VOLUME 1 | ISSUE 10 | September 2018

How to Increase Your Dog’s Lifespan!
Greetings!
A collaborative study by researchers in Canada and the US showed
that dogs with longer telomeres live longer (1). What are telomeres,
you ask? Well, telomeres are caps at the end of each strand of DNA
that protect your dog’s chromosomes, like aglets, the plastic tips at
the end of shoelaces. Without aglets, shoelaces become frayed so
they can no longer do their job. Likewise, without telomeres, DNA
strands become damaged and your dog’s cells can’t do their job.
Cells have to divide for our dogs to be healthy. The problem is, every
time a cell divides, a piece of the telomere is cut off. That is why
cells eventually die after replicating many times. Anything that
causes a cell to divide more often will increase the rate of aging of
that cell. And of course, when cells age, so does the dog that is
made up of those cells.
The researchers measured the length of telomeres in peripheral
blood cells from 175 different dogs of 15 different breeds (Figure 1).
They then graphed the telomere lengths against mortality data from a
meta-analysis of 74,556 dogs (2). They found that telomere length
was a strong predictor of average life span. This finding had a p
value of
< 0.0001 which means that there is a 99.99% chance that the results
were not just due to chance.
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Figure 1. Telomere lengths of 15 breeds with three or more samples. Dogs are
c ategorized into working (blue), herding (green), and hunting (red) breeds. The
line in the middle of eac h c olored bar represents the median number of
telomeres for that breed. The horizontal lines at the top and the bottom of eac h
vertic al line represent the maximum and minimum number of telomeres for that
breed. The length of the c olored bar represents the telomere lengths for the
middle 50% of dogs.

Interestingly, the study also showed that dogs lose telomere DNA 10
times faster than humans do, which is consistent with the fact that
dogs live about 1/10th as long as people do. They also determined
that male dogs lose telomere length slightly faster than females,
which is also true in humans. Note, however, that this study showed
correlation, not causation. The correlation could be due to other
factors, such as breed size, which also has been correlated with
breed life span.
In fact, the correlation between breed size and life span could be
related to telomere length. If you think about it, an Irish Wolfhound,
which weighs 22.8 oz at birth and about 160 lb as an adult, multiplies
its weight approximately 112 times to reach adult size (3). That
means that those cells are undergoing many rounds of cell division,
cutting off pieces of the telomeres each time. In contrast, a Yorkshire
Terrier weighs on average 4.25 oz at birth and 7 lb as an adult, which
means that it multiplies its birthweight by only 26 times to reach
adulthood. Theoretically, the smaller dog would therefore retain its
telomere length longer, and thus live longer.
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Further, the study demonstrated that breeds with shorter mean
telomere lengths have an increased probability of death from
cardiovascular, respiratory, gastrointestinal and muscle disease.
This makes sense, because those tissues have a very high rate of
cell division. In contrast, breeds with short average telomere length
were not more likely to die of neurological conditions, which also
makes sense because neurological tissue doesn’t replicate very
quickly at all.
Now, countering the fact that telomeres get shorter and shorter over
time is the fact that the body produces an enzyme called
telomerase, which can lengthen telomeres, reversing the effect of
natural aging on the DNA strands. Telomerase activity is very high
in cancer cells, providing one mechanism by which these cells
replicate continuously and do not become senescent. That is
consistent with the fact that in this study, telomere length did not
correlate with the rates of cancer in the various breeds.
The good news for dog owners is that we may be able to lengthen
our dog’s telomeres through the care we give. Regular physical
activity, a diet rich in fresh food and antioxidants, and low stress
have all been shown to increase telomere length in multiple species
(4, 5, 6, 7, 8).
There is one last point about telomeres that my friend, Dr. Gayle
Watkins from Avidog International has been talking about for years.
Telomere length increases with age in sperm, and offspring
conceived by older fathers have longer telomeres than those
conceived by younger fathers. If this relationship holds true in dogs,
as suggested by their similar telomere biology, it might be possible
to significantly increase the average healthy life span of our dogs
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by using sperm from older males, over just a few generations.
Some breeders are already doing that to increase the longevity of the
dogs they produce, which is pretty cool!
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