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OA May Be A Sign of Faster Biological Aging

                              October 06, 2006

by Denise Mann Kleinman

LONDON, UK— Patients with osteoarthritis (OA) were biologically about 11 years older than control subjects who were the same chronological age but did not have OA, according to new research on aging and arthritis.1 Guangju Zhai, MD, of St. Thomas' Hospital in London, UK and colleagues report that OA may actually be a marker for accelerated biological aging and that the telomere "molecular clock" in OA patients showed this effect even after the researchers controlled for obesity, age, sex, and smoking. 

While it is well-known that advancing age is a strong predictor of OA, the exact mechanism by which this occurs was not fully understood until now.  The new population-based study shows that patients with radiographic hand OA had shorter leukocyte telomeres than their counterparts without the disease, and the more severe the OA, the shorter the leukocyte telomere length.



"This is the first clinical study that relates telomere length to subjects with OA." —Guangju Zhai, MD 
"This is the first clinical study that relates telomere length to subjects with OA," Dr. Zhai and colleagues conclude. The findings suggest "potential shared mechanisms between OA and aging, and [implicate] acquired factors such as oxidative stress and low level chronic inflammation in both conditions." A marker of exposure to chronic inflammation, telomere length has been associated with biological aging and age-related diseases such as dementia, atherosclerosis, and myocardial infarction, the study authors point out. 

Are antioxidants the antidote to OA?

The new study included almost 1,100 participants aged between 30 and 79. Most of them were female twins. Researchers conducted radiographs of both hands and analyzed venous blood samples to measure leukocyte telomere length. Telomeres act as a "molecular clock" because a bit of telomere is lost each time a cell divides. Counting base pairs (bp) thus serves as a monitor of how many times a cell has undergone mitosis, which translates into its age. 

Hand OA was defined as having three or more affected joints of both hands with a Kellgren/Lawrence (K/L) score of two or more. Severity was assessed by total K/L scores, osteophytes, joint space narrowing scores, and proportion of joints affected. 

In the patients with OA, the leukocyte telomere length was a mean of 178 bp shorter than in cells from subjects without OA, after correcting for potential confounders including age, sex, weight, and smoking status. This 37% difference was highly significant (P<0.001). Since the average decrease in telomere length is about 16 bp/year of life, this translates to a finding that the OA patients were, on average, about 11 years older in biological age than their non-OA counterparts. 

The authors point out that average telomere length in cartilage chondrocytes also decreases with age and that greater shortening of telomeres has been observed in chondrocytes from sites of OA joint damage than in more intact cartilage in the same joint, suggesting that "telomere shortening may be responsible for senescence in cartilage chondrocytes."

The study looked at leukocytes rather than the less accessible chondrocytes, but Zhai et al think that the findings may also hold in chondrocytes. They also note that antioxidants can elongate telomere length in cultured chondrocytes and that exposure to chronic oxidative stress or to inflammation decreases telomere length. This raises the question of whether reducing inflammation or increasing exposure to antioxidants might slow the cartilage aging process. 

Jury Still Out

"The new findings are interesting, but they don't really clarify the exact mechanism that age can lead to OA," Kenneth D. Brandt, MD, professor emeritus of medicine and orthopaedic surgery at Indiana University School of Medicine in Indianapolis, Indiana, told CIAOMed. "It is consistent with what we have known, but exactly what aging means in the genesis of OA whether repeat cumulative damage, diminished repair, or more inflammation is not yet known."
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