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Despite many studies over several decades, the etiology and pathogenesis of idiopathic
scoliosis are not known. Melatonin, hormone produced by pineal gland, has been suggested to
play an important role in scoliosis and osteoporosis development. In the present study, growth
modulation and osteoporosis were analysed in mid-sagittal sections of T7 vertebral bodies in
pinealectomy chicken model. Histomorphometric study was performed before the development
of marked scoliosis (6 days after pinealectomy). All chickens were double labeled with Calcein
injected at 2 and 4 days prior to sacrifice. In pinealectomy chickens, histologies detected a
generalized osteopenia. This decrease in trabecular bone was particularly noticeable at the
mid-portion of the vertebrae, where pinealectomy chickens had an approximately 50% lower
BV/TV than control chickens (14.2+1.8 % versus 7.3+0.8 %; meants.d., n=5), which is highly
significant (p<0.00005). Histomorphometric study revealed that pinealectomy induced
high-turnover osteoporosis. Pinealectomy also resulted in substantial changes in endochondral
ossification. In general, avian chondro-osseous junction undulates because metaphyseal
vessels invade the growth plate at intervals, and growth plate cartilage becomes included within
the newly formed bone. In normal chickens, about 9% of the chondro-osseous junction was
covered by osteoblasts (Ob.S/BS). The coverage was significantly increased in
pinealectomized chickens (9.1+4.3 % versus 38.9211.1 %; p<0.05). Longitudinal growth rate,
calculated based on unlabeled width in hypertrophic zone was significantly reduced (98.9+32.4
pm/day versus 45.8+5.5 pm/day, p<0.05). Previous in vitro study illustrated that melatonin
inhibited the activity of both osteoblast and osteoclast in the co-culture of both cell types. This is
the first report illustrating ongoing histological changes of impaired endochondral ossification in
MLT deficiency.
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Pinealectomy
(fluorescent microscopy)

control PNX P
BVITV (%) 142+1.8 7.3%£08 P<0.005
OV/BV (%) 6.7+12 16.3+3.9 P<0.005
OSI/BS (%) 40.0+4.7 53.0+9.7 P<0.05
Ob.S/0S (%) 64.6+3.7 81.5+5.1 P<0.0005
Oc.SIES (%) 32.4+6.0 50.9+6.3 P<0.005
Oc.S/BS (%) 11.1+2.4 16.4£2.0 P<0.05
N.Mu.Oc/BS (N/mm) 22+09 4.8+0.8 P<0.005
N.Mo.0Oc/BS (N/mm) 0502 1.1+04 P<0.05
N.Ob/BS (N/mm) 26.6+5.3 53.4+113 P<0.005
MAR (unvday) 23+03 40+0.2 P<0.00005
BFR/BS (mm?/mn/year) 0301 0.7+0.1 P<0.000005
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control PNX P

OS / BS (%) 11657 455+10.8 P<0.005
Ob.S/OS (%) 9.1+43 38.9+11.1 P<0.05
ES/BS (%) 56.5+8.5 27.0£4.2 P<0.00005
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MS/BS (%) 27+26 19.3+5.0 P<0.05
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