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Scientific Programme F_L ; Tuesday, 25™ of September

$10.5 Intermittent teriparatide enhanced bone strength of femoral neck via changes of bone 10 min
morphology and microarchitecture in ovariectomized rats
Shun-Ping Wang (TW)

$10.6 Pulsed electromagnetic fields increase osteogenetic commitment of MSCs via the mTOR 10 min
pathway: an in-vitro study

Oleg Dolkart (IL)

Session 11: Tissue Grafts & Decellularisation 16.00 - 17.30
Chairs: Heinz Redl (AT), Anthony Herbert (UK) Ballroom 1
+511.1 Human amniotic membrane for novel applications in regenerative medicine 25 min

Heinz Redl (AT)

+511.2 Development of decellularised xenogeneic and allogeneic biological scaffolds for 25 min
musculoskeletal repair

Anthony Herbert (UK)

+511.3 Generation of bone marrow mesenchymal stromal cell-derived ECM for therapeutic 25 min

applications and beyond
Eva Szegezdi (IE)

S$11.4 Efficient decellularisation of extracellular matrix rich cell-derived matrices 10 min
Naledi Shologu (IE)

Session 12: Inmunomodulation 16.00 - 17.30
Chairs: Mary Murphy (IE), Eric Farrell (NL) Ballroom 2
+512.1 Cell therapy for immune modulation in osteoarthritis 25 min
Mary Murphy (IE)

+512.2 Donor-host interactions in bone tissue engineering: the role of the immune system in 25 min

endochondral ossification
Eric Farrell (NL)

$12.3 Chronological versus biological aging: experience in the adaptive immunity impacts 10 min
bone homeostasis and regeneration

Christian Bucher (DE)

$12.4 Macrophage polarisation and immuno-modulation by murine mesenchymal stem cells 10 min

Swarna Raman (IE)

$12.5 Improved bone fracture healing by CD4+ regulatory T-cells is strictly dependent on 10 min
individual effector/regulatory T-cell ratio
Claudia Schlundt (DE)

$12.6 In vitro inflammatory response evaluation of pre-degraded bioresorbable polymers used 10 min
in trauma fixation and tissue regeneration applications
Lucy Geddes (UK)
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Intermittent Teriparatide enhanced
bone strength of femoral neck
in ovariectomized (OVX) Rats

Wang, Shun-Ping M.D, PhD
Department of Orthopedics,
Taichung Veterans General Hospital

[ Introduction ] ‘sa

* Femoral neck fracture, one of osteoporotic fractures, is
characterized as devastating outcomes with very high
one-year mortality rate (> 20%).

Increased bone strength at femoral neck
(FN) will help to prevent bone fragility
and decrease the risk of fracture.

« Cortical thinning, the loss of the
trabecular mass and compositions play
their roles in the skeletal fragility at
femoral neck

Semin Muscufoskelet Rodiol, 2016 Jwl:20{3):269-278
Bone 43 (2006) B62-H68

Bone Composition in femoral neck (oga

* The distribution of trabecular bone varies in different skeletal site
* Only < 25% of trabecular bone mass in femoral neck

Femoral shaft
5% trabecular bone

Vertebrae
90% trabecular bone

Femoral neck
25% trabecular bone

Clin J Am Soc Nephrol, 2008. 3 Suppl 3: p. S131-9

The role of cortical bone in FN ;2,

In b cadaver study led

— The trabecular bone has subordinate role in the fracture risk of
femoral neck

— Load to fracture of femoral neck only 7.0% lowered after
trabecular bone removed away

— Cortical bone is a main determinant
of bone strength in femoral neck
(93% fracture load)

J Bone Miner Res 2009;24:468-474

Teriparatide on cortical bone ? l!'

