
reduced significantly (p<0.05), while PTH, 1,25VD, or other bone turnover markers were not changed. By simple
regression analyses, changes in Ca were significantly andvedgatrrelated with initial urinary Ca levels and
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urinary Ca/Cr ratio (r=0.96, p<0.001 and r8.68, p<0.001, respectively). However, changes in Ca were not correlated
with initial and changes in plasma and urinary glucose levels, PTH, vitamin D, otusnoeer markers.
Discussion/Conclusion: The present study showed that urinary levels of Ca, P, and Mg were reduced after intensive
glycemic control, and that changes in urinary Ca were independent of PTH, vitamin D, and bone metabolism. These
findings sugest that intensive glycemic control improve the negative balance of Ca metabolism without disturbance of
PTH secretion or bone metabolism.

P29
Management of hypoparathyroidism in pregnancy and lactationa review of 11 pregnancies

Brianna L. Hatswelf, Carolyn A. Allar?®** Jessie TerfgPhillip Wong"?? Peter J. Fullet?*® Frances Milat??
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Hypoparathyroidism is rare in pregnancy with limited case reports and no established management guidelines reported
in the literature. However, hypoparathyroidism is important as it is associated with maternal morbidity and fetal loss.
Optimal maintenancef calcium levels within lower normal range during pregnancy is required to minimise risk of
related complicationd/ariable responses to calcitriol and calcium, and altered calcium homeostasis during pregnancy
and lactation make the management of thigld@n challenging Monash Health's maternity service is the largest
maternity provider in Victoria, with an associated database that captures birthing outcomes in over 9,000 women each
year. We audited the database between -2ZW@ to examine the clirdt course, treatment, and maternal and fetal
outcomes of pregnant women with hypoparathyroidism. We identified 11 pregnancies from 6 women-guithtimg
hypoparathyroidism secondary to thyroid surgery for Graves disease (n=3) and thyroid canc&i@edtpe

syndrome (n=3), idiopathic hypoparathyroidism (n=3) and familial hypoparathyroidism (subsequently diagnosed with
autosomal dominant hypocalcemia with hypercalciuria) (n=1). In all cases, maternal calcium levels were monitored
through pregnancy, ith calcitriol and calcium doses adjusted to maintain normocalcemia. One woman delivered by
caesarean section at 34 weeks gestation in the setting of IUGR and oligohydramnios in two pregnancies. The perinatal
course was otherwise uneventful in the remarpregnancies. The postpartum period was complicated by severe
hypercalcemia in one woman 9 days postpartum and by symptomatic, labile serum calcium levels during lactation in
another woman which required close monitoring over a 6 month period. Althaegypoparathyroidism in

pregnancy poses a management challenge for clinicians aordiioated care is required between obstetricians and
endocrinologists to ensure optimal outcomes for mother and baby. Continued monitoring of maternal calcium levels
during lactation and weaning is required to avoid the potential complications of hypercalcemia or hypocalcemia.

Disclosure: The authors declare no competing interests.
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Young women are undeepresented in health research despite transitioning a life stage critical for their future health
outcomes. The Young Female Health Initiative (YFHI) is a comprehensive study of physical and mental health in
young famales. The aim of this analysis was to investigate the association between sdryono®§vitamin D

(250HD) concentrations and bone health in young women.

Study participants (aged 4% years living in Victoria, Australia) were recruited through theasocedia website
Facebook. Consented participants completed an extensive online health survey and attended a study site visit. Dual
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energy xray absorptiometry was used to measure bone mineral density (BMD) at the total hip, femoral neck and
lumbar spineThe Kessler Psychological Distress Scale (K10) was used to measure anxiety and depressive symptoms.
Serum 250HD was measured using liquid chromatography tandem mass spectromdi§/iLE).

To date, 161 participants have completed site visits antMBIMS 250HD results are available for 85. The mean

serum (xSD) 250HD concentration was 78.3£28.6 nmol/L with 10 (129%P28nol/L, 35 (41%) 5F5 and 40 (47%)
&75nmol/L. Fifty-three (62%) participants had normal BMD; 31 (37%) had osteopenia and 1 (1%}dwubossis at

one or more sites. Using a regression analysis, serum 250HD was positively associated with total hip and femoral neck
BMD (! =0.001, 95% CI 0.0008.002, p=0.003, and= 0.001, 95%CI 0.0000.002, p=0.023 respectively) when

adjusted for ageneight and weight. No relationship between BMD and psychological distress was observed.

Approximately a third of young women in the YFHI study were found to have osteopenia or osteoporosis. Preliminary
analysis revealed significant associations betwdamin D status and BMD at the total hip and femoral neck. Another
YFHI study, SafeD, will recruit up to 500 young women to further investigate vitamin D status, musculoskeletal health
and other health measures in this underinvestigated demographic.

Disclosures:The SafeD study has received-kind support from Swisse Wellness.
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Hospitalisations and direct costs related to osteoporotic fractures and risk of fractureelated re-admissions in
Western Australia: a 10year snapshot using the linked WAHospital Morbidity Data System
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Jurisdictionallevel evidence relating to the health and financial impacts of osteoporasigpised to support
implementation of models of care. The aims of this study were to quantify admission costs to Western Australia (WA)
for osteoporosiselated fractures, and estimate risk ehdimission after incident fracture.

All hospitalisations duéo osteoporotic fracture in WA residents ag&@ years between 20011 were identified

from the WA Hospital Morbidity Data System. Data linkage was used to identify first (index) fracture admission, to
determine subsequent osteoporotic fractetatedreadmissions to any WA hospital, and to quantify total admission
costs and bed days. Cox proportional hazard models were used to assess factors influenciadrfiissien including
age, gender, bed days of index admission and clinicelgvant cemorbidities.

5,326 patients were admitted to WA hospitals for an index fracture. Of the 2,037 (38.28f)iteed patients, 1,223
(23.0%) sustained one, 453 (8.5%) sustained two, and 361 (6.8%) sustained three offraciges requiring re
admission. 4.4% were readmitted within <6 months, 13.1% within 6 months to <1 year, 17.4% within 1 to <2 years,
10.5% within 2 to <3 years, and 14.6% witl8iB years of the index admission. Cost of index admissions was
$AU57,007,262 and $AU48,948,623 was associatiétal ne-admissions (CRadjusted to 2011/12). Cumulative

probability of readmission within 6 months of the index admission was 20% and 17% for males and females,
respectively. Probability increased to 25% for males and 24% for females within one yedoy ®éth males and

females within 2 years. The risk of firsta@mission for males increased by 3% for every one year increase in age and
5% for each additional bed day during the index admission (2.7% for females).

Hospitalisations due to osteopordiiactures impose a substantial financial impact to WA, exceeding $AU100M in a
decade. Opportunities exists to initiate preventive interventions.

Disclosure: The authors declare no competing interests.
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Knowledge change regarding osteoporosprevention: translating recommended guidelines into usefriendly
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Osteoporosis is a skeletal disorderreltterised by low bone mineral density (BMD) and a subsequent increase in
fracture risk. Nationally the total direct and indirect costs of this chronic disease are currently estimated at atsignifican
$2.754 billion. Effective public health messages thatjole clear recommendations and develop osteoperalsited
knowledge are vital in supporting efforts in osteoporosis prevention. This research aimed to investigate knowledge
change associated with the translation of recommended preventive guidebresciedsible messages for the general
community via communitpased information session. The information session was designed to translated the
recommended guidelines for osteoporosis prevention into lay terms; items focused on dietary calcium, vitamin D,
physical activity, alcohol, smoking and general osteoporesided knowledge. We developed aitEin questionnaire

that reflected these key points and investigated knowledge change associated with the session.47 participants (51%
female), aged 294 yeas completed the pr@nd posttest questionnaires. Rtest knowledge was a combined score of
336 out of a possible 470 (71.5%). Relatively hightet scores were observed for the questions regarding sedentary
activity and calcium intake. The lowest grst scores were observed for the item that questioned whether swimming
and cycling strengthened bones, and the highest possible scotegtasas achieved by participants for three of the
items: 35 serves of calciumich food as a protective factomdexcessive alcohol and smoking as risk factors. The
overall increase in knowledge change was a mean score of +2.08 (95%CI 1.58, 2.42). In conclusion, we found an
increase in knowledge regarding osteoporosis prevention was demonstrated over the shurtineings suggest

that the recommended guidelines concerning dietary calcium intake are generally well understood, however, the
asymptomatic nature of osteoporosis and the types of physical activity that assist with bone strength are less well
undersbod.

P33
Toxic elements in the blood and hair samples in men from the North of Russia

Aganov Dmitry, Tyrenko Vadirh Tsygan Ekaterina Toporkov Mikhal
1. Faculty of therapy, Military Medical Academy n.a. S.M. Kirov, Saint Petersburg, Risi@nation

Minerals are key elements of the most important chemical processes in the human body. Bone belongs to the mos
mineralized tissues. Accumulation of toxic elements in the body can lead to the develegisanttion of the bone

mineral metab@m. Our goal is to assess the content of toxic and essential elements in hair samples and blood serum ir
the North.

A total of 99 people under the age of 50 years. There were included 63 people living in the North in the group I. Group
Il B36 living inthe Northwest. Mass spectrometry with inductively coupled plasma was measured content 10 of toxic
elements (Al, Cd, Ni, Hg, Rb, Pb, Ag, Sr, Tl, Ce) and 13 of essential elements (Na, Mg, P, Ca, V, Cr, Mn, Co, Cu, Zn,
As, Se, I) in serum, as well as 12tokic elements (Al, Cd, Ni, Hg, Rb, Pb, Ag, Sr, Tl, Ce, Ba, Be) and 19 of essential
elements (Na, Mg, P, Ca, V, Cr, Mn, Co, Cu, Zn, As, Cd, Se, |, B, K, Ba, Li, Fe) in hair samples.

Group I samples revealed increasing hair: barium (95%), nickel (22%), aluminum (9%), cadmium (4%) and strontium

(4%). Serum observed an increase of rubidium (18%), cadmium (9%) and mercury (4%). In Group II, we observed a
high nickel content (3%) in hair samples. More pronounced changes are observed among the essent&alireement
sample of hair, where deficiency of selenium was detected (100%), iodine (90%), cobalt (90%), identified as a
significant reduction in magnesium (55%), copper (20%), zinc ( 35%). Serum also revealed deficiency of selenium
(90%) and iodine (38%). Dpie the fact that the median calcium content in hair samples from northern residents are
within the boundaries of the reference range, a number of surveyed found their reduced levels compared with the
control group.
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Thus the inhabitants of the North, \mee seeing a significant violation of the element status, characterized by a high
content of barium, nickel, aluminum, cadmium, strontium, mercury, rubidium, lead. Against the background of the
excess of toxic elements observed reduced levels of essefdgraents necessary for the formation and bone
metabolism.

Disclosure: The authors declare no competing interests.
P34D Withdrawn

P35
Discovery of peroxidase enzymes as novel regulators of osteoblast collagen extracellular matrix biosynthesis and
mineralization.

Mark O DeNichild, Vasilios PanagopouldsAlexandra Shoubriddelrene Zinono§ Shelley Ha¥; Vasilios Liapis,
Gerald Atking, David Findlay, Peter AndersohAndreas Evdokiot.

1. Breast Cancer Research Unit, Discipline of Surgergil Bietzel Institute, The University of Adelaide, SA,
Australia.

2. Department of Orthopaedics and Trauma, Royal Adelaide Hospital, The University of Adelaide, SA, Australia.
3. School of Dentistry, Faculty of Health Sciences, The University of AdelaikleABstralia.

Myeloperoxidase (MPO) and eosinophil peroxidase (EPO) are-tentaining enzymes whose functional involvement

in human health has mainly been limited to providing a mechanism for oxidative defense against invading bacteria and
other pathogeic microorganisms. Released by infiltrating neutrophils and eosinophils respectively, these endogenous
peroxidases have often been associated with fibrotic tissue in various organs without any direct involvement in
extracellular matrix (ECM) biosynthesadtributed to their presence. We report here studies that characterize for the

first time the ability of mammalian MPO and EPO as well as plant derived peroxidase proteins such as horseradish
peroxidase (HRP) and soybean peroxidase (SBP) to directly atarthe biosynthetic capacity of human osteoblasts to
secrete collagenous proteins and generate a functional ECM while promoting mineral deposition. Mechanistic data that
shows peroxidase enzymes regulate collagen biosynthesis atteapskitional levethat is prolyl4-hydroxylase
(P4H)dependent, but importantly does not require ascorbic acid. Our studies demonstrate that the catalytic activity of
MPO and EPO is essential to support collagen biosynthesis, and superoxide has an active role in rékhoting
dependant hydroxylation and subsequent release afgil@gen from osteoblasts. Our novel findings that peroxidase
enzymes like MPO and EPO can substitute for ascorbic acid to promote collagen biosynthesis strongly suggests these
enzymes will play ammportant role not only in normal bone remodeling but also in bone pathology where infiltrating
inflammatory cells are known to deposit peroxidases.

Disclosure The authors declare no competing interests.

P36
Myocyte Enhancer Factor 2c, an OsteoblasEranscription Factor.

Athena R. Brunt Mark R. Forwood, Nigel A. Morrison
School of Medical Science and the Griffith Health Institute, Griffith University, Gold Coast, QLD, Australia.

Controlling the differentiation potential and fate of cultured dsftesis is a useful tool for stem cellediated therapies

for fracture and other orthopaedic problems. Dimethyl sulfoxide (DMSO) is a small amphipathic solvent molecule
capable of stimulating cell differentiation. In primary human osteoblasts, DMSGdépsedently enhanced the
expression of osteoblast differentiation markers alkaline phosphatase activity and extranatidamineralization

[1]. Similar DMSOmediated mineralization enhancement is observed in primary ostelitgast|ls differentiated

from mouse mesenchymal cells derived from fat. Using a mousesfgeblast model cell line MC37B1, we report

that DMSO treatment is correlated with enhanced mineralization and the increased expression of estpoddast
genes. Myocyte enhancer face (Mef2c) was the transcription factor most induced by DMSO, suggesting a role for
Mef2c in osteoblast gene regulation. Immunohistochemistry confirmed expression of Mef2c in ostiéebtads in
mouse mandible, cortical, and trabecular bone. shRiNédiated Mef2c gene silencing resulted in defective osteoblast
differentiation, decreased alkaline phosphatase activity, matrix mineralization and knockdown of osteoblast specific
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gene expression. A flow on knockdown of bespecific transcription factorRunx2 and osterix by shRNAI
knockdown of Mef2c, suggests that Mef2c lies upstream of these two important factors in the cascade of gene
expression in osteoblasts. Thetcansfection of Mef2c and Runx2 into MC3'E cells induced a significant increase
in osteoblast differentiation markers alkaline phosphatase activity and extracellular matrix mineralizatidayst 10
following the induction of osteoblast mineralization (p<0.0%)ese data suggest that Mef2c is a transcription factor
that acts in osteoasts to regulate osteoblast specific genes.

Disclosure: The authors declare no competing interests.

Reference:
1. Stephens et al. JBC 286: 30630086, 2011.

P37
Vitamin D and thyroid hormone enhance sulphate transporter mMRNA expression in rat osteoblasts.

Chiteng Let, Paul Dawsof, Walter G Thomds Conrad Sernia
1. School of Biomedical Science, University of Queensland, Brisbane, QLD, Australia;
2. MaterResearch Institute, University of Queensland, Brisbane, QLD, Australia

Sulphate is an important nutrient for bone growth and development. It is essential for numerous metabolic and cellular
processes. Sulphate conjugation (sulphonation) of proteoglysaesjiired for maintaining the normal structure and
physiological function of bone and cartilage. Several congenital chondrodysplasias are linked to reduced sulphonatior
of proteoglycans. Importantly, a sufficient supply of sulphate needs to be mainkairiattacellular sulphonation of
proteoglycans. Sulphate is transported into cells via sulphate transporters on the plasma membrane. The human ar
rodent genomes contain 10 sulphate transporter genes belonging to the solute linke&loatr3and SLC26gene

families. However, there is limited knowledge regarding the expression profile and regulation of these genes in bone.

