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ABSTRACT Objective: To investigate the effects of chronic sleep deprivation (Wistar) on the ultrastructure of temporomandibular
joint (TMJ). Methods: The Sleep deprivation (SD) was conducted according to modified multiple platform method (MMPM). The
platforms were the support points for the animals when the tank filled with water, and rats which were placed on narrow platforms would
fall into the water and wake up when their muscle relaxed (fall into sleep) during sleep deprived period; while rats that stayed on wide
platforms were allowed to lie down without falling into water and could sleep anytime. Food and water were available to the animals at
all times during the experiment. 90 Wistar rats were divided into three groups (N=30), narrow platform group, grid group and control
group. The sleep deprivation protocol was accomplished by sleep depriving with rats for 18 h every day for 3 weeks, and the rats were
allowed to sleep for 6 h (from 10:00 to 16:00) in cages. The stress level of animals was estimated by the change of behavior, elevated
plus-maze (EPM) and hormal assays, while the histomorphology and microstructure of rat condyles were observed by hematoxylineosin
(HE) staining and scanning electron microscopy (SEM) at the 1, 2, and 3 week during the experiment, respectively. Results: Both plasma
adrenocorticotropic hormone (ACTH), corticosterone (CORT) were higher in the narrow platform group than that of grid group and
control group (P<0.05). HE staining and histomorphometric data analysis showed decreased thicknesses of the central and posterior
condylar cartilages in stressed rats at the 3 weeks in the narrow platform group. However, the collagen fibers fissures could be observed
on the disc of TMJ under the scanning electron microscope. Conclusion: Sleep deprivation could lead to pathologic changes of the
condyles of stressed rats, suggesting a potential link between sleep disturbance and the pathogenesis or progression of TMD.
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Fig. 1 HE staining of condylar cartilages of temporomandibular

joint at 3 weeks(x 200)
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Fig. 2 EPM of condylar cartilages of temporomandibular joint
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Note: A: control group at 3w; B: grid group at 3w; C: narrow platform group at 1w; D: narrow platform group at 2w; E: narrow platform group at 3w.
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Table 1 The change of Body weight, EPM score and hormone levels of rats in serum at 3w(xt s)

EPM score Plasma hormone levels
Body weight
Closed-arm Open-arm ACTH(pg/mL) CORT(ng/mL)
NAP 2354+ 5.6%" 33.61% 5.70** 77.66x 10.33** 207.14% 23.96* 9.71% 0.73**
GPI 263.6x 6.6 22.51+ 3.24 52.12+ 10.70 135.16+ 16.44 5.61% 0.65
CON 269.2+ 7.5 21.39+ 3.38 51.43% 9.67 133.40% 13.90 5.46% 0.81

iE:NAP:/NE&H; GPL: Mg ; CON: XA, *P<0.05, SXTHBALE; #P<0.05, 5 MFHLLR,
Note: NAP: naroow platform group; GPIL: grid group; CON: control group. *P<0.05, compared with control group; #P<0.05, compared with grid group.
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