5. The initial f

C agens types |, 11, and III,
gly Inogl and p gl These p gl are exp

in the extracellular matrix of the callus and comprise the main ground
substance of this connective tissue.

Heparan sulfate, dermatan sulfate and chondroitin sulfate are three of the
proteoglycans that are vital P of callus in the first to
second week of fracture healing,

The first @ days of callus

» chondrocytes produces chondroitin sulfate
By the end of the second week

* events involved in the production of cartilage switch off.
By the third week

+ the amount of proteoglycans and their aggregates decreases
and mineralization begins

Jackson et al. (2006):

+ examined fracture healing using heparan sulfate,

* local application of 5g heparan sulfate to rat
fractures resulted in a significant increase in callus size
Rammelt et al. (2006):

= Implants coated with chondroitin sulfate facilitates bone healing.

femoral

We hypothesized that early of oral chond sulfate will
have similar effects on bone fracture healing and callus formation as the
local direct application of chondroitin sulfate,

Eightesn male Spragus-Dawbey rats
Mean weight 300g
The rats were randomized into six groups of three animals.

i

The elghteen rats ware initially |
(#10-18} groups.

These were further subdivided into three groups of three rats each to be
aulhanized at 1 week (Group A), 4 weeks (Group B), and 5 weeks (Group €}
time points.

101-9)

All experimental rats were dosed once daily with a solution
of 7mg Chondroitin Sulfate via oral gavage tubes.
Tl nine days following th 1

(except for Group A animals which were sacrificed at 1 week.)

Animals were euthanized at their respective time points by CO2 asphyxiation
and the left legs were disarticulated at the hip joint

Anesthetired using Ketammne and Xylarine, Alter surgical dessection, & | Semm K.ire was
sartn 4o the lomoral canad. The distal eng
‘of the wire mes cul f 4 fhesh with the inee.

u A
While sl anesthatioed, & blunt gullictioe like
Bhade Cewica was wbed b genarill & {Tnerd
Peid-temeeal chosed hiclure

Radiographis wees swmedialuly taken 1o confirm
e fracture,

Micro CT Scanning
» The diaphysis of each femur was
scanned via micro-CT, and 216
slices of the mid-diaphysis were
obtained for each femur.
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#CT Scan programming used fo determine: = Micro CT Analyses
cross-sectional bone area = One week after fracture, the amount of mineralized bone present
area of the periosteal envelope was greater in the experimental group.

arga of the endocortical enmelope When bones from the 4wk and Swik lime periods were pooled, the
maments of inartia periosteal area of experimental rats was 36% greater,
transcortical thickness Similar to the one week time point, there was no

n the

Limitations:

» A pllot study has mherent limitations.

* Dug to thi senall sample size in aach group, statistical significance could not
be obtained for each criteria measured.

= Radiographs demonstrated to be {he least helpful lool in defining
callus formation. and have been confirmed in the literatire to be the least

cortical porasity i | area, i that the
volumetric density of the the fracture callus.
mineralized tissua Tissue mineral density, however, was similar between the groups.

effect was confined to

Part Reswanares

MictoCT Results

Although ne callus was appreciated in 2 [25%) of the experimental
group, and 3 (50%} of the control group, there was an obvious trend
towards more robust callus in the expenmental group.

* The hemurs were armanged on an 11217 large dingrapher
Caretis st AP iaograpts, werd Laken
 Radgeaphs wers svshusie
* Caun formabon wis udnl fed
= Th widest irsmweron wicth s (e kgrst kesgisin Radiographic Results
e wers ctamed = No callus was appreciated in 2 (25%) of the experimental group
= No callus was appreciated in 3 {50%) of the control group
* Statistical significance was not achieved with the remaining femurs

= The 1t eners were decaicifind in S% e acid aed aatursted wilh
armescrikum maalate and agilabed for 74 hours

BT o The sides wern imitiaily
Wairad with hematonytin
i ecain.
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+ Ly, the slides ware
Staives] wih S 15 view
any cartiage formation

o A board eertitied blisded
Pathoioght rpvesad sll
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During tissue processing, one of the femurs in the experimental

group broke at the callus and was excluded from the analysis,

Consequently we were able to fully analyze 14 {78%) of the initial

18 rats, Rt 15 of B covtrel

oo . showing

» Experimental Rats: :l'-‘.'.f.’.??.".f..".
& experimental rats

= 3 were euthanized at 1 week (Group A; rats number 1,2.4)

» 2 were eulhanized at 4 weeks (Group B; rats 5,6)

= 3 ware euthanized at 5 weeks (Group C; rats 7,89},

» Control Rats;

- & control rats

= In this study,

sensitive tool in addressing fracture healing in rais.

= Three dimensional imaging and histology have been promoated in the
literature and was found to be useful in this pilot stidy.

* Thare d: d formation in all of th
arms, most notably with the Micro CT scan,

= The pathology results also demaonsirated a strong correlation between
chondroilin sulfate and increased callus formation

Pharmaco-Kinetics
The ph. I

response o sultate in patients with
knee osteaarthritis was analyzed, |t was discovered that chondroitin
sulfate is a slow acting drug.

The study showed that pharmacologic response Increases as a function
of fime until it reaches the maximal effect, even after cessation of
treatment.

We believe that by taking advantage ol the long acting effects of
chondeoitin: sulfate, it could be used as a sale and effective tool to
facilitate bone remadeling.

Chondroitin sulfate accelerated the rate of bone healing
as evidenced by the increased callus size and shorter
healing span.

The healing seen with chondroitin sulfate treated rats at the
end of five weeks were the significant (36% higher).

It is possible that a greater amount of repair may be noted
with an elongated period of time.

We would suggest that chondroitin sulfate has the potential
to enhance the action of osteoblast genes important in the
progression of osteogenesis and hence with further in-depth

sultate g

during the initial
showed the potential for fracture healing potential

# Histological studies demonstrated advances in marrow formation and bony
callus comparad to the control group.

phase
» | was euthanized at | week (Group A; rats number 10}

= 2 ware euthanized a1 4 weeks (Group B; rats 11,13)
» 3 were euthanized at 5 weeks (Group C; rats 14,15,18),

In the future, Chondroitin Sulfate could be recommended to
be used as a drug in conjunction with other drugs to facilitate
fracture healing.