In the present study we used a rat osteoblast cell line {10} as a model to test several hormones on the
transcriptionalregulation of sulphate transporters. Cultured osteoblast cells were treated with AngiotensitMl), (10
Dexamethasone (™), Vitamin D; (10°M), T3 (10°M) and Estrogen (ItM), and all 10 sulphate transporter mRNAs
were quantified using gPCR. While Aintensin Il, glucocorticoids and estrogen had no effect on the mRNA levels of
all 10 sulphate transporters, Vitamin ihduced SLC13al (~ifvld), SLC26al (~Hold) and SLC26a9 (~fold)
MRNA expression, and T3 induced SLC13al-{pif), SLC26al (~1dold), SLC26a2 (~14dold) and SLC26a9 (~10
fold) mRNA levels, compared to untreated cells.

This is the first study to investigate the transcriptional profile of all 10 sulphate transporters in a rat osteobtest cell |
Our results indicate an important roté vitamin D; and T3 for upregulating sulphate transporter expression in
osteoblasts, which may be relevant to the link between perturbed vitamin D and T3 homeostasis and certain skelete
pathologies, including osteoporosis.

Disclosure: The authorgleclare no competing interests.

P38
EphrinB2 signalling in late-stage osteoblasts/osteocytes is required for good quality bone matrix

Christina Vrahnas" 2 Stephen ToniaHuynh Nguyeh Mark Forwood, T John Martif?, Natalie Sim5?
1. St. VincentOs #titute of Medical Research, Fitzroy, VIC, Australia

2. University of Melbourne, Melbourne, VIC, Australia

3. Griffith University, Gold Coast, QLD, Australia

Osteoblastic ephrinB2 signalling is required for late stage osteoblast differentiation and bonesatiioerabince

ephrinB2 is also expressed in osteocytes, this study examined the role of ephrinB2 signalling in osteocytes in vivo.
Bones were collected from 22eekold female mice with targeted ephrinB2 deletion in osteocytes (DMP1Cre'&nB2
or controls (Dmp1Cre.efnB%"). Tibiae were analysed by histomorphometry, and femora by microCT, reference point

Queenstown — New Zealand 73 7-10 September 2014



indentation (RPI) and-Boint bending tests. mMRNA levels were assessed in flushed femora and serum assayed for
changes in bone formation/resorptimarkers.

Female DMP1Cre.efnB2mice showed significantly greater tibial trabecular bone volume (by 40%, p<0.01) and
trabecular thickness (by 10%, p<0.05), while femoral and tibial trabecular separation were significantly reduced (by
12% and 23% respévely, p<0.01, p<0.05). This was not caused by increased bone formation; neither osteoblast
number nor bone formation rate was significantly altered, nor were there any changes in mRNA levels of osteoblast
marker genes. In contrast, osteoclast size i@¢t-greater (p<0.05) in DMP1Cre.efdBtice. Additionally, cartilage
remnants within trabecular bone were significantly reduc&@MiP1Cre.efnB2 f/fmice (p<0.05) but serum CTX1

levels were unchanged. This suggests that while the osteoclastOs akilitpvte cartilage template is enhanced its
ability to resorb bone is impaired.

3-point bending tests demonstrated female DMP1Cre.ft®Res were more brittle than controls, with reduced
toughness (33%, p<0.001) and energy absorbed to failure (35%4€s801). A defect in matrix quality was
confirmed by RPI, showing a significantly greater indentation distance increase®,$0.01) in DMP1Cre.efnB2
femora compared to controls.

In summary, the defective bone matrix produced in mice lackihgreB2 in osteocytes appears to lead to poor bone
resorption and increased trabecular bone mass. This suggests that ephrinB2 signalling in osteocytes in female mice is
required to maintain bone matrix quality.

Disclosure: The authors declare no competintggrests

P39
Glucocorticoid signaling in osteoblasts mediates agessociated metabolic dysfunction in mice

Holger Henneické, Jingbao L2 Sylvia J. Gaspariflj Markus J. Seib&f, Hong Zhot

1. Bone Research Program, ANZAC Research Institute, Tineetsity of Sydney, Sydney, NSW, Australia;

2. Key Laboratory for Space Bioscience & Biotechnology, Institute of Special Environmental Biophysics, School of
Life Sciences, Northwestern Polytechnical University, Shaanxi, China;

3. Department of Endocrinay and Metabolism, Concord Hospital, The University of Sydney, Sydney, NSW,
Australia

The physiological ageing process is associated with changes in body composition and metabolism, including central
obesity, diabetes and osteoporosis. The osteoblasttestly been identified as a mediator of-@uced metabolic
dysfunction in micd1]. We therefore hypothesised that a mechanistic link exists between increased GC signaling in the
osteoblast and changes in body composition and fuel metabolism during ageing.

To test this hypothesis, we investigated the ageing phenotype of transgeniéd) which glucocorticoid signaling
had been selectively disrupted in osteoblasts/osteocytes via targeted overexpression of the glucatacticatihg
enzyme, 118HSD2. Body weight and composition, insulin sensitivity and glucose tolerance, séingstemne (CS)
and osteocalcin levels as well as hepatic gene expression patterns were assessed in femaletd 1§id&B2ad litter
matched wildtype (WT) controls at 2 and 18 months of age.

From 2 to 18 months of age, female WT mice gained moredy beight (WT: +32g vs tg: +16g, p<0.01) and overall

fat mass (WT: +20.7g vs tg: +6.3g, p<0.01, Fig 1A) than their tg littermates. Eightaethsold WT mice exhibited
reduced insulin sensitivity and hepatosteatosis, while insulin responsiveness aialip&bdeposition remained

normal in their agenatched tg littermates (Fig. 1B). Hepatic mRNA expression of lipogenic and gluconeogenic genes
was higher in aged WT compared to aged tg mice (acedcarboxylase, WT: 12.8 vs tg: 5f6ld increase on

regpective young controls, p=0.051; glucedphosphatase, WT: 8.1 vs tg: @d increase on respective young

controls, p=0.09). Serum CS concentrations were similar-imdth-old WT and tg mice and ~®ld higher than in 2
monthold mice (p<0.05). Serumsteocalcin concentrations declined during ageing in both genotypes but remained
significantly higher in tg mice at all time points (p<0.05).

Queenstown — New Zealand 74 7-10 September 2014



Conclusion: Glucocorticoid signaling in osteoblasts is critically involved in the pathogenesisrefaigd chages in
glucose handling and body composition.

Reference:
1. BrennarSperanza., JCI. 2012;122(11):4192
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P40
Utilising vitamin D receptor knockout mice models to understand the role of vitamin D receptor activity in
osteoblasts and osteocytes

Jacksm W Ryart, Rebecca K SawyeHelen Tsangati Yolandi Starczdk Kate Barratt, Kristen Georgioly Andrew

G Turnet, Gerald J Atkin§ Rachel A DaveyHoward A Morris, Paul H Andersoh

1. Musculoskeletal Biology Research, School of Pharmacy and Medical Sciences, University of South Australia,
Adelaide, SA, Australia;

2. Bone Cell Biology Group, Centre for Orthopaedics and Trauma, University of Adelaide, Adelaide, SA, Australia;
3. Department of Medicine, Austin Health, University of Melbourne, Heidelberg, VIC, Australia

Although the importance of vitamin D receptor (VBRgdiated activity in normalising serum calcium levels is well
established, some confusion remains as to thesegg@f direct vitamin D activity in mediating osteoblastic activity.
Previous reports in VDRmice have demonstrated that supplying the growing animal with adequate dietary calcium
and phosphorus to maintain serum homeostasis is sufficient to norb@isenineralisation, suggesting that vitamin D
activity in bone is redundant. In order to investigate further the role of-WeBiated activity in the skeleton, we have
utilised three mouse modeihaploinsufficient VDRKO (VDR"), osteoblasspecific VDRKO (ObVDR") and
osteocytespecific VDRKO (OyVDR") mice, to investigate effects of VDR on bone cell activities. We have shown that
12 week old chowied VDR"" mice demonstrate a 27% increase (P<0.01) in metaphyseal BV/TV% when compared to
WT animals, sggesting that reduced VDR activity in bone promotes bone accrual in the growing animal. Consistent
with this finding, 6 week old ObVDRmice display increases in metaphyseal BV/TV% (23%, P<0.05) and cortical
width, due to decreased endosteal circumfegd25%, P<0.05), associated with a marked reduction in RANKL
mRNA-driven osteoclast number and serurie)is when compared to V¥ control littermates. Decreases in mRNA
levels of genes such as Runx2, Tnap and osteocalcin were also associated @litie éndesteoblast number and BFR,
demonstrating that the absence of VDR in osteoblasts interrupts bone formation as well as bone resorption. In contrast,
6 weekold OyVDR" mice exhibited no change to trabecular or cortical bone parameters. Thesendastdate that

in young, growing mice, VDRnediated activity in osteoblasts or transitioning osteocytes, but not mature osteocytes, is
a key regulator of bone accrual independent of changes to intestinal calcium supply, largely through-the down
regulationof RANKL-mediated osteoclastic activities.

P41
Activation of FGF/FGF receptorsignaling in Hyp osteocytes

Jin Nishino'®, Kazuaki Miyagaw&®, Miwa Yamazakj Masanobu Kawai, Yasuhisa Ohatd, Kanako Tachikawh
Yuko MikuniTakagaki, Mikihiko Kogd, Keiichi Ozond, Toshimi Michigarti
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1. Department of Bone and Mineral Research, Osaka Medical Center and Research Institute for Maternal and Child
Health, Izumi, Osaka, Japan

2. Department of Pediatrics, Osaka University Graduate School of Medicine, Gsitka, Japan

3. The First Department of Oral and Maxillofacial Surgery, Osaka University Graduate School of Dentistry, Suita,
Osaka, Japan

4. Department of Molecular and Cellular Biology of Mineralized Tissues, Kanagawa Dental College, Yokosuka,
Kanagawa, Japan

Osteocytes express multiple genes involved in mineral metabolism. In Hyp mice, a murine modeikedX
Hypophosphatemia (XLH), ltas been established that Phex deficiency results in the overproduction of FGF23 in
osteocytes, which leads to Hypophosphatemia. However, the role of osteocytes in the pathogenesis of Hyp mice is still
not fully understood. In this study, to further clgrihe abnormality in osteocytes of Hyp mice, we obtained detailed

gene expression profiles in osteoblasts and osteocytes from Hyp mice atgp&i(@VT) mice, using cells freshly

isolated from the long bonéssed on the differentiation stage by sequédiigestion and decalcification

The expression of Fgf23, Dmp1, and Fam20c was higher in osésdhgin osteoblasts in both genotypes, and up
regulated in Hyp. Interestingly, the spgulation of these genes in Hgpnesbegan before birth. Converselfgt
expression of Slc20al encoding the sodium/phosphatéRi}aotransporter Pifl was increased in osteoblasts and
osteocytes from adult Hyput notin Hyp fetalbones

Previous studies suggest that induction of FGF23 in Hyp bone may be attribtitectdivation of FGFR signaling.
Therefore, we next examined the expression of the genes encoding Fgfl, Fge3 Fayid aKlotho in the osteocys
from WT and Hyp. The expression of Fgfl, Fgf2, Fgfrl, and Fgfr3 was significantly increased in Hyp thatitef a
Klotho was low in both genotypes. The expression of Egr target gene of FGF/FGFR signaling, was-teld higher
in Hyp osteocysthan in WT.

These results provide the evidence for the activation of FGF/FGFR signaling in Hyp osteocytlesnight play a

role in the pathogenesis of Hyp mice through the dysregulation of multiple genes. Since the expression of Fgfl and
Fgf2 was increased in Hyp osteceytthese FGF ligands rather than Fgf23 might be responsible for the activation of
the sigraling.

Disclosure: The authors declare no competing interests.

P42
Inhibition of PDGFRB reduces osteoblast mitogenesis and enhances osteoblast differentiated function.

0OSullivan § Tay M4 Naot ¥, Callon K, Cornish 3, Grey A.
1. Department oPharmacology, University of Auckland, Auckland, New Zealand;
2. Department of Medicine, University of Auckland, Auckland, New Zealand.

Imatinib is a tyrosine kinase inhibitor (TKI) used in the treatment of chronic myeloid leukemia (CML), gastrointestinal
stromal cells tumor (GIST) and other malignant and proliferative disorders. ImatinibOs receptors are present in bone an
Obystander effectsO on bone and calcium metabolism have been observed. In vitro imatinib inhibits osteoblast
proliferation; at similadoses to those that inhibit proliferation, it increases differentiation of osteoblastic cells. It has
been proposed that the mechanism of these osteoblastic effects is via inhibition of the PDGFRB. Recombinant PDGF
enhances proliferation and reduces matization of osteoblastic cells. This effect is reversed bireatment with

imatinib (and nilotinib with regards to the proliferative effect). When PDGFRB gene and PDGFRB protein expression
is reduced using transient gene silencing techniques, therediction in mitogenesis in ST2 cells. Using lbegn

gene silencing, achieved by lentiviral shRNA delivery, we have achieved stable knockdown of PDGFRB inBIC3T3
cells. These cells show reduced mitogenesis and enhanced mineralization, and hasedmoqaression of genes
associated with osteoblast differentiation. There is a reduced ability to respond to the mitogenic effects of
recombinant PDGF, but not to other substances such a$ BBH lactoferrin. These results imply that PDGFRB is a
potent regulator of osteoblast proliferation and differentiation, and that this may be a means by which imatinib inhibits
osteoblast proliferation and enhance osteoblast differentiation.
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Exogenous and endogenous optimisation of situ osteogenesisising biochemical andér mechanical factors

Nicole Y.C Yd? Aaron Schindelér Jane Fitzpatrick Marie Gdalevitch, Kathy Mikuleé, Lauren Peacodk Ciara M.
Murphy?, Laurence C. Cantriff Andrew J. RuysJustin J. CoopeWhite’, David G. Littl€, Melissa L. Knothe Tate

1. Graduate School of Biomedical Engineering, University of New South Wales, Sydney, NSW, Australia;

2. Department of Orthopaedic Research & Biotechnology, Kids Research Institute, ChildrenOs Hospital at Westmead,
Sydney, NSW, Ausélia

3. Tissue Engineering and Microfluidics Laboratory, Australian Institute for Nanotechnology and Bioengineering,
University of Queensland, QLD, Australia;

4. Microscopy Services, Kids Research Institute at Westmead ChildrenOs Heggitay;, NSWAustralia;

5. School of Aerospace, Mechanical and Mechatronic Engineering, University of Sydney, Sydney, NSW, Australia

Critical sized defects often result from trauma, tumour resection, debridement after infection, and congenital defects.
Defects beyonthis "critical size" exceed the bodyOs natural bone healing capacity, leadinguttiarorDespite
currentadvances in surgery and implementation of bone grafts, the treatment of such defects remains a major challenge
in orthopaedic medicine. Endogenounsl @xogenous tissue engineering approaches with biochemical factors and/or
mechanical factors offer viable alternative methods for treatment of critical size bone defects.

In orthopaedics, focus is often placed on increasing bone anabolism with biochemical growth factors, such as
recombinant human bone morphogenetic protein (rhEYIFHowever, rhBMP has also been associated with

osteoclastic catabolism, leading to prematurexcessive bone catabolism. Furthermore, implant stress shielding and
instability can often lead to premature catabolism of newly engineered bone. Bone regeneration and maintenance
processes are intrinsically linked to the mechanical environment whidblates the chemical environment directly

and indirectly. The periosteum, which bounds every nonarticular bone surface of the body, provides a niche for
mechanosensitive osteoprogrenitor cells and exhibits great regenerative capacity. This talk descaipa®aches to
modulate bone tissue engineering: 1) combination biochemical approach, specifically, ldeexy of anabolic

rhBMP-2 and anticatabolic bisphosphonate; and a 2) mechanochemical approach, which modulates mechanosensitive
periostealderived stem cells and transport in the defect zone.

