
Better understanding pain and the 

placebo effect 
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The important discovery of a brain circuit involved in the pain-relieving 

effect of placebos could allow the development of better analgesic 

treatments. 

Pain is a highly complex perception, which involves both physical 

sensations conveyed by sensory nerves (nociception) and a subjective and 

emotional component. We all have a different perception of pain: some 

people can endure intense pain for several days without complaining, 

while others will be devastated if they are affected by the same pain. 

All these people received the same nerve signal that conveys a sensation of 

pain, but it is the perception of this stimulus that differs, because the 

message coming from the neurons is analyzed and interpreted by several 

regions of the brain involved in emotions, behaviors and consciousness. 

Pain is a perception and its intensity can therefore be greatly influenced by 

a person's state of mind, their education, their past experiences and the 

context in which it occurs. 

PLACEBO EFFECT 

The placebo effect is an excellent illustration of the influence of our 

thoughts and emotions on the perception of pain. This effect can be 

roughly defined as a positive response by a patient to a medical 

intervention, despite the fact that the treatment he is receiving does not 

contain any ingredient that could cause such a response. 

The phenomenon was first documented by the American anesthesiologist 

Henry Beecher: deprived of morphine to treat seriously wounded soldiers 

on the battlefield during World War II, he injected them (without 

informing them) with a saline solution containing no analgesic (1). About 

30% of them reported relief from their pain, as if they had received 

morphine, which suggested that for many people, the anticipation of the 

beneficial effect of a treatment is sufficient to cause a therapeutic response, 

even in the absence of medication. 

NEW NEURAL CIRCUIT 

A recent study used an ingenious experimental model to better understand 

the biological pathways involved in this placebo analgesic effect (2). 

To mimic the anticipation of pain relief seen in humans, scientists trained 

mice to expect a decrease in pain when they moved from one location to 

another. Specifically, mice placed in a chamber with a warm floor (over 

40°C) learned to expect pain relief when they moved to the adjacent 

chamber, which had a cooler floor. 

After three days of conditioning, scientists set the floor temperature in both 

chambers to the same heat. Still, the conditioned mice continued to show a 

preference for the second chamber, which had a cooler floor before, but 

was now at the same warm temperature! The researchers also observed 

other responses similar to those of placebo analgesia in humans, such as 

reduced sensitivity to painful stimuli. 

This clever experimental approach allowed the researchers to analyze in 

detail the brain pathways activated during placebo analgesia. The 

mechanisms at work are very complex, but let us just mention that they 

highlighted an unexpected role of a brain region in the brainstem (the 

pontine nucleus), which would serve as a connector between the anterior 

cingulate cortex (area involved in emotions) and the cerebellum 

(coordination of movements). 

These neurons in the pontine nucleus express very high levels of opiate 

receptors, known to drastically reduce the perception of pain, which 

suggests that the activation of these neurons by endorphins (normally 

produced by the brain) could be responsible for the placebo analgesic 

effect. 

In addition to allowing a better understanding of the placebo effect, this 

study could also open new perspectives for the identification of molecules 

capable of activating this neuronal circuit. 

The placebo effect remains highly variable from one person to another, 

and the discovery of ways to activate it more reliably could therefore allow 

the development of new analgesic approaches based on this endogenous 

mechanism of reducing the perception of pain and open the way to better 

management of chronic pain. 

(1) Benedetti F. Beecher as clinical investigator: pain and the 

placebo effect. Perspect. Biol. Med. 2016; 59: 37-45. 
(2) Chen C et al. Neural circuit basis of placebo pain relief.

Nature 2024; 632: 1092-1100. 
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