It hurts so good: the runner’s high
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I just came back from an 11 mile run. The wind wasn’t awful like it usually is, the sun
was out, and I was at peace with the world, and right now, I still am. Later, I know my
knees will be yelling at me and my body will want nothing more than to lie down. But
right now? Right now I feel FANTASTIC.
What I am in the happy, zen-like, yet curiously energetic throes of is what is popularly
known as the “runner’s high”. The runner’s high is a state of bliss achieved by athletes
(not just runners) during and immediately following prolonged and intense exercise. It
can be an extremely powerful, emotional experience. Many athletes will say they get it
(and indeed, some would say we MUST get it, because otherwise why would we keep
running 26.2 miles at a stretch?), but what IS it exactly? For some people it’s highly
emotional, for some it’s peaceful, and for some it’s a burst of energy. And there are
plenty of other people who don’t appear to get it at all. What causes it? Why do some
people get it and others don’t?
By the end, some of these people will be blissful, some will want to hurl, and others will
be both.
Well, the short answer is that we don’t know. As I was coming back from my run,
blissful and emotive enough that the sight of a small puppy could make me weepy with
joy, I began to wonder myself…what is up with me? As I re-hydrated and and began to
sift through the literature, I found…well, not much. But what I did find suggests two
competing hypothesis: the endogenous opioid hypothesis and the cannabinoid hypothesis.
The endogenous opioid hypothesis
This hypothesis of the runner’s high is based on a study showing that enorphins,
endogenous opioids, are released during intense physical activity. When you think of the
word “opioids”, you probably think of addictive drugs like opium or morphine. But your
body also produces its own versions of these chemicals (called ‘endogenous’ or produced
within an organism), usually in response to times of physical stress. Endogenous opioids
can bind to the opioid receptors in your brain, which affect all sorts of systems. Opioid
receptor activations can help to blunt pain, something that is surely present at the end of a
long workout. Opioid receptors can also act in reward-related areas such as the striatum
and nucleus accumbens. There, they can inhibit the release of inhibitory transmitters and

increase the release of dopamine, making strenuous physical exercise more pleasurable.
Endogenous opioid production has been shown to occur during the runner’s high in
humans and well as after intense exercise in rats.
The cannabinoid hypothesis
Not only does the brain release its own forms of opioid chemicals, it also releases its own
form of cannabinoids. When we usually talk about cannabinoids, we think about things
like marijuana or the newer synthetic cannabinoids, which act upon cannabinoid
receptors in the brain to produce their effects. But we also produce endogenous
cannabinoids (called endocannabinoids), such as anandamide, which also act upon those
same receptors. Studies have shown that deletion of cannabinoid receptor 1 decreases
wheel running in mice, and that intense exercise causes increases in anadamide in
humans.

Not only how, but why?
There isn’t a lot out there on HOW the runner’s high might occur, but there is even less
on WHY. There are several hypotheses out there, but none of them, as far as I can tell,
are yet supported by evidence. First there is the hypothesis of a placebo effect due to
achieving goals. The idea is that you expect yourself to achieve a difficult goal, and then
feel great when you do. While the runner’s high does have some things in common with
goal achievement, it doesn’t really explain why people get them on training runs or
regular runs, when they are not necessarily pushing themselves extremely hard.
Another idea is the idea that we need to run due to our history, that we evolved as
persistence runners, outrunning animals not because we could run faster, but because we
could run longer. In this case, any system that would allow us to continue running despite
the pain of, say, bad knees, shin splints, or a slightly twisted ankle would be beneficial.
The hypothesis supposes that the release of the endogenous opioids is for the purpose of
killing pain and allowing us to run longer. There is no question that endogenous opioid
release reduces our sensitivity to pain, but it’s very hard to prove this kind of hypothesis.
I also wonder whether it’s a GOOD idea to experience the dulling of pain. It’s good for
the race right now, but if you are being faced with the potential for chronic injury, that
will be a major detriment to your hunting in the long term.
A third hypothesis is that the high may merely be the result of a partial brain shutdown.
Because the runner’s high commonly occurs during glycogen depletion, the hypothesis is
that the brain doesn’t have enough glucose on hand to keep it functioning normally while
still controlling your workout, and you get a little loopy. I have never seen any support
for this, though a PET study looking at brain glucose binding in athletes experiencing
runner’s high might be able to determine whether this hypothesis holds any water.
Is there a finish line in sight?

Not for these studies. Scientists are still chasing the runner’s high, and there’s not yet a
lot out there. Right now the evidence appears to support the hypothesis that endogenous
opioid release and cannabinoid release in the brain triggers the effects, but of course,
there’s lots of room in the brain for the answer to be more complicated, involving other
neurotransmitters such as dopamine in the exercise-induced bliss. Even less known,
however, is the why of the runner’s high. Maybe it’s exhaustion? Maybe it’s pain killing?
Maybe it’s just to get us back out there the next time.
And now, if you’ll excuse me. I started this post after my run yesterday. But I finished it
today and…I’ve got to get to the gym. It’s time to chase that runner’s high.
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