Disclosure: The author declares no competing interests.
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Assessing the layered distribution of osteocytes in secondary osteons from higkolution 3D micro-CT scans

Pascal R Buenzli C David LThoma$, John G Clemeht
1. Shool of Mathematical Sciences, Monash University, Clayton, VIC, Australia.

2. Melbourne Dental School, The University of Melbourne, Melbourne, VIC, Australia.

Osteocytes are commonly reported to form concentric layers atbandhversian canal of secondary osteons.

However due to the irregular geometry of osteons and the high density of osteocytes, quantitative evidence for a layeret
distribution of osteocytes in three dimensions is lacking. Currently osteocyte distribtioture in 3D space is

assessed from higtesolution uCT scans by low intensity projections, mean intercept lengths, image distortion

realigning Haversian canals, or texture analysis quantities such as osteocyte distribution tensor and alignment tensor.
These can provide quantitative indications of the collective grouping of osteocytes locally, but do not allow an
understanding of this grouping in the whole cresstion of irregular osteons.

We have developed a method of analysis of osteocyte distrikintimsteons of arbitrary shape based on the

construction of a family of 3D mathematical surfaces. These surfaces gradually morph the osteonOs cement line into th:
Haversian canal boundary and define pseladeellae modelling the natural lamellar envirommef the osteocytes.

We applied this method to synchrotrmadiation uCT scans of human femoral cortical bone from which the Haversian
canal, osteon boundary, and osteocyte lacunae were segmented.

We show that osteocyte lacuna density exhibits-defined largeamplitude oscillations (20,0885,000/mni) over

sequential pseudiamellae. The period off80 um matches the width of two successive human bone lamellae. The

plane of each lacuna aligns well with the local orientation of the pdeutllae, showig that these surfaces are a
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valid model of the osteonOs real lamellae. In contrast, lacunae outside the osteonOs boundary do not align with pseudo
lamellae extrapolated there.

We conclude that the lamellar structure of secondary osteons is reflectedID thistribution of osteocytes, and likely
composed of an alternate sequence ofHdighsity and lowdensity lamellae. The orientation of osteocytes in bone is
heterogeneous and strongly determined by the osteon geometry they belong to.

P45
Osteoblast Vability and Differentiation Following Treatment with a Novel Hydroxyapatite Based Product

Ryan Gad? Karen E Callon, Ally Chot, Jacob T Munr Jillian Cornist, David S Mussdn
1. Bone Research Group, University of Auckland, Auckland, New Zealand,;
2. Department of Surgery, University of Auckland, Auckland, New Zealand

Despite advances in modern medicine,-noion rates following fracture and spinal fusion are as high as 20% and
35%, respectively. Furthermore, large areas of bone loss secondapnta tvatumour resection may exceed the
bodyOs regenerative capabilities.

Clinically, autologous bone grafting remains the Ogold standardO treatmeniuisionenAlthough effective, high
complication rates (>49%) have prompted steady growth in thefidemineralised Bone Matrix (DBM). Current
DBM products are based on humaerived bone matrix, which is associated with high costs.

Therefore, we aimed to determine whether a more readily available bovine bone product is a viable and sustainable
solution. This product is manufactured using proprietary low temperature process to retain a 22% organic component.
Previously we have showhat the organic component induced bone formation and decreased osteoclastogenesis, in
vitro. Here, we evaluated the product in its entirety, incorporating it into a 3D collagen gel with human osteoblasts and
compared it to collagen gel alone and collagelhwgth the organic component denatured.

The viability and differentiation of human osteoblasts were assessed ovelag fpériod using alamarBlue™ and real
time PCR analysis of osteoblastic gene markeositrary to what we observed with the organimponent alone,
where osteoblast viability was decreased, in this study osteoblast viability increased oveddfiepédod, but was
unchanged between groups.

In the differentiation study, expression of ALP and OPG were increafeld at the later timgoints. There was no
difference in the other genes tested. This was similar to previous results with the organic component alone.

Overall, we demonstrated that this product is cytocompatible with human osteoblasts. Furthermore, the increase in ALF
expression suggests that this product may increase bone formation, while the increase in the expression of OPG, but n
RANKL, suggest thiosteoclast formation would likely be inhibited.

Disclosure: The authors declare no competing interests.
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Native sodium currents in murine osteoblasts are inhibited by carbamazepine
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It is well-established that patients with epilepsy have an increase in fracture risk. However, the snetdrathiis

association is less well defined. We hypothesised that osteoblasts express ion channels which could be inhibited by ant
epileptic medication, potentially altering signalling during bone remodelling and repair. We aimed to investigate
whether:(1) mouse primary calvarial osteoblasts express veltatieated sodium currents, and (2) the -@ptileptic

medication carbamazepine (CBZ) inhibits these currents.

Primary osteoblasts isolated from neonatal C57BL6 mice calvariae were used to exaimpathef CBZ on whole
cell current recordings produced using Patchliner, an automated planaciganghsystem (Nanion, Germany).
Currents were elicited using a voltage protocol stepping f#@8 mV to +60 mV in 10 mV increments, for 20 ms,
from a holdng potential 0£80 mV or-60 mV. CBZ (50 uM) was applied to the cells in the continued presence of
external tetraethylammonium (10 mM) and internal. Esllowing washout of CBZ, 10 uM tetrodotoxin (TTX) a
known voltagegated sodium channel blocker wasphed.

Robust voltagectivated inward currents were elicited and external application of CBZ (50 pM) resulted in a
significant inhibition of current amplitude 31.6 £+ 5.9 % (n = 7; p<0.001), which was partially reversed upon washout.
Subsequent applicati of TTX (10 uM) produced almost complete inhibition of current amplitude 89.96 + 2.14 % (n =
6; p<0.0001).

Our results demonstrate that mouse osteoblasts express native-aclisgead sodium channels, which are sensitive to
CBZ. To our knowledge thiis the first study to utilise a Patchliner to examine native primary osteoblast sodium
currents, and to demonstrate an inhibitory effect of CBZ. Further study is required to determine whether the effects on
ion channel activity observed here translatelituically-relevant changes in bone signalling and bone quality.
Disclosures: The authors declare no competing interests.

P47
Endogenous glucocorticoid signalling in osteoblasts is required for acquisition of vertebral trabecular bone mass
in mice

Shihani Stoner, Holger Henneickk Jinwen T, Sarah Kim, Jan TuckermarfnMark Coopet, Markus J. Seibét?,
Hong Zhot
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4. Department of Endocrinology & Metabolism, Concord Hospital, Sydd8W, Australia

We have previously shown that targeted enzymatic disruption of endogenous glucocorticoid (GC) signalling in
osteoblasts at there-receptor leveis associated with impaired bone acquisition in mice. The present study examined
the skeletbphenotype of mice with osteoblasgpecific deletion the glucocorticoid receptor (GR).

Osteoblasspecific GR knoclout mice (0bGRKO) were generated by crossind®* mice with a transgenic mouse
line expressing cre recombinase under the contraltgpe | collagen (Col2.3) promoter. At 12 weeks of age, L3
vertebrae and tibiae from male and female obGRKO mice and theitegegive GE"* littermates (WT) were
harvested and analysed by micZad.

Body weight did not differ between obGRKO andWice across both genders. Migfd analysis revealed a

significant difference of vertebral bone volume (p=0.025) across both male (BV/TV: 16.6% v. 21.3%) and female
(BVITV: 14% v. 18.7%) obGRKO mice compared to their WT littermates. This was largetp dueduction in

trabecular number (3.2 mhv. 4.2 mm', p=0.059 in males; 2.7 mhvs. 3.7 mnT, p=0.042 in females), and a
corresponding increase in trabecular separation (0.19 mm vs. 0.17 mm, p=0.009 in males; 0.24mm vs. 0.2, p=0.00 in
females). Intezstingly, vertebral trabecular thickness remained unaffected by ostetaintpeted loss of the GR and
trabecular bone parameters in the tibia were similar in WT and obGRKO mice.

Our results indicate that signalling of endogenous GCs in osteoblaste Gartpathway is crucial for the accrual and

maintenance of vertebral trabecular bone mass in young adult mice. In contrast, accretion of tibial trabecular bone mas:
appears to occur independent of endogenous GC signalling.
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Molecular mechanismsunderlying changes in osteogenesis during hyperhomocysteinemia

Viji Vijayan, Kapil Manglani, Mayuri Khandelwal, Sarika Gupta
Molecular Sciences Laboratory, National Institute of Immunology, Aruna Asaf Ali Marg, New Delhi, India

Homocysteine is a sulphaontaining norprotein amino acid which alters bone remodeling process. Though many
clinical studies have shown that homocysteine induces bone loss, the underlying molecular mechanisms remain
ambiguous. Herein we demonstrate how hyperhomocysteinemisaffgteogenesis during skeletal remodeling.

Two models systems were employed for this stuidyyperhomocysteinemia induced in skeletally immature mice by
administration of 5 mg/100 g body weight homocysteine i.p for 30 daydiamdihocysteine (508M) induced
MC3T3EL osteoblast cultures.

Analysis of hyperhomocysteinemic bone by*®Fofiler mouse osteogenesis PCR array followed by gPCR revealed
many pathophysiological changes like (i) altered chondrogenesis (increas8aBoxeduced type X collag), (ii)

augmented adipogenesis (increased PRARII) loss of osteocyte integrity (reduced sclerostin)) &ltered TGF

I /BMP signaling and (v) reduced osteovascularity (decreased VEGF). Interestingly we also observed high expressions
of odontogeni@roteins like ameloblastin, tuftelin and m$xn hyperhomocysteinemic bone. Experiments conducted

in osteoblasts cultures vitro demonstrated that homocysteine induced ameloblastin upregulation was a physiological
process adopted by bone forming call€bunter the stress associated with alterations in osteogenesis during
hyperhomocysteinemia.

The results indicate that the pathogenesis of bone loss during hyperhomocysteinemia is different from typical bone
disorder prototypes like osteoporosis. Thigly unravels the molecular mechanisms that change bone formation during
hyperhomocysteinemia and identifies candidate genes that alter bone formation during skeletal remodeling.

Disclosure: The authors declare no competing interests.

P49
Both TNF and SHARPIN are required for normal osteoclastic function

Aaron C McDonald, Jade LozankoskiJohn A Schuijefs James Rickafi John Silk&? Heath W McGowahn
1. Department of Human Biosciences, La Trobe University, Bundvé€a,Australia;
2. The Walte and Eliza Hall Institute, 1G Royal Parade, ParkvME;, Australia

SHARPIN is a component of the linear ubiquitin chain assembly complex (LUBAC), along with HOdhd HOIP.
LUBAC is involved in the NF*B canonical signaling pathway activatedibffammatory cytokines such as TNF via
TNF receptor 1I1]. Lossof-function SHARPIN mice (cpdm) develop a chronic proliferative dermatitis mutation and
also develop an osteopenic phenotfje The aim of this experiment was to determine whether this petéo
phenotype was a result of disruptions to the TNF/SHARPIN pathway and the related effects on osteoclastic (OCl)
differentiation and activity.

Bone marrow stromal cells were cultured from femora of control (CTRL), cpdrif,(TNF KO) and cpdm/TR KO

mice (n&4). Cells were grown in OCI growth media (25 ng/m0O8F, 100 ng/ml RANKL) for 14 days prior to

analyses, which included immunocytochemistry, tartragéstant acid phosphatase (TRAP) staining and gPCR.
Immunocytochemistry and qPCR identified the presence of sharpin (protein and gene expression) in treated bone
marrow cell cultures of CTRL and TNF KO mice and an absence of SHARPIN in cpdm and cpdm/TNF KO cultures.
TRAP staining identified a decrease in I@mber in all three experimental groups relative to CTRL (p < 0.01). The
apoptotic gene caspa8dancreased in cpdm mice compared with all other groups (p < 0.0001). In the absence of
SHARPIN, the osteoclastic marker cathepsin K decreased comparedMith(§ < 0.05) and was not fully recovered

in either TNF KO or cpdm/TNF KO cells. This may be due to the decrease in RANK expression in all experimental
groups (p < 0.0001).
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Overall, our findings suggest that both TNF and SHARPIN are required for lastiefmemation and the regulation of
apoptosis in osteoclastic progenitor cells.

Disclosure: The authors declare no competing interests.
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1. Tokunaga F. Journal of biochemistry. 2013;154(4):333
2. Xia T, Liang Y, Ma J, Li M, Gong M, Yu XEndocrine. 2011;39(2):1042.
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Synthetic analogues display more potent activity in inhibiting osteoclastogenesis than the natural fatty acid

Jian-ming Lin*, Andrew J Marshaf| Andrew Grey, Dorit Naot, lan R Reid William A Denn$, Jillian Cornish

1. Department of Medicine, University of Auckland, Auckland, New Zealand;

2. Auckland Cancer Society Research Centre, School of Medical Sciences, University of Auckland, Auckland, New
Zealand

We previously found that saturated fatty acids of -@84areinhibitory to osteoclastogenesis. However, their action on
osteoclasts is complicated by modest potency, rapid metabolism and low solubility. To optimise these fatty acids for
potential therapeutic use, we have introduced two modifications for C16 ¢at asertion of ether or triazole units.

The effects of these analogues on osteoclasts have been tested using mouse bone marrowsapdaR AWtures.

Among the eight ethanodified analogues, only three were found to be mildly inhibitory tamoktsts, while all six
triazolemodified analogues inhibited osteoclastogenesis by 60% to 80%#gtrhl in mouse bone marrow cultures.

The two most potent analogues had their triazole group substituted within two carbons from either end of the chain.
the midrange concentration &g/mL), at which palmitate inhibited osteoclastogenesis by 19%, these two compounds
exhibited 35.5% and 58.5% inhibition, indicating a much higher potency of the analogues than that of the natural fatty
acid. In RAWg47 cell cultures in the absence of stromal cells, the two compounds reduced osteoclast numbers by
31.9% and 41.1%, while palmitate reduced the numbers by 20.8% (alitgtrhQ).

In conclusion, triazolenodified fatty acid analogues are more potent otdstimgenesis inhibitors than either ether
analogues or the natural fatty acids. They could act directly on osteoclasts, in a similar way to palmitic acid. The
signalling pathways involved are still under investigation. This study has provided a noedpto improve the
efficacy of the natural product in targeting bone cells.

P51
Cell Stressors that Enhance Osteoclast Formation cause Increased Microphthalmia Transcription Factor
(MITF) Protein but not mRNA Levels in Osteoclast Progenitors

Julian M.W. Quinn*?3 Gabrielle van der Kraaft, Damien G. Eelé$, Ryan C. Chdj Matthew T. Gillespfe® and
John T. Pricé
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aprwbdE

We have shown that a mber of HSP90 inhibitors and cancer chemotherapeutic agents (such as doxorubicin) increase
RANKL -dependent osteoclast formation. These actions depend upon the induction of heat shock factor 1 (HSF1)
mediated cell stress. However, how cell stress affet¢®dsst formation is unclear. We therefore investigated the
influence of these stressors on NFATc1 and MITF, key RANiKduced transcription factors required for osteoclast
differentiation.

HSP90 anticancer inhibitors 1X-AAG and NVRAUY922 dosedependatly enhanced osteoclast formation in RANKL
treated bone marrow and RAW264.7 cells, as did doxorubicin and cisplatin. We investigated NFATc1 and MITF
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induction by Western blotting, and NFAT activity by use of a stable NH&Jendent luciferase reporter (RIR64.7)

cell line. SinceMitf gene promoter regions have been reported to contain HSF1 binding domains we also investigated
the effects of stressors on mMRNA expression of MITF and known MITF splice variants bgusertitative RTPCR
methods.

None of thestimuli significantly induced NFATc1 activity. In contrast, all increased MITF protein levels. Consistent
with a previous report (Let al, Mol Biol Cell 21:1763, 2010), RANKL affected expression of only one variant of
MITF, namely MITRE, which it strogly induced in bone marrow macrophages and RAW?264.7 cells. In contrast, 17
AAG failed to induce mRNA levels MITHE (or any other variant) despite causing increased steady state MITF protein
levels in these cells.

