
On behalf of Dr. James E. Metz and The Metz Sleep Center, I regularly review literature for pertinent information pertaining 
to sleep-disordered breathing. As relevant information is found, we would like to share it you! We hope this information 
will be helpful in your daily practice.  

Sincerely,   Dr. Mickey Harrison

The Metz Center for Sleep Dentistry | 1271 E. Broad St. | Columbus, OH  43205 | 614.252.4444  | www.themetzcenter.com

Here are three articles that deal with the effects on the body as a result of sleep-disordered breathing and a poor night’s 
sleep. Inadequate sleep can accelerate aging on a cellular level, wreak havoc with the DNA of blood lymphoctyes in the 
peripheral circulation, and may be implicated in the progression of tumor growth via the involvement of tumor-associated 
macrophages. More information that supports our role as helping our patients sleep, breathe and enjoy a longer life!   

1) Cellular aging and restorative processes: subjective sleep quality and duration 
moderate the association between age and telomer length in a sample of middle-aged 
and older adults
Cribbet MR et al. 
Sleep Breath, 18:775-80, 2014

This group examined whether subjective sleep quality and sleep duration impacts the association between age and telomere 
length (TL). One hundred fifty-four adults aged 45 to 77 years old were included; participants were disqualified if they were on 
immunosuppressive treatment and/or had a disease with an obvious immunologic component, such as cancer. Subjective 
sleep quality and sleep duration were assessed with the Pittsburgh Sleep Quality Index (PSQI) and TL was measured using 
peripheral blood mononuclear cells (PBMCs). They demonstrated a substantial first-order negative association between 
age and telomere length; age was also negatively linked with the self-reported sleep quality and sleep duration portion of the 
PSQI. It was shown that age was more strongly related to TL among poor sleepers, while good sleep quality attenuated the 
association between age and telomere length. Among older adults, better subjective sleep quality was related to the extent 
of cellular aging; therefore, sleep may be a modifiable behavior linked with the aging process.

2) DNA damage in peripheral blood lymphocytes from patients with OSAHS 
Xie J et al. 
Sleep Breath, 18:775-80, 2014

DNA damage in peripheral blood cells of OSA patients was explored in another trial. Because obstructive sleep apnea induces 
oxidative stress as a result of intermittent hypoxia, DNA can be affected via chromosome aberrations and micronuclei. 
Thirty patients with obstructive sleep apnea hypopnea syndrome (OSAHS) were diagnosed with polysomnography; 28 
normal volunteers were evaluated using the Epworth sleepiness scale (ESS). Degree of DNA damage was assessed 
through cytokinesis-blocked micronucleus assay. In the group with OSAHS, the average frequency of binucleated cells with 
micronuclei were substantially higher than in the control subjects; the frequency of micronuclei increased significantly with 
increasing severity of disease. Micronuclei result for chromosomal fragments or lagging chromosomes during cell division 
and exist in the cytoplasm outside of the main nucleus; they are considered a main biological marker of chromosome 
instability. Treatment for the sleep-disordered breathing decreased the number of cells with micronuclei.

Page 1 of 2

http://www.themetzcenter.com


3) Fragmented sleep accelerates tumor growth and progression through recruitment of 
tumor-associated macrophages and TLR4 signaling 
Hakim F et al. 
Cancer Res, 74(5):1329-37, 2014

Sleep fragmentation is a hallmark of obstructive sleep apnea; one study explored its effects on tumor growth and progression 
by way of proinflammatory TLR4 signaling. Mice that were exposed to sleep fragmentation one week before implantation of 
synergistic TC1 or LL3 tumor cells underwent tumor analysis four weeks later. Mice that were genetically deficient in TLR4 
or its effector molecules MYD88 and TRIF were used as a comparison. They found that fragmented sleep enhanced tumor 
size and weight; extent of invasiveness was increased as well, with the tumors showing penetration of the capsule into 
surrounding tissues including muscle. Tumor-associated macrophages (TAM) were more numerous in sleep fragmentation 
tumors, being distributed in a closer proximity to the tumor capsule as compared to the control group. Tumors were found to 
be typically smaller in both MYD88 negative and TRIF negative hosts, but the more aggressive features due to fragmented 
sleep were evident. The effects of sleep fragmentation were eradicated in TLR4 negative mice. Sleep disturbance can 
contribute to tumor growth and invasiveness via TAM recruitment and TLR4 signaling routes.
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