Protocol:


New-born BALB/c mice were purchased through the Laboratory Animal Unit, the University of Hong Kong. Euthanasia of the animals was carried out using intraperitoneal injection of 20% (200 mg pentobarbital sodium, Alfasan, Woerden-Holland, Netherlands) with the dosage of 100 mg per 100 gram of body weight, according to guidelines for Euthanasia of Rodent Feti and Neonates from Office of Animal Care and Use, National Institute of Health, U.S. Department of Health and Human Services, and Laboratory Animal Unit, the University of Hong Kong.


The mouse was placed with the back and head facing the operator. The skin over the head was prepared with iodine antiseptic solution. Using a scalpel, a midline skin incision was made extending from between the eyes to the back of the neck. The incision cut through the platysma muscle, penetrating into the deeper fascia. The skin was retracted laterally, using two micro-dissecting rat-toothed forceps, to expose the brain tissue. The skull cartilage was removed using a surgical scissors. No vessels were cut in this procedure. The entire brain was removed with a pair of blunt-tipped micro dissecting forceps. The spheno-occipital synchondrosis was clearly visible. The animal was turned over, and the whole mandible was dissected with a pair of surgical scissors. The skull base was laid flat ventrally. The entire spheno-occipital synchondroses including 10.0 mm adjacent area was cut out with a scalpel. The operative field was visualized through an operating microscope with magnifications of 2.5x, 5x, 10x, 20x and 40x. In this particular experiment, mechanical strain was applied across the spheno-occipital synchondroses with a mechanical force device and incubated in culture medium. The vitality of the cells was tested Viability/ Cytotoxicity Assay Kit For Animal Live & Dead Cells (Biotium 30002, USA), and was proven positive (figure 1).
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 Figure 1. Live and Dead Cells Staining

In this particular study, the synchondrosis is studied to see the effect of mechanical strain application. This part is not necessary in other in vitro experiment of the synchondrosis. Mechanical strain was applied to each synchondrosis using a helical spring made of Elgiloy orthodontic wire (Elgilou 0.01 in, semiresilient; Rocky Mountain, Denver, CO, USA) according to the method of Hickory and Nanda2 with modification of Ikegami


3 ADDIN EN.CITE . The magnitude of each helical spring was adjusted to give 0.2 g tensile stress when the distance at the top of each arm (length, 4 cm) was set at 5 mm. The magnitude of the spring was decreased at a rate of 0.01 g/mm. For the control, springs maintained at 5 mm by means of adhesive tape, thus giving 0 g of tensile strength, were used


3 ADDIN EN.CITE  (figure 2).


The spheno-occipital synchondroses explants were cultured in 24-well plates. These cultures were maintained in 1.0 mL BGJb medium (Gibco, Invitrogen, New York, USA), supplemented with 2 mg/mL bovine serum albumin (BSA) (Sigma A-9647, St Louis, MO, USA), 100 µg/mL ascorbate (Sigma A-4034, St Louis, MO, USA), 1mM beta-glycerophosphate (Fluka 50020, Buchs, Switzerland), antibiotics and antimycotics (Gibco Invitrogen, New York, USA)4. Serum containing medium consisted of 10% fetal bovine serum (Hyclone, USA), and a mixture of insulin, transferrin, selenium and pyruvate (ITSP) (Gibco, Invitrogen, New York, USA) at 10 µg/mL, 6.7 µg/mL, and 1mM respectively. Medium was changed daily.
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Figure 2. Spheno-occipital synchondrosis explants (before activation of mechanical device) in culture medium.