These data indicate that cell stressdnanced osteoclast formation does not principally involve increased NFATcl
(typically considered the master controller of osteoclast formation) but rather influences MITF protein levels. However,
our results do not support a direct transcriptional confrdldF by HSF1 or another stress induced factor. This may
suggest a podtanslational control mechanism such as stabilization of MITF protein by-gtchssed heat shock

proteins.

Disclosure: The authors declare no competing interests.

P52
Prolonged Exposure To Nanomolar Concentrations Of Zoledronic Acid
Inhibits Rap1A Prenylation In Cultured Macrophages

Julie Jurczyluk, Naveid Ali and Michael J Rogers
Bone Biology Division, Garvan Institute of Medical Research, Darlinghurst, NSW, Australia

Bisphosphonate drugs (BPs) are the gold standard of treatment to inhibit bone resorption in patients with bone diseases
such as postenopausal osteoporosis, PagetOs disease and-associated osteolysis. BPs target bone mineral, are
selectively interalised by osteoclasts at high concentrations (at least micromolar) during bone resorption, and prevent
the prenylation of small GTPases such as Rap1A by inhibiting the enzyme FPP synthase. Low (hanomolar), circulating
concentrations of BPs could affectlsedutside bone, particularly myeloid cells such as macrophages. However, effects
of nanomolar concentrations of BPs on protein prenylation have never been described. Inhibition of prenylation can be
monitored by western blotting to detect the accumulaifampenylated Rap1A. We sought to determine whether
nanomolar concentrations of the BP zoledronic acid (ZOL) could inhibit Rap1A prenylation in cultured macrophages.
J774 mouse macrophage cells were cultured acutedyd@ys, mimicking effects of BP asteoclasts) or chronically

(3-31 days, mimicking effects of circulating BP on cells outside the skeleton) with-36m\M or 1nM1000nM ZOL.

The accumulation of unprenylated Rap1A was measured using western blotting. Acute treatment with >2mM ZOL
inhibited Rap1A prenylation, but concentrations <1mM had no detectable effect. In contrast, treatmehtiéys3

with 250nM or 500nM ZOL inhibited Rap1A prenylation; 1ImM ZOL dramatically inhibited Rap1A prenylation after 7
daysO treatment. By day 31, prolonggubenre to as low as 10nM ZOL inhibited the prenylation of Rap1A.

We provide the first evidence that nanomolar concentrations of the bisphosphonate drug ZOL can inhibit Rap1A
prenylation in cultured macrophages, but that prolonged exposure to low conoestodZOL is required (as might

occur in vivo in patients). Further studies are ongoing to examinetshortand longerm effects of ZOL treatment on
Rap1A prenylation in vivo in cells such as macrophages outside the skeleton.

P53
Investigation of pathways involved in M-CSF augmentation of RANKL-induced resorption

Jason M. Hodgé&?® Richard J. Wan® Cathy J. Aitkeh) Geoffrey C. Nicholsdn
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Osteoporosis develops when bone homeostasis is disrupted in favour of osteoclastic bone resorption. RANKL is a
cytokine which initiates osteoclast bone resorption ar@3F greatly enhances RANKhduced resorption activation
in mature human osteoclastseWave investigated the pathways involved in th€8F augmentation of resorption.
We analysed the effect of various inhibitors targeting signalling pathways downstreai@ ®FMDuring investigation
of the MEK/ERK pathway we found that PD98059 (MEK1 intab significantly reduced MCSFenhanced
resorption. Since ERK1 is downstream of MEK1, we hypothesised thatdmuiating Erk1 will further reduce
resorption to RANKLonly levels. Using a mature osteoclast dentine resorption assay, we have beeggitivgstie
effect of supressing Erk1 on resorption. However, as yet our data showing the effect eedalation of Erk1 using
siRNA on resorption is inconclusive. When osteoclasts are activated for resorption formatiaaotiof fings occur.
Using thischaracteristic to gauge resorption activation, we are undertakérdifr ring immunofluorescence to
complement our dentine resorption assays. To further investigate-@®R\tesorption phenomenon, we decided to
look at 1L-34 since, along with MCSF, itis a ligand of the-¢ms receptor. Surprisingly, we discovered thaBlh does
not enhance RANKliinduced resorption. Logically, therefore, it would be expected th@3# activates some
pathway(s) separate to-24 which enables enhanced RANHtduced resption. Using Westerblot analysis,
phospheERK1 was found to be in equal abundance in bot@&F and 11-34 stimulated mature human osteoclasts.
This suggests that ERK1 is not part of the unique pathway that result€BRvaugmented resorption, contrémythe
indication from our earlier results. We also examined the Akt/PI3K pathway, however, the results were similar to
ERK1. Using the difference in resorption activation betwee@$F and I-34 we are continuing to investigate
potential candidates tortget in order to minimise bone resorption by osteoclasts.

P54
Combined effects of soy isoflavones and docosahexaenoic acid on osteoclast formation in mouse bone marrow
cell culture

Shinichi Katsumatd? Gabrielle Plimmet, WeiHang Chud, Miki Tadaishf=, Yoriko Nishidd Yuko Touseh Yoshiko
Ishim#, Marlena C. Kruget
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Soy isoflavones, such as daidzein and geniskeinge a chemicaitructuresimilar tothatof estrogen, anéxhibit weak
estrogenic activity. Many studies have shown that soy isoflavones inhibit bone resorption. Docosahexaenoic acid
(DHA), one of the m3 polyunsaturated fatty acids, also has an inhibitory effect on bone resorption. This study
investigated the combined effectf soy isoflavones and DHA on osteoclast formation as well as nuclear factor of
activated Tcells c1 (NFATc1) expression using mouse bone marrow cell culture.

Mouse bone marrow cellsere obtained from-to 9weekold male Balb/c mice, and prilturedin phenol reefree

I -MEM containing 10% heanactivated fetal bovine serum, 1% penicHfitreptomycin with 30 ng/ml macrophage
colony-stimulating factor (MCSF) for 3 days. For evaluation of osteoclast formation, cells were further cultured with
30 ng/m M-CSF and 30 ng/ml receptor activator of nuclear fatBiigand in the presence or absence of isoflavones
and DHA. After 6 days, cells were stained for tartr@gistant acid phosphatase (TRAP) aRIAP activity in the
medium was measurekh addition NFATc1 mRNA expression was also measured after 6 days of culture.

Ten pM daidzein and genistein, as well as @M DHA significantly decreased the number of TRABSsitive
multinucleated cells (TRAP(+)MNCsnd TRAP activity, and the combination of siepflavones and DHA further
decreased the number of TRAP(+)MNCs. NFATc1 mRNA expression was decreased by each of daidzein, genistein, an
DHA. However, the combination of soy isoflavones and DHA caused no further reduction in NFATc1 mRNA
expression.

Theseresults demonstrated that the combination of soy isoflavones and DHA enhbaciedhibition of osteoclast
formation. Furthermore, thissuppressive effect by thedeod ingredientsalone and in combination on osteoclast

formationmight be explained in paby a decrease in NFATc1 mRNA expression.

P55
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Alexidine dihydrochloride attenuates osteoclasts formation and bone resorption via induction of mitochondrial
activated apoptotic program

Xiang Zhu', Ng PY, James Harvey St¢eNathan J. Pavlds Ming H.Zhend, Tak S. Cherlg

1. Centre for Orthopaedic Research, School of Surgery, University of Western Australia, Cvév]edystralia;
2. Pharmacology Unit, School of Medicine and Pharmacology, University of Western Australia, Ck&ley,
Australia

Excessve osteoclast (OC) formation and bone resorption are the main mechanisms that lead to severe osteolytic bone
diseases, such as osteoporosis and bone metastatic tumours. Thus the induction of OC death (apoptosis) represents a
potential therapeutic mechanidor the treatment of such osteolytic diseases.

Alexidine Dihydrochloride (AD), a positively charged dibiguanide compound found in contact lens cleaning solutions
and oral mouthwashes, induces lipidase separation and domain formation of negativedygeld cellular membranes

and has been shown to exhibit apoptasiicing properties. The most negatively charged biological membranes
known to nature and highly abundant in OC, the mitochondria is a potential candidate targeiriduéé&l apoptotic
effects. In vitro RANKL-induced osteoclastogenesis was inhibited by AD in a-dependent manner and correlated

with suppression of OGpecific marker genes (TRAP, CTSK, CTR and-BTAMP). Additionally, AD attenuated the
boneresorbing activity of mature OChklechanistically AD disrupted mitochondrial function and induced classical
mitochondrial apoptotic program involving members of the Bfdmily, cytochrome c release, triggering activation of
caspase3 and-9 apoptotic cascades and ultimately leadingudear condensation and cell death.

Collectively, our findings demnstratehat AD inhibited OC formation and function via inducing mitochondrial
activated apoptotic program. Thus, our results prove that AD may represent an alternative therapeftdicthgent
treatment of osteolytic bone diseases.

P56
Ca”*-dependent control of 25hydroxyvitamin D -1" -hydroxylase expression mediated by the calciumensing
receptor

Alice Huang, Vimesh A. Avlani, and Arthur D. Conigrave
School of Molecular Biosciencélniversity of Sydney, Sydney, NSW, Australia

Elevated extracellular calcium (€3 represses 2Bydroxyvitamin B1(-hydroxylase (CYP27B1) expression in the

renal proximal tubule but activates it in the parathyroid, and thus appears to have oppodimgreffe2s

dihydroxyvitamin D synthesis in different tissues. Both these effects function to reduce elevatiofis in Ca
concentration. However, the underlying mechanisms remain unknown. The present study aimed to elucidate the
mechanisms of G4,-dependen€YP27B1 expression using CYP27RIciferase constructs transfected into HES3

cells stably expressing the CaSR (HEISR cells), and control HER93 cells. At lower C&, concentrations (0-3.0

mM), there was a G4-dependent increase in CYP27R(iferase expression in HE€aSR cells as G4 was

increased, which was absent in control HE93 cells. Interestingly, as €aconcentrations increased further (6.6

mM), a reduction of expression was observed, exhibiting an overall biphd3ied€penent response. Furthermore,
addition of the CaSR selective positive modulator cinacalcet (1.0 uM) enhanced both these responses, shifting the peak
response from 3.0 mM to 0.5 mM, whereas the negative modulator NPS 2143 (1.0 pM) abrogaté@-trep&adent
response, indicating both the stimulatory and inhibitory effects are -Gashkated. However, the peptide S
methylglutathione (30 uM) that binds in the Venus flytrap domain of the CaSR had no effect. To investigate the
regulatory elements of the CYP27BXbproter, we used a 305 bp truncation and observed that it remained sufficient for
CYP27Bztluciferase expression in HERaSR cells. Inactivating response elements within this region byglisiteted
mutagenesis, in particular AP1, CRE(p), CCAAT, and Sptéplyced the GA-dependent increase in CYP27B1
luciferase expression at 3.0 mM%alt is thus hypothesised that multiple response elements function in combination
to control CYP27B4uciferase expression in HERaSR cells. This stimulatory response rpagvide a mechanistic

basis for the activation of 1,2%ihydroxyvitamin D synthesis in the parathyroid, while elucidation of the inhibitory
response may describe expression patterns observed in proximal tubule cells.

P57
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An inter-domain disulfide bridge between the calciumbinding domain and the heptahelical signalling domain
that is essential for activation of the calciurrsensing receptor

Brown AP, Goolam MA and Conigrave AD
School of Molecular Bioscience, University of Sydney, Sydney, NSW, Australia

The calciumsensing receptor (CaSR) is a class C GPCR that mediates extracelftiiE#3)-dependent feedback
regulation of parathyroid hormone secretion and renal calcium excretion and is, thus, a critical component of the
machinery that supports wieobody calcium homeostasisgand binding in the CaSROs extracellular Venus Flytrap
Domain /FTD) induces intracellular signalling via a Cysteiieh domain (CRD) coupled to a heptahelical
transmembrane domain (HHD). However, the mechanism that suggeriisterdomain coupling has not been

identified. We have now investigated the roles of two Cysteine residues that are highly conserved in Class C GPCRs
and conclude that CaSR residues C236 in the VFTD and C561 in the CRD participate in a functitinally cri
interdomain disulfide that transmits €@dependent turning moments from the activated VFTD to the HH signalling
domains.

The key observations are as follows:

1. Mutant receptors including C236S, C561S and the double mutant C236S/C561S farectimmal in C&"

mobilization assays when expressed in HEI3 cells and exposed to the VFTD ligand$'gand L-Phe;

2. However, these mutants receptors retain signalling in the presence of the positive modulator Cinacalcet, which binds
in the receptors' HDs and directly activates them;

3. A FLAG epitope tagged CaSR construct in which a thrombin cleavage site was introduced between the VFTD and
CRD was expressed and functionally active;

4. Following expression in HER93 cells, thrombin treatment, puriition by immuneprecipitation based on the

FLAG epitope, and western blotting for the presence of the FLAG tag, CaSR constructs of the expected sizes for intact
monomers (160 kDa) and dimers (320 kDa) were observed in the absence of the disulfide redgeirtg

mercaptoethanol, suggesting a second physical connection between the VFTD and the CRD

5. In the presence dtmercaptoethanol, however, there were significant reductions in the sizes oftag4&l protein
fragments corresponding to the expedies of monomeric VFT domains (i.e., 70 kDa). A similar fragmentation

pattern was observed after expression of FLtaGged C236S/C561S mutant receptors in the presence of thrombin
followed by immuneprecipitation and western blotting, regardless of whethmercaptoethanol was absent or present.

The study demonstrates that the formation of a disulfide between C236 and C561 is essential for functional coupling
between the calciurhinding VFT domain and HH signalling domain.

P58
Rolesof the intraloops and carboxy-terminus of the calcium-sensingreceptor in signalling pathway selection

Kimberly T. Edwards, Maria H.Y.Oh', MahvashA. Goolant, Arthur D. Conigravé, Katie LeacH, and Arthur
Christopoulo$
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The calciumsensingeceptor{CaSR)is a ClassC G-proteincoupledreceptorthatis widely expressedt contributeso
the controlof calciummetabolisn andbonehomeostasisia expressiorin the parathyroid renalcorticalthick
ascendindimb, calcitoninsecretinghyroid C cells,andin bonecells,including cells of the osteoblastineage.The
CaSRmediatedliverseeffectsby selectingfor signallingpathwaysn aligand andcell-type-specificmanner.
However the mechanismshatunderliethe selectionof signallingpathwaysarenot well understood.

In the presenstudy,we haveusedalaninescanningsite-directedmutagenesito identify subdomainsindresiduesn
intraloops-2 and-3 thatarecritical for the couplingof theextracellularcCa’* (Ca*,) -activatedreceptorto distinct
pathwaysncludingdownstreanof PI-PLC (IP; accumulation)phosphorylatedRK, (DERK), intracellularCa*
(C&’*;) mobilization,andsuppressiowf forskolin-stimulatedadenylylcyclase(intracellularcAMP levels).
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Theresultsdemonstrat¢hatdistinctresiduesnediatecouplingto distinctsignallingpathwaysdownstreanof the
receptorMost strikingly, four mutantsF706A (iL-2), L797A andE803A (iL -3), anda C-terminaltruncationmutant
R866X,which removesall butthe proximalthreeresiduef the C-terminus(863-865),noneof which impairedcell
surfaceexpressionall markedlyattenuatedP|-PLC andpERK but haddifferential effectson C&*; mobilizationand
suppressiomf adenylylcyclaseln particular,R866X exhibitedcompletelossof C&’*; mobilizationbut retainedntact
suppressionf adenylylcyclase In addition,E803Aexhibitedonly partialimpairmentof Ca?*; mobilizationbut
retainedintactsuppressionf adenylylcyclase.

Theresultsdemonstrat¢éhat pathwayselectionarisesfrom distinctdomainsandsub-domainsof thereceptor's
intraloopsandC-terminus.