» Teriparatide (FORTEO®, Eli Lilly) , a recombinant PTH(1-34), is
a potent anabolic (i.e., bone growing) agent for

rosis

i
FORTED ”_ﬂ'
+ Teriparatide increase i WA i

— Cortical bone areas but not bone mineral
density(BMD) in wrist

— cortical thickness in iliac crest

~ Cortical bone volume of lumbar veterbrae
and femoral neck in monkey study

e ]

4 8one Miner fies. 2003 Mo 18 3)539-43
4 Bane Miner Res: 3003 Mov; 18{11):1933-41
J Bane Mine Res. 2007 Jun; 22/5)-841-8

Aim of our study g

To date, most of researches emphasized on BMD
changes but the paucity of studies focused on the
effects of osteoporotic agents on the changes of
microarchitecture in femoral neck.

In our OVX animal study, we would like to elucidate:

1. If teriparatide enhances bone strength of femoral
neck after OVX?

2. If teriparatide can remodel bone microstructures of
femoral neck, esp. the changes on cortical bone?

OVX: ovariectomized

11




Material and Methods )

= 24 female Wister rats divided into three groups:
— Control group: sham surgery was done
— OVX group: ovariectomy (OVX)
— Tx (OVX+F) group : OVX + Teriparatide treatment
Qu'arleclam\r w
-l T’ [

Under general

anesthesia, find
out and remove ‘
bil. ovaries - i
through two small Ty
Incisions on the
dorsal back of rats =i B

Experiment design ‘5"

12 (wonk )

* Teriparatid was injected intermittently in rats of Tx group
(20 pg, W1, 3, 5/week) with the duration of 3 months

* All rats were sacrificed at the final of this experiment.

Material and Methods (ol
All femurs were
~ extracted
Dual-energy X-ray Micro-CT | B Results
absorptiometry | test
(DXA) l
Areal Bone mineral Geometrical change | Bone strength of |
density (aBMD) of of cortical and | femoral neck
all Proximal Femur trabecular bone in
) ) femoral neck
Areal BMD (mg/cm?) X ol Biomechanical test (MTS) g
+ DXA (Lunar Prodigy, GE, Madison) v * Material testing system (I5V-H1000, Nara, Japan)
* enCORE software, v16, small animal mode Femoral Neck
I RO 16000
N" ""“'" [region of interest) <800
g 10w
_ tmom } 1000
1 rman wnm
; 1z
----- “om
3 e
2 ontiod o OV F
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Micro-CT scan

* Micro-CT (1072 scanner, Skyscan)
* Volume-of-interest (VOI) at middle femoral neck

oo W

wBMD: Volumetric BMD

Micro-CT scan .2,

T (OVX+F)
{No.2) {No.21) (No.9)

Control ovX

Trabecular parameters
BT, (%) BTV Th.Thickness
Bone [Tswe Volume T -
Th_Separation Th.Number

118}
IR Ml

Cortical parameters

VBMD [mg/cm’|

Cortical thickness

Conttiesl crons sctional ares
Mactian

Discussions -"E"

* Intermittent teriparatide ameliorate bone strength of

femoral neck that reduced by estrogen-deficiency after OVX.

* Areal BMD from DXA and vBMD of trabecular bone at
femoral neck were improved by teriparatide treatment as
our expectation .

* However, no significant change on vBMD of cortical bone
was noted but cortical thickness was significantly increased
at femoral neck after teriparatide stimulation.

Discussions --.;E;

* Bone strength of femoral neck is mainly influenced by
bone quality including its geometry, microarchitecture
and compositions beyond bone mineral density (BMD).

* The cortical bone of femoral neck play a
dominant role for bone strength of femoral
neck

Semin Musculoskelet Andiol. 2016 ful,20(3):265-278
1 Bone Miner Res 2009:24. 465474
Bone 43 (2008) 262-868
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Conclusions .& 3

* In our study, we found increased cortical and trabecular
thickness enhanced by teriparatide may be responsible
to improve deteriorated bone strength at femoral neck
due to Estrogen-deficiency related osteoporosis.

* Int. teriparatide may remodel the cortical bone
morphology, rescue bone fragility and decrease bony
fracture risk of femoral neck in post-menopausal women.

Limitations

* Animal model

— cannot fully represent changes in human being
« Small sample sizes
* Too short duration of our experiment

— unable to detect significant changes of other
cortical parameters

Thanks .
For Your Attention !!
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