Disclosure: Theauthorsdeclareno competinginterests.
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Structural Studies of the Extracellular Domain of the Calcium Sensing Receptor

M.H.Y. Oh,A. Silva, J. Mackay and A.D. Conigrave
School of Molecular Biosciencélniversity of Sydney, Sydney, NSW, Australia

The calciumsensingeceptor (CaSR) is a class Cp®Botein coupled receptor (GPCR), characterised by a large nutrient
sensing Nterminal extracellular region consisting of a bilobed Venus Fly Trap (VFT) module and a cy&tei(@R)
domain. Two or more primary binding sities the endogenous ligand €and a binding pocket for positive allosteric
modulator l-amino acids have been identified in the VFT. In addition, the VFT module is involved in receptor
dimerisation. However, the locations of the ligand binding sites and the mechanisms that supperatiaty and

receptor activation are unclear. Definitive solution of these problems requires determination of the structures of the
CaSR's key domains in both unoccupied and ligamehd forms. We have undertaken trials of expression and
purification ofthe CaSR's extracellular domains with a view to solving these problems. Based on secondary structure
predictions, disorder analysis and sequence alignments of CaSR across species and Class C GPCRs, six variants of
CaSR extracellular domain (ECD) insertsre prepared and ligated into bacterial protein expression vectors pRSET,
pGEX, pMal c2x and pMal p5x. Preliminary results from protein expression trials in E. coli Rosetta cells demonstrate
overexpression of the Himgged CaSR ECD constructs confirmedamstern blotting using anrklis antibody.
Overexpression of GST tagged CaSR VFT proteins were also observed in Coomassie staipageSiz$and

confirmed by a western blot using CaSR ADD polyclonal antibody. In both of these cases we have encountered
problems with protein solubility and limited fragmentation indicating that further optimisation is required.

P60
Roquin Is A Novel Regulator Of Bone Homeostasis

Bay Sie Lint, Shek Man (Jacky) ChifEuphemie Landd&pJennifer Tickner Nathan Pavlds Jiake Xd
1. School of Pathology and Laboratory Medicine, The University of Western Australia, Perth, WA, Australia
2. School of Surgery he University of Western Australia, Perth, WA, Australia

Many osteolytic diseases have highlighted the importanostebimmunology, a dialogue between the immune and
skeletal systems. However, the underlying mechanism of osteoimmunology remains poorly understood. To gain
insights into the molecular genetics and mechanisms of osteoimmunology, we have screened dychenieal

(ENU) mutagenesis library and identified a mouse line with M199R mutation in the Roquin (Rc3h1) gene. The

mutation results in the dysregulation of follicular helper T cells (TFH) and the SanRoque mutant mouse line displays an
autoimmune diseasmnsistent with Systematic Lupus Erythematosusay)analysis revealed that SanRoque mice

possess a lower bone density in comparison to wildtype littermates. MicroCT and histological analyses confirmed a low
bone mass phenotype in SanRoque mice withrafiigntly reduced bone volume (BV/TV) as compared to wildtype
littermates. Real TIm®CR analysis revealed elevated RANKL expression in whole bone isolated from SanRoque

mice. Flow cytometry analysis demonstrated that the increased RANKL expressiarlatedwith a significant

expansion of putative osteoclast progenitor populations in the SanRoque mice relative to wildtype mice. Consistent with
the increased in progenitors, we observed enhanced osteoclastogenesis and osteoclast activity fromone marro
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macrophages derived from SanRoque mice, accompanied by enhanced Ragdikdted MAPK signaling. In vivo

bone calcein labeling showed a reduction in bone mineral apposition rate in the SanRoque mice indicating that
osteoblast activity was also affected.nSistently, SanRoque calvarid¢rived osteoblast culture showed a reduction in
bonenodule formation. Caulture experiments further revealed that calvarial osteoblasts from SanRoque mice have a
reduced ability to support osteoclastogenesis, suggestiextamsic contribution to the priming effect of osteoclast
progenitors within the bone marrow niche in SanRoque mice. Taken together, these findings demonstrate that Roquin is
an important regulator of bone homeostasis and SanRoque mice emerge asmaadsdftd gain osteoimmunological

insight into systemic bone loss in autoimmune diseases.

P61
ENU induced chemical mutagenesis reveals that Morc3 is a novel regulator of bone homeostasis

Gaurav Jadhay Jennifer Tickner, Jiake Xu
School of Pathology andaboratory Medicine, The University of Western Australia, Perth, WA, Australia

Bone homeostasis is tightly regulated by complementary activities ofreepnebing osteoclasts and befioeming

osteoblasts, imbalance in which leads to clinical diseasesdike®porosiddentification of novel molecules that

regulate bone homeostasis may provide us with new therapeutic strdtetiespresent study, a phenotygiven N
ethykN-nitrosourea (ENU) mutant mouse screening approach was employed to idematifgreant bone phenotype in

a strain of (heterozygous) mutant mice with a mutation at splice donor site of intron 12 in microorchidia 3 gene
(Morc3). Morc3 is an epigenetic regulator of transcription and DNA damage response with previously unknown
functionin bone homeostasis. MicroCT analysis of 3 month old mutant mice femurs revealed significant thinning of the
cortical bone, with significantly reduced cortical area and cortical BMD (WT = 1.76 g/cm3 vs Mutant = 1.71 g/cm3,
p<0.05). In vivo and in vitro alysis indicated significant reduction in osteoclast number, surface area and bone
resorption in Morc3 mutant compared to WT. There was no detectable change in osteoblast bone nodule formation in
vitro. Heterozygous mutant cells express Morc3 mRNA anditiadal spliced variants which might lead to reduced

levels of functional protein. Western Blot revealed reduced Morc3 protein expression during osteoclast differentiation
in mutant osteoclasts. No difference in Morc3 protein levels were observed dsteoplast differentiation in

osteoblasts from both WT and Morc3 mice. Gene expression of OPG and RANKL were differentially upregulated
during osteoblast differentiation such that the ratio of RANKL/OPG was reduced in Morc3 mutant long bone compared
to WT in accordance with observed reductions in osteoclast number. A remarkable increase in STAT1 protein levels
and divergence of MAPK signalling was observed in mutant osteoclasts, during differentiation, which indicates a
critical role of Morc3 in RANKL inducé osteoclast regulatioltogether our data suggest that Morc3 is a novel

regulator of bone homeostasis.

Disclosure: The authors declare no competing interests.

P62
SHARPIN is a key regulator of skeletal homeostasis in a TNBependent manner

Heath W McGowart, John A SchuijefsBrian L Grills', Stuart J McDonally John Silk&? Aaron C McDonald
1. Department of Human Biosciences, La Trobe University, Bundvé€a,Australia;
2. The Walter and Eliza Hall Institute, Royal Parade, ParkWli€, Australia

SHARPIN is a subunit of linear ubiquitin chain assembly complex (LUBAC) regulating the activation*d N

pivotal transcription factor in skeletal homeostasis. Mice with a mutation in the SHARPINcgeing develop

chronic proliferativedermatitis and systemic inflammation, whilst the hyjmlammatory phenotype of cpdm mice is
corrected by crossing with TRH{TNF KO)mice[1]. Cpdm mice have an osteopaenic phenotype which is characterised
by decreased cortical and trabecular bonewe[2]. As TNF has been shown to stimulate osteoclastic activity and
inhibit osteoblastic activity, this current experiment examined the skeletal development of cpdm mice and compared
them to both TNF KO and cpdm/TNF KO mice.
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Both femora were colleatiefrom control (CTRL), cpdm, TNF KO and cpdm/TNF KO mice&(#). RNA was extracted
from the proximal femur and expression of genes associated with osteoclastic, apoptotic and inflammatory markers
were compared between groups. The other femur unde##@nhanalysis of both trabecular and cortical bone.

Although a decreasing trend was identified in osteoclastic and osteoblastic gene expression (cathepsin K and collagen
1( 1 respectively) between CTRL and cpdm groups, no significant differences were retiortledTNF and caspasg
expression was elevated in cpdm mice (p < 0.05); however expression was similar to control levels in both TNF KO
and cpdm/TNF KO mice (TNF expression not present). There was a decrease in both trabecular and cortical bone
measurerants in cpdm mice compared to controls (p < 0.05), while in the absence of TNF (TNF KO and cpdm/TNF
KO), trabecular and cortical bone morphology was similar to CTRL.

Overall, the removal of TNF prevented the osteopaenic phenotype seen in cpdm micéngndiaaSHARPIN is
responsible for mediating the role of TNF in bone remodelling. Further investigation utilising cell cultures of
osteoblasts and osteoclasts of these four groups needs to be performed.

Disclosure: The authors declare no competing ietts.
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Vitamin K -dependent gammaglutamyl carboxylase regulates bone formation and glucose metabolism

Sachiko Shibd, Kotaro Azum&, Tomoka HasegawaKazuhiro Ikeda, Kuniko Horielnoue®, Norio Amizuké,

Satoshi Inoué&®*

1. Division of Gene Regulation and Signal Transduction, Research Center for Genomic Medicine, Saitama Medical
University, Saitama, Japan;

2. Departmenof Geriatric Medicine, Graduate School of Medicine, The UniversityTokyo, Tokyo, Japan;

3. Department of Developmental Hard Tissue, Graduate School of Dental Medicine, Hokkaido University, Hokkaido,
Japan;

4. Department of AntiAging Medicine, Graduate Scbbof Medicine, The University of Tokyo, Tokyo, Japan

VK -dependen¥glutamyl carboxylase (GGCX) is an enzyme that catalyzes a posttranslational modification, which
changes glutamiacidto gammacarboxyglutamic acigGla) residues in its target proteitdGCX-dependent Gla

modified proteins such as osteocalcin (OC) and matrix Gla protein (MGP) are known to play modulatory roles in bone
metabolism. Recently, OC and undercarboxylated OC (ucOC) has been paid much attention as they are supposed to b
involved in glucose metabolism by regulating insulin sensitivity and secretion. The precise contribution of GGCX to
bone formation and glucose metabolism, however, remains to be clarified. To address this question, we generated
osteoblasspecific Ggexdeficient(i.e., conditional knockout: cKO) mice using collagen typell (Col1)}Cre mice.

Ggcex cKO and control (ColCre) mice were subjected to the analyses of bone mineral density (BMD), bone
histomorphometry, bone strength, immunohistochemistry, transmissittroelenicroscopy and oral glucose tolerance

test (OGTT). We confirmed that immunoreactivites detected by atG&1iX antibody was absent in osteoblasts of

Ggcex cKO mice. Intriguingly, BMD, bone strength, and osteoid formation were substantially indre@sgx cKO

mice compared with controls. Electron microscopic examination revealed disassembly of mineralized nodules and
aberrant calcification of collagen fibers in Ggex cKO mice. OGTT showed that the rate of increase in serum insulin
levels was lower iitsgcx cKO mice compared with controls. Interestingly, weights of white adipose tissue were
decreased in Ggcx cKO mice. Taken together, our findings suggest that GGCX expressed in osteoblasts will play a
multifaced role in various tissues, including bonenkostasis and glucose metabolism.

Disclosure: The authors declare no competing interests.
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Disruption of glucocorticoid signalling in osteoblasts prevents higifiat diet-induced bone loss in mice
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1. Bone Research Program, ANZAC Research Institute, The University of Sydney, Sydney, NSW, Australia;

2. Department of Endocrinology and Metabolism, Concord Hospital, The University of Sydney, Sydney, NSW,
Australia

High-fat diets adversely affect bone strength in mice while simultaneously increasing systemic glucocorticoid levels.
We hypothesise that a mechanistic link exists betweenfhightake, increased glucocorticoid signalling in osteoblasts
and poor bone health. &\tested this hypothesis in a transgenic (tg) mouse model in which glucocorticoid signalling has
been selectively disrupted in osteoblasts/osteocytes via targeted overexpression of the glucdnaditaiting

enzyme, 11-hydroxysteroid dehydrogenaseey2. Seveiweekold male tg mice and their wild type (WT) littermates
(n=6-9/group) were fed ad libitum a control diet (14.3% energy from fat, 25.5% from protein)soeaergetitigh-

fat diet (HFD; 43.0% energy from fat, 25.5% from protein) for 1@kge Body weight and food intake were measured
weekly. Serum corticosterone levels were quantified after 10 weeks of feeding, and body composition and-bone para
meters were assessed at endpoint.

As animals were fed an isoenergetic diet, changes in Wwedyht and body composition did not differ between the four
groups. Both WT and tg mice fed the HFD had higher serum corticosterone levels than WT or tg control mice (pooled
measures: 386+35nM for HFD vs. 285+36nM for control diet; p=0.054). Corticostex@tein WT and tg mice fed

the same diets (either HFD or control) were similar. At endpoint, WT mice fed a HFD had significantly lower BMD
than both WT mice receiving the control diet (0.056+0.0018¥&m0.063+ 0.0004g/cmp<0.005) and tg animals fed

the HFD (0.056+0.001g/chws. 0.064+0.001g/cmp<0.005; fig. 1A). Similarly, WT mice on HFD exhibited lower

BMC than WT control mice (0.60+0.02g vs. 0.70+£0.01g; p<0.005) and tg mice receiving the HFD (0.60+0.02g vs.
0.72+0.02g; p<0.005; fig. 1B). NeithBMD nor BMC differed significantly between tg control and tg HFD mice.

We conclude that high dietary fat intake negatively affects bone mass via glucocorticoid signalling in osteoblasts and
osteocytes.
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Novel Technology to Develop ArchitecturallyControlled Ceramic Scaffolds with Outstanding Potential for
Supporting Bone Regeneration under Load

S.l. RoohaniEsfahani', Zufu Ld, C.R. Dunstah J.J. Li1, H. Zreigat

1. Biomaterials and Tissue Engineering Research Unit, School of AMME, the UnivefrSifidney, SydneyNSW,

Australia

During the past two decades, research on ceramic scaffolds for bone regeneration has progressed rapidly; however,
currently available porous scaffolds remain unsuitable for-hesting applications. The key to succeds iapply
microstructural design strategies to develop ceramic scaffolds with mechanical properties approaching those of bone.
Here we report on the development of a unique microstructurally designed ceramic scaffold, shamtystonit®

Gahnite (SEHTBGahnite), with 85% porosity, 500 micro pore size, a competitive compressive strength of 4.1 + 0.3
MPa and a compressive modulus of 170 + 20 MPa. The in vitro biocompatibility of the scaffolds was studied using
primary human bonederived cells. The abilifySsPHT B Gahnite scaffolds to repair criticalzed bone defects was

also investigated in a rabbit radius under normal load, witichlcium phosphate/hydroxyapatite scaffolds used in the
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control group. Studies with primary human osteoblast culturefireead the bioactivity of these scaffolds, and the in
vivo regeneration of segmental critical size bone defects in a rabbit model demonstrated that this material induces new
bone defect bridging, with clear evidence of regeneration of original radialeattiie and bone marrow environment.

P66
Effects for osteosarcoma cells by carbon nanotubes

Kaoru Aoki', Masanori Okamoth Shinsuke KobayashHiroki Nomurd, Manabu Tanaka Hiroyuki Katd, Yuki

Usuf, Hisao Hanid, Naoto Saitd
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2. Sports Medical Center of Aizawa Hospital, Matsumoto, Japan

3. Institute for Biomedical Sciences, Shinshu University Interdisciplinary Cluster for Cutting Edge Research
Matsumoto, Japan

Sarcomas such as osteosarcoma are treated with surgery and chemotherapy by anticancer drugs. The anticancer drugs
cause various severe side effects, and prospective enough effects may not be obtamléxtl Baneparticles smaller

than cells have a prepty to enter cells and they are expected as drug delivery system (W 8&gretofore reported
biocompatibility and safety of the carbon nanotubes (CNT). We report potential as DDS for chemotherapy to
osteosarcoma cells with CNTSs.

The 143B cells (humansteosarcoma cell line) were seededs @ 10° cells/10cm culture plate. After 24 hours, the
culture medium was renewed to the medium containggirhl or 10ug/ml multi-walled CNT (MWCNT). Doxorubicin
hydrochloride (DOX)0.1pM, 1.0pM, 5.0uM) was used asgsitive control. Each group was n=3. After more 24 hours,
we observed the cells with light microscope and counted the number of 143B cells of each plate.

In the light microscope images of the 143B cells that we added MWCNTs before 24 hours, the MW@N{Ekerein
the cells. In the MWCNT 1@ig/ml group, much MWCNTs were taken in the 143B cells than the MWCNg/rhl
group. The cell number after 24 hours culture was!283 cells/plate in control, 10!3.0° cells/plate in DOX 0.1uM
group 5.6 10° cells/phte in 1.0uM group, 2.8 10° cells/plate in 5.0uM group 21.3 10’ cells/plate MWCNT 1

pg/ml group and 16!3L0° cells/plate MWCNT 1Qug/ml group

When the MWCNTSs are added to the osteosarcoma cell line; 143B cells, the MWCNTs are taken into the cells and
inhibited a cellular proliferation in concentratidependency. By adhering anticancer drugs to the MWCNTs, we
expect to improve invasive efficiency to sarcoma cells of the anticancer drugs, to enhance the chemotherapeutic effec
and to reduce the chemaetiapeutic side effects.

Disclosure: The authors declare no competing interests.
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Time-elapsed screw insertion into cancellous bone

Ryan M“?, Mohtar A, Cleek TM, Reynolds K
1. Medical Device Research Instie, Flinders University, SAAustralia;
2. School of CSEM, Flinders University, SA, Australia

OTimeelapsedO or Oimageided failureO assessment of bone is a relatively new technique that uses sequential image
acquisition to analyse trabecular bone mechanics under a given loagimg.réo date, this procedure has been

employed to analyse trabecular mechanics during uniaxial compréssgnscrew puHout[3], and screw pushn

tests[4]. Nazarian et al. (2004) validated the use of this method for the assessment of microstructural trabecular
mechanics, demonstrating no difference in the macroscopic behaviour of cancellous bone specimens under continuous
or stepwise loading conditionf?].

These methods have provided valuable insight into the failure mechanisms of bone under specific loading conditions.
Work within our laboratoryhowever, has sought to better understand the interactions between bone and implant during
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screw placement. To understand the trabecular mechanics during screw tightening, a device has been developed that
allows timeelapsed assessment of trabecular meclahiring the final tightening phase of screw insertion. Previous

work by our group has established a strong relationship between the insertion torque measured just prior to screw head
contact with the bone and the maximum tightening torqugXT5]. This provides the ability to predict,Ix based

purely on the torque required to achieve head contact and allows us to stop and image sheclhoimterfae at pre

defined points between head contact apg.T

Here we present our novel device that has enabled, for the first time, the visualisation (using microCT) of trabecular
mechanics during the final phase of screw tightening. Using this device, wea#me deformation of individual
trabeculae in response to the turning of the screw threads. This information will prove useful in understanding the
strains experienced by bone during screw insertion.

Disclosure: The authors declare no competing intesest
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Synergistic Effect of Nanomaterials and BMP2 Signalling in Inducing Osteogenic Differentiation of Adipose
TissueDerived Mesenchymal Stem Cells

Lu ZF, RoohaniEsfahani SILi JJ, Zreigat H
Biomaterials and Tissue Engineering Research Unit, School of AMME, thestdity of Sydney, Sydney, NSW,
Australia

Mesenchymal stem cells (MSGisiised therapeutic strategies hold great promise for large bone defects -amdomon
bone fracturesyut their application is hindered by the lack of complete understanding sigtiedling pathways which
control the fate oMSCs being directed into osteogenic differentiatibime aim of this studyis to gaininsightinto the
interactionsof differentcomponentsvithin the bonetissuemicroenvironmenin directingosteogenidifferentiationof
adiposdissuederivedmesenchymadtemcells (ASCs),andthe underlyingsignallingpathwayinvolved. We
investigatechow bone morphogenetic proteth(BMP-2) and the undeying substrata (in the form of three dimensional
scaffold)directosteogenidifferentiationof ASCsandthe underlyingsignallingpathwaysWe first demonstratethat 3
days of BMPR2 treatment increased osteogenic gene expression levels-gRoakagertype |, osteopontin and bone
sialop rotein) ana@lkaline phosphatase (ALRJtivity in ASCs. Furthermore, we demonstrated that the underlying
substrata; hydroxyapatitefricalcium phosphate scaffolds (HA/TCP) coated with bioactive glass nanopatrticley (nBG
can exert a synergistic effect with BMIPsignalling to further promote osteogenic differentiation in ASCs. To elucidate
these findings, we showed th$Cs grown on nB&oated scaffolds had significantly higher \AB# protein

expression compared to tlosn uncoated scaffolds, and supplementation of Wnt signalling inhibitor in the culture
medium inhibited the elevated expression of osteogenic markers in ASCs. Moreover, ASCs growrcoatedG
scaffolds showed significantly higher expression of activaieiitegrin, and blocking thel-integrin signalling

pathway by neutralising antibody not only decreased-8énprotein expression, but also inhibited the elevated
expression of osteogenic markers in ASl@sonclusion, we controlled in vitro culture abtions to mimicdifferent
components in the bone tissue microenvironment, and revealed their effects in directing the differentiation of MSCs
into the osteogenic lineage through a coordinated signalling pathway network.

P69
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In vitro evaluation of a novel silk scaffold for use in tendon regeneration
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Jillian Cornisht
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Tearing of the rotator cuff tendon in the shoulder is a significant clipicdllem, with recurrent tear rates post
arthroscopic repair as high as 94%. Tissue engineered biomaterials, which induce host cell activity to promote tendon
regeneration, are increasingly being investigated as a means to augment rotator cuff repairhediellenges in

tendon repair is that tenocytes tend to trdifferentiation down chondrocytic or osteoblastic lineages -&lkved

materials have the mechanical strength and biocompatibility required for tendon repair, and in the current study,
Spdrex”, a novel silk fibroin was evaluated in vitro for its potential to improve tendon regeneration.

Primary tenocytes cultured on Spidrex” were compared to tenocytes cultured in collagen gels. Primary human and rat
tenocyte viability was assessed throtiglorescent calcei®AM staining and alamarBlue fluorescence. Gene expression
was determined by reéime PCR, and material immunogenicity was assessed by the maturation and cytokine release of
primary human dendritic cells.

Tenocytes proliferated rapidiyn Spidrex” for 7 days, after which cell numbers remained stable for up to 14 days.
Gene expression, analysed on days 1, 7 and 14, demonstrated an increase in the expression of tenocyte markers:
scleraxis, tenomodulin and fibromodulin in cells culturectither Spidrex” or collagen gels. However, in the collagen
gels the expression of aggrecan and osterix also increased with time, indicatirdjffesiastiation into chondrocytic

and osteocytic linages, whereas these genes remained mostly undetedtatueyites growing on Spidrex”.
Immunogenicity tests showed that Spidrex” significantly enhanced dendritic cell maturation and cytokine release,
suggesting it is likely to induce an early immune responseipgsantation.

Overall, our in vitro data suggssthat Spidrex” may have the cytocompatability and bioactivity required to support
tendon regeneration. In vivo studies are currently underway to determine if these promising in vitro results transfer to
clinically relevant animal models.

P70
Circulating mediators of bone remodelling in patients with tophaceous gout
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Disordered bone remodelling has been implicated in the development of bone erosion in tophaceous gout. The aim of
this study was to determine the relagbip between bone erosion and circulating mediators of bone remodelling in
people with tophaceous gout.

One hundred patients with tophaceous gout were prospectively recruited from rheumatology outpatient clinics. Bone
erosion at articular sites wassessed in conventional computed tomography (CT) scans of the feet and in plain
radiographs (XR) of the hands and feet. Hip, spine and total body bone mineral density (BMD) was also measured.
Circulating levels of OPG, sclerostin, dickkep{DKK-1) andfibroblast growth facteP3 (FGF23) were measured in
serum by ELISA.

CT bone erosion scores positively correlated with circulating OPG concentrations (r=0.22, p=0.03), and negatively
correlated with sclerostin concentrations-r29, p=0.003). Similacorrelations were observed for XR erosion scores
for OPG (r=0.30, p=0.002), and sclerostin-0:21, p=0.04). Neck of femur BMD negatively correlated with OPG
concentrations (r6.34, p=0.001), and positively correlated with sclerostin concentratio@24==0.02). Similar
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relationships were observed for total body BMD. No relationship was observed between bone erosion scores or BMD,
and DKK-1 or FGF23 concentrations. In linear regression analysis, OPG and sclerostin were independently associated
with CT erosion score (p=0.005 for OPG and p=0.003 for sclerostior Riodel 0.16, p<0.0001). Similarly, OPG and
sclerostin were independently associated with neck of femur BMD (p=0.002 for OPG and p=0.04 for sclérostin, R
model 0.13, p=0.001). The relationships persisted after adjusting for eGFR.

In people with tophaceous gout, circulating OPG and sclerostin levels are independently associated with both central
and peripheral bone loss. The direction of the associations does not suppat @ldifer bone remodelling factors in
pathogenesis of bone erosion, but may reflect compensatory or repair mechanisms to maintain bone homeostasis at bo
central and peripheral sites.

Disclosure The authors declare no competing interests.
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Role of microRNAs in regulation of the acute inflammatory response to monosodium urate crystals

Dorit Naot, Bregina Pool, Christopher Franklin, Meaghan E House, Jillian Cornish, Nicola Dalbeth
Bone and Joint Research Group, Department of Medicine, Univefdhyakland, Auckland, New Zealand

Acute gouty arthritis is an inflammatory arthritis induced by monosodium urate (MSU) crystals. In some patients with
previous acute gouty arthritis MSU crystals are present within clinically uninflamed joints, sugtfestiadditional
regulatory mechanisms provide a ObrakeO on MSU <ngkteéd acute inflammation in vivo. We hypothesized that
miRNA play a role in regulating gene expression ofipflammatory cytokines in response to MSU crystals.

We stimulated human monocytic THPcells with monosodium urate (MSU) crystals and/or interleukinIlL)and
examined miRNA and prnflammatory cytokine gene expression using quantitativetie@l PCR. The effects of
miR-146a overexpression were exaned by transfecting THR cells with miR146a precursor. The relative

expression of miRL46a was also examined in tophus samples and in peripheral blood mononuclear cells (PBMC) from
people with intercritical gout, and normouricaemic and hyperuricaeonicat participants.

In THP-1 cells,MSU crystals increased miR46a expression, but not other miRNA implicated iflltegulation.
miR-146a and IL1! expression were both maximal 20 hours after MSU crystal stimulation. Culture withdlone
led toan increase in miR46a, but addition of H1! did not further increase miR46a expression following culture
with MSU crystals. Inhibition of IL1! using IL-1ra did not inhibit MSU crystal induced miRi6a expression.
Transfection of THPL cells with niR-146a precursor led to high levels of mlR6a expression and reduced MSU
crystatinduced IL-1!, TNF(, MCP-1 and IL-8 gene expression. In people with intercritical gout, PBMC expressed
higher levels of miRL46a, compared with both healthy normouricaeamd hyperuricaemic control participants
(ANOVA p<0.0001). Similar concentrations of-lLgene expression were observed in the three groups. PBMC
expression of miRL46a correlated with H1! gene expression (r=0.35, p=0.028). Expression of ti6a was laso
observed in tophus samples.

Together, these data suggest that 1hia acts as a transcriptional brake in the acute inflammatory response to MSU
crystals.

P72
The transcription factor zinc finger homeobox 4 (Zfhx4) plays a novel role in the regutan of endochondral
ossification.

Eriko Nakamura', Kenji Hatd, Makoto Wakabayashi, Yoshiaki Yur§ Toshiyuki Yonedd Riko Nishimura
1. Osaka University Graduate School of Dentistry, Suita, Osaka, ;Japan

2. Asahi Kasei Pharma, Izunokuni, Shizuoka, Japan;
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Endochondral ossification is a unique and important biologicadesgegulated by varieties of transcription factors
including Sox9, Runx2, and Osterix. Despite that the study of these transcritption factors significantly has progressed
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our understanding of the transcriptional regulation of endochondral ossificatiometigepregulatory mechanism
remains elusive. We explored whether aweidentified transcription factor contributes to the control of endochondral
ossification.

To address this, we performed microarray analysis using mouse limb bud cells. Microaryagsashabwed high
expression levels of Zfhx4, a transcription factor putatively proposed to be responsible for 8g21.11 Microdeletion
Syndrome. The syndrome is characterized by micrognathia, camptodactyly, and syndactyly. ConsistgyRRT
showed high epression of Zfhx4 in chondrocytes, long bones, and calvariae.

To investigate the role of Zfhx4 in endochondral ossification, we generated the Zfhx4 floxed mice and subsequently
mated them with CA&Cre transgenic mice. The Zfhx4 knockout (KO) mice dietespiratory failure within a day

after birth. The skeletal preparation of the Zfhx4 KO mice at E15.5 exhibited trivialized thoracic cavity, malformation
of skull, and dysplasia of femur, scapula, mandible and rib. Histological analyses indicated thiadedicbdc

ossification was arrested at hypertrophic zone in the femur of Zfhx4 KO mice. We next examined expression of
chondrogenic markers by performing immunohistochemical staining of femur of Zfhx4 KO antypél@NT)

littermates at E15.5. Col2 and COl&xpression levels were equivalent in Zfhx4 KO and WT. In contrast, MMP13
expression was dramatically dowegulated in Zfhx4 KO mice compared with WT mice. Of note, calcification of
cartilage matrices was markedly suppressed in Zfhx4 KO at E16.5 as stesteh by von Kossa staining. These results
suggest that Zfhx4 is an important transcription factor, presumably regulating the degradation and calcification of
cartilage matrices.

In conclusion, our data suggest that Zfhx4 plays a novel role in thetdates of endochondral ossification.
Disclosure The authors declare no competing interests.
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Nanostructural analysis of osteoarthritic subchondral bone reveals altered crystatollagen bone structure
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Increasing experimental and human studies demonstrate that the existence of remodelling abnormalities at subchondra
bone specifically increased bone turnover and subsequent bone loss in early stages of osteoarthritis (OA). However, nc
studies have analyzéke structure of OA human bone at the nanoscale to understand how altered bone mineral density
is affected by apatite crystal geometry and crystal organization. In this study we use transmission electron microscopy
(TEM) and Fourier transform infrared spexscopy (FITR) to determine the nastuctural properties of OA bone. Our
results indicate thah the normal human bone knee samples, apatite crystals showed a clear profile with collagen fibrils
forming a typical crosdanding pattern and having theiaxis orientation parallel to the long axis of fibrils in

trabecular and subchondral bone plate. However, OA subchondral bone samplesashavaedn, undulated

arrangement, with certain localized areas demonstrating circular oriented patterns. Fuetheshagen fibrils showed
abnormal intrdibrillar mineralization and higher ratio of calcium (Ca) to phosphorous (P) (Ca/P) in OA bone samples
compared to normal bone. We further observed that the mineral content in OA bone lacks definite orierttdtien wit
crystallinity.

To our knowledge our investigation is one of the few studies focusing on crystal shape, size, and its arrangement with
respect to collagen fibrils for normal compared with osteoarthritis bone. We conclude that there were significant
structural differences between these two bone types at the Ecpdiagen level.

P74
Chondrocyte-specific deletion of Sod2 exacerbates agelated cartilage degeneration in mice

Masato Koiké, Hidetoshi Nojirf, Yusuke OzawaKenji Watanabk YutaMuramatsd, Haruka Kanek Daichi
Morikawa", Keiji KobayasHi, Yoshitomo Saifa
Isao Masudj Takahisa SasHpTakuji Shirasawd Koutaro Yokote Kazuo Kanekb Takahiko Shimizu
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Superoxide dismutase 2 (SOD2) is a major antioxidant enzyme localized mitochondria to diminish mitochondrial
superoxide. Human studies have reported that SOD2 protein and SOD2 gene expression were significantly decreased i
osteoarthritic cartilage. Theraiof this study is to conclude whether SOD2 loss in chondrocytes enhances osteoarthritis
(OA) progression.

Chondrocytespecific Sod2 cKO mice were newly generated using ddf system. Surgicahduced OA model was
created in knee joints by resectithgg medial meniscotibial ligament at eight weeks of age and histologically evaluated
at eight weeks after surgery. We also analyzed knee joints at 12 months of age without surgery-assaciaged OA
model. Furthermore, cellular phenotypes were evatliat primary articular chondrocytes isolated from knee joint of
neonates.

Dehydroethidium, a specific dye for superoxide detection, staining revealed that Sod2 ablation significantly enhanced
superoxide generation by 400% in isolated chondrocytes frerok mice. Sod2 loss in chondrocytes of knee joint
developed no obvious skeletal abnormalities during growth term, while the cKO mice significantly accelerated cartilage
loss in the depth of tidemark at eight weeks after surgery. Moreover, Sod2 defspemtgneously exacerbated OA
pathologies at 12 months of age. In vitro experiments also revealed that Sod2 depletion caused impaired mitochondrial
membrane potential using JCstaining as well as swollen mitochondrial morphology associated with diswrjstte

using an electron microscope. Furthermore, gene expression analyses clarified that anabolic genes, including Col2al
and Acan, were significantly dowregulated, while catabolic genes, including Mmp13 and Adamts5, were significantly
up-regulated. Acian blue staining confirmed a significant 80% decrease of proteoglycan in cKO chondrocytes.

Sod2 deficiency in chondrocytes induced mitochondrial superoxide generation and mitochondrial dysfunction
associated with decreased membrane potential resnltadtilage degeneration and loss via impaired proteoglycan
metabolism. Our findings revealed that SOD2 plays a protective role in OA development and progression.

Disclosure The authors declare no competing interests
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Influence of experimentaltraumatic brain injury on bone

Rhys D Brady, Brian L Grills', Tania Romant Heath W McGowan Aaron C McDonalY] Terence J OOBrierSandy
R ShultZ, Stuart J McDonald

1. Department of Human Biosciences, La Trobe University, Bundoora, VIC, Australia;
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Few studies have investigatde influence of traumatic brain injury (TBI) on bone homeostasis. TBI has been
associated with accelerated bone fracture hgalivd an increased prevalence of heterotopic ossification. However, it is
possible that mechanisms underlying brain injury; which include heightened sympathetic outflow, activation of
inflammatory processes and free radical formation, may be detrimebiahéo Therefore, the current study aimed to
determine the effect of TBI in a rat model on the quantity and quality of two different weEghhg bones.

Adult rats were randomly assigned into either sham or severe lateral fluid percussiorLiRpijygfoups and killed at

1 or 12 weeks poshjury. Bones from sham and LFPI rats were compared usirgyiphreral quantitative computed
tomography (pQCT) of diaphysis, distal metaphysis and distal epiphysis of the fertuggf)oint bending of mid
pointsof diaphyses of both femora and humeri at 12 weeksippst and iii) gPCR to determine expression of genes
associated with bone remodelling in proximal tibiae.

pQCT analysis revealed decreased cortical thickness (10% decrease; p < 0.05) at 1 viegkypiosthe distal
metaphyseal region of femora from LFPI animals when compared to controls. In the same location at 12 weeks post
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injury, femora from LFPI animals had a 6% decrease in total density, an 8% decrease in cortical content, a 10%
decrease igortical thickness, and a 7% increase in endosteal circumference (p < 0.05 for eachpoirtireending

revealed no differences in mechanical properties of diaphyses of femora or humeri between sham and TBI animals. At :
week postinjury, mRNA expressin of cathepsin K, collagen type | and osteoprotegerin was reduced in LFPI animals

(p < 0.05 for each).

These preliminary data indicate that LFPI causes regji@tific bone loss in rats and may substantiate a link between
brain injury and bone remodellingdditional studies are necessary to further characterize the effect of TBI on bone
and the likely mechanisms involved.

P76
Cdc42 is essential for cartilage development during endochondral ossification.

Wataru Suzukt? Atsushi YamadaRyo Aizaw3 Dai Suzuki, Shu Takeda Matsuo YamamotpKazuyoshi Balfa
Ryutaro Kamijd
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Cdc42 is a universally expressed protein that belongs to the family of Rho GTPases that control a wide variety of signal
transduction pathwayiacluding cytoskeletal organizatiocell migration,proliferation, and apoptosia a kind of cell

type However its tissuespecific roles, especially in cartilage development, remain undtetire present study, to

investigate the physiological functions of Cdc42 during cartilage development, we generated chosgemifjte

inactivated Cdc42 mutant mic€dc42"™; Col2-Cre). The gross morphology of mutant neonates showed shorter limbs

and body as compared to the control micdd42™). Skeletal preparations stained with alcian blue and alizarin red

also revealed that the body and the long bone lengtreafititants were shorter. Furthermore, severe defects were

found in growth plate chondrocytes of the femur sections of mutant mice, characterized by a reduced proliferating zone
height, wider hypertrophic zone, and loss of columnar organization in prahfgidtondrocytes. The expression levels

of chondrocyte marker genes, such as Col I, Col X, and Mmp13 in mutant mice were decreased as compared to the
control mice. Mineralization of trabecular bones in femur sections showed to be decreased in theamatenpared

to control mice, whereas osteoid volume was increased. The number of chondrocytes and ALP activity of costal
cartilage were decreased in mutant micegether, these results suggested that chondrocyte proliferation and
differentiation in growtlplates of the present mutant mice were not normally organized, which contributed to abnormal
bone formation. We concluded that Cdc42 is essential for cartilage development during endochondral bone formation.

P77
Bone-bound bisphosphonates inhibit prolifeation of breast cancer cells

YoungEun Park, Usha Bava, Karen Callon, Jillian Cornish, Dorit Naot, lan Reid
Bone and Joint Research Group, Department of Medicine, University of Auckland, Auckland, New Zealand

Clinical studies have demonstrated that bisphosphonate treatment can prolongftieesisevival in breast cancer,
suggesting its influences on tumour biology other than just activation of osteoclasts. We hypothesised that
bisphosphonate on a bone sugaeduces survival of metastatic breast cancer in the bone marrow environment. If this
occurred, it could reduce seeding of tumour from these sites to other tiBBargore, we have quantified the growth

of a breast cancer cell line, MCF7, on contrahdalices and those previously treated with bisphosphonate.

Sterile bovine bone slices that were-preubated with either PBS or bisphosphonate solutions were washed and seeded
with MCF7 cells. Cell proliferation was assessed by cell counts and thymiidiarporation for up to 72 hours. Cell
lysates were used to determine levels of unprenylated Rap1A by Western blotting.

MCF7 cells cultured on zoledronateated bone had significantly decreased proliferation (by both cell number and
thymidine incorpoation) compared to cells on control bone, as measured at different time points during the 72 hours
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incubation time. The action of the drug was dose dependent. Experiments usilifféiremt bisphosphonates

demonstrated that nitrogeontaining bisphospinates were more potent inhibitors compared temitrogen

containing bisphosphonate, with zoledronate showing the greatest potency followed by alendronate. Thus, the potency
of the different bisphosphonates in inhibiting MCF7 cell proliferation appearee related to their clinical potency.

Western blot analysis showed the accumulation of unprenylated Rap1A in MCF7 cells treated with zoledronate,
suggesting that the inhibition of cell proliferation was through the inhibition of FPP synthase dowmstieam

mevalonate pathway.

Our findings demonstrate inhibition of proliferation of MCF7 cells cultured on bonmpubated with
bisphosphonate, suggesting a mechanism for the direct effect of the drugs on breast cancer cells in the bone marrow
environment.

P78
Visualisation of chemoresistant dormant tumour cells in the skeleton by twephoton, intra-vital imaging

McDonald MM?, Kovacic N, Khoo WH, Down 3, Pettit J, Phan TG, Croucher Pt.
1. Bone Biology Division, The Garvan Institute of Medié&search, NSW, Australia
2. Immunology Division, The Garvan Institute of Medical Research, NSW, Australia

Cancers that develop in the skeleton can be treated with chemotherapies; however, despite the success of new, targete
therapies tumors typicallyeturn and patients relapse. The mechanisms responsible are unknown. We hypothesize that
dormant cancers cells, engage in the osteoblast niche, are resistant to chemotherapeutic agents and responsible for
relapse. Using myeloma as a model, we developeahiital imaging to visualize dormant cells in live mice and

examine the ability of dormant cells to resist chemotherapy.

5TGM1eGFP murine myeloma cells were labeled with a membrane dye (DiD), retained by dormant cells
(DIDM"GFP™®), but lost as cellsidide (DIDV*YGFP"9). C57BLKalwRij mice were injected with labelled cells and
treated with melphalan (3 times/week, 5mg/kg) or vehicle, from da81€ells were visualized after 7, 14, 21, or 28
days in intact tibia by twghoton, intravital, microscey, and DiB""/GFP"® and DiD"*YGFP"¢ cells isolated for

flow cytometry and whole genome array analysis at day 28.

Individual, dormant, DiD"*/GFP™ cells were localized opposed to bone surfaces at all time points, including day 28.
DID"*YGFP™ proliferating cells were identified from day 14, increasing in number to day 28. At days 14 and 21,
limited numbers of individual DitfYGFP® colonies were visualized. Longitudinal imaging of mice revealed
persistent dormant DIl¥/GFP© cells adjacento actively growing tumours up to day 28. Dormant DTGFP®

tumour cells persisted after melphalan treatment, whereas actively growing tumour cells were reduced by >97%.
Microarray analysis of DiJ%"/GFP™® cells demonstrated a transcript profile detent with cell cycle arrest and
chemoresistance.

This study shows that intngtal microscopy can identify individual dormant cancer cells and follow the activation of a
limited number of dormant cells in live mice. Furthermore, we show that dormnaieeretained following

chemotherapy and available to repopulate the tumour. Our transcript profiling has also identified potential new targets
to overcome drug resistance.

P79
Novel dairy phospholipid for bone health in aged rats

Jill Cornish, Maureen Watson, Karen Callon, Alastair MacGibbon, lan Reid, Jian Guan
Department of Medicine, University of Auckland, Auckland, New Zealand

Phospholipids, particularly phosphatidyl serine (PS), are naturally occurring cddaiding molecules found in ki

which can be involved in skeletal mineralisation. Some phospholipids have direct effects on bone cells in vitro,
inhibiting osteoclast formation. We have performed two independent studies ohdmittein an aged animal model.

Both dairy and soybean pbphatidyl serine were compared in the study 1 and dairy significantly increased bone
volume compared to soybean. Consequently a further study, study 2, was performed using a mixture of milk
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phospholipids to confirm and expand the findings in study 1oth btudies, animals were fed phospholipah diets
(study 1 for 8 weeks and in study 2, 27 weeks) and effects on tibial bone microstructure were examined-by micro
computedtomography (SkyScan/Bruker).

The findings in study 1 demonstrate significanfeténces in bones of dairy versus soy PS-fdiétanimals; with
increases in weighddjusted measurements of trabecular bone parameters in the ddég RS compared to the soy
PSfed rats, including: bone surface (p=0.045) and parameters of trabeauaectivity (connectivity p=0.030;
connectivity density p=0.025 and Euler number p=0.034). In the mixed phosphatipidietfed animals, there were
significant increases in the cortical bone parameters compared to contfeddigtimals. Bone surfaqp=0.020), bone
volume (p=0.049), mean total cressactional bone area (p=0.049) and mean total @estional bone perimeter
(p=0.022) were greater in cortical bone from the rats fed phosphdaigbidiiets compared to control.

The findings in study Zuggest improvements in the bones of the animals fed a mixed dairy phosphchipiliet
versus beta serum or soy dfetl animals. The rats fed the dairy phospholigith diet compared to control animals
exhibited significanincreases in weigkadjused measurements of trabecular bone number (p=0.031) and trabecular
separation (p=0.022).

These findings demonstrate that diets enriched with various dairy phospholipids have positive effents toealth in
aged animals.

P80
The short term effect of asingle Parathyroid Hormone (PTH) injection on the healing of stress fractures.

Mahmoud M Bakr, Wendy L Kell§, Ward L Masséy Helen Massj Athena Brurft Gemma DiesselNigel A
Morrison? and Mark R Forwood

1. School of Dentistry and Oral Health, Griffith University, Gold Coast, QLD, Australia.

2. School of Medical Sciences, Griffith University, Gold Coast, QLD, Australia.

Stress, or fatigue, fractures (Sfx), occur as a result of repetitivraomatic cyck loading [1]. They are common in
professional athletes, soldiers and dancers, and repair via a process of direct remodeHinflathntiatory drugs

(NSAIDs), commonly used in SFx patients, retard SFx healing, as do bisphosphonates (BPs)[1, 2]. i@arathyro

hormone (PTH) has an anabolic effect that can accelerate bone remodelling and counteract effects of BP. Therefore, ot
aim was to investigate the shaoerm effect of a single PTH injection on the healing of SFx.

Sixteen female wistar rats 300 g were allocated to PTH and vehicle (VEH) groups. 24 hours after Sfx, PTH received a
single dose of hPTH1-34) peptide (Sigmaldrich) (8 pg/100g) dissolved in 0.9% saline with 1% rat firattivated

serum. SFx was creatén the right ulna of both groups using cyclic dadding. We used the ulnar SFx model,

allowing scrutiny of focal remodeling with a known time course and precise anatomical loBatiomgroups had an

ulnar stress fracture induced in a single sessitmae were harvested two weeks after loading, dissected, processed for
histology and stained with Toluidine blue and for TRAP. Histomorphometry was conducted using Ostedtheasure
There were no differences between groups for cortical area, woven bore Enegth of fracture. There was a trend

for increased SFx porosity (resorption), erosionaned of new bone formation in PTH groups; but significantly

increased osteoclast number when compared to VEH group (P<0.01).

These data provide evidence thairsgle PTH injection, 24 hours after SFx initiation, results in active changes in
dynamics of bone remodelling that may accelerate healing. Additional data is now required to demonstrate the long
term effect on healing time, and potential for daily PT}jédtions on the healing of SFx.

References:
1. Kidd et al., J Orthop Res. 2013 31:233
2. Kidd et al., J Orthop Res. 2011 29:1823
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Detecting Effects of Nanomolar Concentrations of Bisphosphonate on the Rab Prenylome and on Cells Outside
the Skeleton InVivo Using a Highly Sensitive In Vitro Prenylation Assay
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Bisphosphonate (BP) drugs such as zoledronate (ZOL) are selectively internalised by osteoclasts at high concentrations
(perhaps millimolar) during bone resorption, and prétea postiranslational prenylation of small GTPases such as

Ras, Rho and Rab proteins. However, there is accumulating evidence that low, circulating (nanomolar) concentrations
of BPs can have pleiotropic effects, probably via myeloid cells such as mes@ryd macrophages outside the

skeleton. However, effects of nanomolar concentrations of BPs have never been described because of the difficulty in
detecting subtle changes in protein prenylation. We have developed an in vitro prenylation assay usbiganetco

Rab GGTase to detect effects of low concentrations of BPs on the prenylation of Rab proteins in cultured cells. We
have combined this assay with mass spectrometery (MS) using Stable Isotope Labelling with Amino Acids in Cell
culture (SILAC) to idetify and quantify the Rab proteins that are most affected by low concentrations of ZOL.

Using this assay, we now provide the first evidence that concentrations of ZOL as low as 10nM can inhibit Rab
prenylation in cultured J774 macrophages, but that prelbegposure to low concentrations (>7 days) is required.

Using SILAGMS we also identified the Rab proteins that are most abundant in J774 macrophages and that accumulate
to the greatest extent in the unprenylated form after treatment with nanomolartcatieresiof ZOL, including Rab5,

Rab6, Rab7 and Rab11. After subcutaneous injection of ZOL (equivalent to the clinical dose) in mice, we also detected
an inhibitory effect on Rab prenylation in peritoneal macrophages.

These studies finally confirm thatgdlonged exposure to low concentrations of BPs such as ZOL, as might occur in

vivo in patients, can inhibit protein prenylation in macrophages. Furthermore, systemic treatment of mice with a
clinically relevant dose of ZOL can indeed inhibit protein pretigtein macrophages outside the skeleton.

P82
Disruption of glucocorticoid signaling in osteoblasts prevents adverse lipid accumulation in brown fat

Sylvia J. Gasparirti, Holger Henneickk Hong Zhot, Markus J. Seib&f
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Glucocorticoids (GC) negatively affect brown adipose tissue functibithamay contribute to G@hduced metabolic
dysfunction. We have recently demonstrated that some of the adverse metabolic outcomes of GCs are mediated via the
osteoblasfl]. The present study aimed to evaluate the contribution of osteoblastic GC sign&i€gnduced brown

adipose tissue dysfunction.

We used a transgenic (tg) mouse model in which glucocorticoid signaling had been selectively disrupted in osteoblasts
and osteocytes via targeted overexpression of the glucocortiamtivating enzyme, BIHSD2. Eightweekold tg

mice and their wildype (wt) littermates were subcutaneously implanted with pellets containing either 1.5mg
corticosterone or placebo for the duration of 4 weeks. At endpoint, whitealndi@minal fat pads and the intapular

brown fat pad were excised, weighed and histologically assessed.

Compared to their respective placebeated controls (wt+plc/tg+plc), treatment of wt mice with corticosterone
(wt+GC) resulted in a substantial increase in both white and brown adigsse tnass, while in treated tg mice
(tg+GC) only marginal changes in fat pad mass were observed (White fat: w@GgLvs. tg+GC+0.4g, p<0.00%

Brown fat: wt+GC+0.31g vs. tg+GC+0.18), p<0.00]). Histology revealed that treatment of WT mice with cortico
sterone increased lipid deposits in the brown fat pad, giving it the appearance of white adipose tissue with large, lipid
filled adipocytes rather than the small and dense multilocular adipocytes typical of brown fat (fig.1, upper panels). This
effect wasmarkedly attenuated in GtZeated tg mice, which displayed significantly lower fat accumulation and smaller
lipid droplets than their wt counterparts (lipid area: wt+GC 51% vs. tg+GC 36%, p=0.005; lipid droplet size: wt+GC
1160pm? vs. tg+GC574pm?, p=0.009 (fig.1, lower panels).

Our findings demonstrate that the actions of khiglse GCs on the osteoblast play a hitherto unknown role in the
adverse effects of GC treatment on brown adipose tissue in mice.
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Delivering glucocorticoids via the drinking water: An effective tool to induce doselependent metabolic and
skeletal pathologies.
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Examining the mechanisms underlyingighcorticoid (GC) induced disorders in animal models is often obscured by
the wide variety of treatment delivery methods and dosages employed. We investigated the use and benefits of
administering corticosterone (CS) to mice through the drinking water.

Eightweekold mice received either vehicle (1%EtOH) or CS at a dose#d/aH, 5G¢g/ml or 10@tg/ml dissolved
in 1% EtOH (equivalent to ~100, 200 and #@0day) in the drinking water for 5 weeks. Body weight and body
composition were monitored, with indultolerance tests (ITT) being performed fortnightly. Serum levels of
cholesterol, triglycerides, corticosterone and osteocalcin were measured at endpoint.

Compared to vehicle treated controls, mice exposed tgl60 of CS for 5 weeks had gained significantly in both
body mass (vehicle:+3.32g vs ¥fiml:+7.3g, p=0.012) and body fat mass (vehicle:+0.7g v#d/d:+8.2g,
p<0.0001). Similarly, serum cholest¢and triglyceride levels were ~fald higher in animals treated with 18@/ml

CS (p=0.004 and p=0.06, respectively, compared to controls), although lower CS concentrations did not induce a
significant rise in blood lipids. Insulin resistance increases dosedependent manner (fig. 1). Serum osteocalcin
levels were profoundly suppressed in mice treated with 50 éfglB0 CS (p<0.001 each). Serum CS levels were
elevated only in the group receivia@0#g/ml CS of drinking wate(3.5-fold higher than catnol, p=0.008). At higher
CS doses, mice lost lean body mass (controls: +10% ¥#g// -3%, p=0.001 and 1@@/ml: -1%, p=0.008) and

failed to gain in bone area as measured by DXA (controls: +8% #g/f60 +3%, p=0.035 and 1&@/ml: -0.5%,
p=0.001).
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We conclude that delivery of CS through the drinking wist@n inexpensive, easily adjustable and-im#asive
method of altering CS levels in mice, which maintains the characteristic diurnal rhythm, avoids animal stress and
reliably induces metabolic agell as skeletal pathologies in a datependent fashion.

P84
Exploring the structural and biological difference in early haematoma between natural healing and delayed bone
healing defects
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The repair of criticakized bone defects (CSDs) resulting from severe traumatic injury regresejor challenge in

the field of orthopaedics. Despite bone's natural capacity to heal, severe morbidity often ensues and the clinical
treatment is not always satisfactory. In the event of bone fracture, the natural healing process starts withviitéeding

the injured bone and surrounding tissues, forming a fracture hematiated between the damaged fragments. A
number of recently published studies have described the importance of hematomas in this healing process; however, a
detailed study on thgroperties of haematoma, specifically comparing natural bone healing with a delayed healing
fracture, has not previously been undertaken. In this study, a comparison of haematomas from natural and delayed
healing defects have been investigated using scgmectron microscopy (SEM) and atomic force microscope (AFM)

to determine differences of their structural properties at various time points. Furthermore, differences in the release of
growth factors during clot formation and lysis have been determingddntitative PCR and histology at days 1, 4, 7,

and 28. Finally, the formation of mineralized bone tissue has been assessed at days 7 and 28 usimgogiaghy

and histology. Preliminary results from SEM and AFM analysis showed that a more {amsely fibrin network

composed with larger diameters of fibrin fibres in haematomas has been found in natural healing defects. A potential
outcome from this research is to develop a scaffold similar to haematomas properties found in bone healing samples
thatmimic the micreenvironment, thereby optimizing the healing process. This study will provide an innovative
solution to enhance large bone defects healing.

P85
FRAX (Aus) as a predictor of falls risk in men and women
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The World Health Organisation fracture risk prediction tool (FRAMilises clinical risk factors to estireathe
probability of sustaining a fracture over ayi€ar period. Falls increase the risk for fracture, but are not incorporated
into the FRAX tool. Recent data, suggests that inclusion of falls is not necessary because in elderly men, the FRAX
score is aurrogate for falls risk The aim of our study was to investigate the association of falls risk and Australian
specific FRAX 18year probability of hip fracture in an Australian cohort study.

Clinical risk factors were documented for 469 men and 522 wdange 4690 years) assessed at follayw (20062010
and 20002003, respectively) of the Geelong Osteoporosis Study. Probability of hip fracture was calculated using
FRAX (Aus) including femoral neck BMD. Setéported incident falls were documented fronestionnaires returned
approximately one year peBMD measurement. Two multivariable analyses were performed: (i) the swotenal
association between the FRAX scores and a falls risk score (Elderly Falls Screening TeStugiRgTinear
regressiormodel and (ii) the prospective
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Mutations linked to PagetOs disease of bone and dementia lead to dysfunctional autophagy and cell signalling

Queenstown — New Zealand 101 7-10 September 2014



Sarah Rea? Melanie Sultang Nathan Pavlos Robert Layfield| Jiake Xd, John Walshand Thomas Ratajczak
1. Department of Endocrinology and Diabetes, Sir Charles Gairdner Hp¥p#halAustralia;

2. Harry Perkins Institute of Medical Research, University of Western Austyikg Australia,;

3. School of Surgery, University of Westefwstralia WA, Australia;

4. School of Biomedical Science, University of Nottingh&ottingham, Englank, UK;

5. School of Pathology and Laboratory Medicine, University of Western Austaha Australia;

Mutations in the SQSTM1/p62 (p62) gene are assed with PagetOs disease of bone (PDB) and are a rare cause of
Frontotemporal Dementia (FTD) and the phenotypically similar amyotrophic lateral sclerosis (ALS). p62 is an
autophagy receptor, one of several such receptors that are reported to be mingéidaded in FTD/ALS, PDB or

the rare syndrome of Olnclusion body myopathy with FTD and PDBO. In both dementia and PDB, protein aggregates
are typically observed and may be involved in disease pathogenesis, possibly through effects on cell signalling.

We used luciferase assays to determine the effect of various UBA afdBfmutant p62 proteins on NkB

activation in norstimulated cells. We also conductedinonunoprecipitation experiments, where HEK293 cells were
transfected with expression plasmfds FLAG-p62 (wild type or mutant) or empty vector. p62 proteins were
immunoprecipitated with FLAG antibody and the bound LC3 detected by Western blot analysis. We transfected a cell
line stably expressing mCherFRLC3 with p62 expression constructs argkd confocal microscopy to determine

the ratio of immature and mature autophagolysosomes that formed in cells expressing either mutant or wild type p62.
Our data shows that mutant p62 expression increasddBNietivity and also impeded autophagosoméunzdion. By
contrast, expression of wild type p62 promotes maturation. Together, our data suggests that p62 mutant proteins are
defective mediators of the final stages of autophagy and this may be importantk8&r fdgulation via perturbed
degradation bspecific protein substrates, including p62. Importantly, both dysfunctional autophagy &l NF

signalling are implicated in the pathogenesis of both PDB and neurodegenerative disorders. Our study provides insight
into the mechanisms underlying both PBIBJ dementia, and provides direction for research in the dementias caused by
mutations to p62 and other autophagy receptors.

Disclosure: The authors declare no competing interests.
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How to develop a mobile health application to support optimisationf vitamin D status in young women
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In Australia, where skin cancer risk is extreme, 31% e24§ear olds are vitamin D deficient. Therefore, there is a

need to provide balanced information and guidance to young people to enable them to safely achieve adequate vitamin
D status Our aim is to develop and evaluate a smartphone application (th® S@fe) to safely improve usersO vitamin

D status. The Saf® app will provide individualised U\éxposure recommendations and messages to young women to

(1) improve vitamin D status, J2ollow SunSmart guidelines, and (3) achieve sustained appropriate behaviour change

to safely maintain improved vitamin D status. A8n randomised control trial (RCT) will evaluate the Safapp

compared with vitamin D supplementation and educatiamgusiochurebased information.

A web survey was conducted to understand the smartphone landscape of females2&ggebt$ and to guide
development of the Safe app. The survey was advertised via various media to target young wameia release,
youth forums, enewsletters, emails to previous study participants). Researchers, expert clinicians and external
developers jointly developed the app.

Of the eligible respondents (n = 57), 98% owned a Smartphone (95% Apple or Andrééd)arnied information
regarding required sun exposure and 68% believed an app could help improve their vitamin D status. Sun exposure
reminders (59%) and calculated sun exposure recommendations (34%) were among features that respondents
recommended for inakion in the Saf® app. The Saf#® app was developed to accommodate the multifaceted
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determinants of skin safety and vitamin D status, providing simple interactive input of information, recommendations
and education aiming to optimise sun exposure in gauomen. A key component was an algorithm that built in all
variables that contribute to support safe sun exposure. The app was extensively beta tested (24 evaluators, 14 weeks)
and modified, and is now under RCT evaluation.
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Comparison of bone healthstatus among vegans, lactovo-vegetarians and norvegetarians among Malaysian

YokeMun Chart? PingSoon SHyZaiLin Tarl, FeeLan Yap
1. Department of Nutrition and Dietetics, Faculty of Medicine and Health Sciences, Universiti Putra Milaigsiaia
2. Institute of Gerontology, Universiti Putra Malaysia, Malaysia

In Malaysia, there are now appreciable numbers of individual practicing vegetarianism, attributed to contentment,
animal welfare, environmental and health benefits. The aim oftbsssectional study was to compare the Bone

Health Status among vegans, laot@m-vegetarians and nevegetarians, involving 168, 187 and 198 respondents from

the respective vegetarianism practices. The study subjects were members of the variousABaddiations and the
Malaysian Confucian Association, which has a large network of membership throughout the ¢ofantmation on
socioeconomic status was obtained using structured questionnaire. Dietary assessment was conducted by using multip
days d food record while anthropometric measurements (body weight, height, body fat percentage) were measured
according to standardized techniqugene health status of the calcaneus was assessed using Quantitative Ultrasound
(QUS) which measured the Broadbasittasound Attenuation (BUA, in units of dB/MHz) of the boki¢hile the mean

body weight was comparable between ldeto-ovo-vegetariangind norvegetarians subjects, vegans were found to

have a significant lower mean body weight (p<0.05). Mean intakeietry protein and dietary calcium were

significantly higher among the lactivo-vegetarians than their neregetarian or vegan counterparts (p<0.05). Using
KruskalWallis test followed by MantWhitney test, vegan subjects had the lowest mean BUAwetldoy nor

vegetarians and lactovo-vegetarians, with significant differences found between the three groups (vegans-v.s. non
vegetarians, nemegetarians v.s. lactovo-vegetarians, and lactwvo-vegetarians v.s. vegans) (p<0.05). Using

multivariate linar regression analysis, age, body weight and dietary calcium intake were found to contribute
significantly to BUA. Our study indicates that there were significant differences in bone health status between
vegetarians and nevegetarians. Specifically, theefs a need to distinguish between lagtm-vegetarians and vegans

in terms of bone health status as the later omit all dairy products which are good sources of dietary calcium, hence may
attribute to lower bone health status among the vegans.

Disclosure: The authors declare no competing interests.
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Osteoporosis is a skeletal disorder of aging leading to bone fragility and an increase in bone fractures. The majority of
current therapies for osteoporosis are-aggbrptive which do not have the lithito re-build lost bone. Anabolic agents
however, have the ability to increase bone mass and strength. Therefore, the discovery of low cost, bone anabolic agen
is a priority to treat osteoporosis and improve the quality of life of osteoporotic patient

The 34amino acid pancreatic peptide preptin has been shown to be anabolic fo bitreeandin vivo possiblyvia
phosphorylation of p42/44 MAP kinases. We have identified the smaller peptide fragment, prégdimift due to its
smaller size and retained anabolic activity to bone formation, is a promising candidate for further therapeutic
development.
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Alanine scaning has been commonly used as a useful and valuable tool to probe the activity of peptides. Substitution
of a residue side chain by a methyl group provides a convenient means to assess which side chains are responsible for
the biological activityAn alanine scan study on preptin-(B) was therefore undertaken and the results showed that
substituting SeB, Asp12, or Prel4 with Ala retained the proliferation activity of the native preptiitro.

PreptinOs peptidic nature suggests a moderatetysygiemic clearance and susceptibility to proteolytic degradation.
Therefore, additional modifications using natural and-natural amino acids were introduced on the native sequence
in order to improve enzymatic resistance and enhance dosage profile.

In addition to that, we aim to explore the therapeutic potential of cyclic prepti) @nalogues. Because of their

reduced conformational freedom relative to their linear precursors, cyclic peptides display improved metabolic stability
and/or biologicahctivity. We will therefore attempt different synthetic approaches for the chemical synthesis of three
cyclic analogues of preptin {16), to evaluate for osteoblast proliferation activity and metabolic stability (see Figure 1).

Asp-Val-Agl-Thr-Ser-GIn-Agl-Val-Leu-Pro-Asp-Asp-Phe-Pro-Arg-Tyr
L )

Stapled preptin (1-16) analogue

Ala scan «————= Asp-Val-Ser-Thr-Ser-Gln-Ala-Val-Leu-Pro-Asp-Asp-Phe-Pro-Arg-Tyr == Preptin (1-16) analogues
(16 peptides) containing non-natural
Native preptin (1-16) amino acids

/ \ (12 peptides)

ﬁ Asp-Val-Ser-Thr-Ser-GIn-Ala-Val-Leu-Pro-Asp-Asp-Phe-Pro-Arg-Tyr 1 r Asp-Val-Ser-Thr-Ser-GIn-Ala-Val-Leu-Pro-Asp-Asp-Phe-Pro-Arg-Tyr
[ ] |

Head-to-tail cyclic preptin (1-16) Tailed cyclic preptin (1-16)

Figure 1:Primary structure of preptin {16) and the attempted modifications used.
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