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Pharmacology is moving forward by using new and more
advanced techniques. Targets such as receptors, enzymes
and nucleic acids are stimulated or inhibited by means of a
plethora of compounds such as agonists, antagonists, sub-
strates, inhibitors, etc. in order to get the desired effect.
Therefore, a common practice in pharmacology is the use
of selective substances to produce an effect in most of the
cases with therapeutic purposes.1

Nonetheless, is it possible to obtain a pharmacological
effect and a subsequent physiological or therapeutic effect
without using an agonist or an antagonist, i.e., without
applying a drug?

Receptor---drug interaction is necessary to obtain a given
effect; nevertheless, in some cases, instead of using a chem-
ical messenger or drug it is possible to play with something
that surrounds us: light.

Light predates any living being on earth and is there-
fore, probably, the most powerful physical agent that has
conditioned the evolution on our planet.2 Accordingly, liv-
ing organisms have developed systems to detect light and,
of course, to take advantage of it. Moreover, most living
organisms have an internal mechanism which coordinates
many physiological processes depending on the presence or
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bsence of light. Thus, the development of a structure to
se light, like the eye, is present in very primitive organisms
nd the most evolved ones alike.3 The existence of an eye
s indeed crucial for the survival of almost all species. How-
ver, light can be used for more than just forming images.

The discovery of melanopsin, a receptor protein that can
apture light without being involved in the formation of
mages, opened a new interesting perspective. Its discovery
as explained how most organisms can control and regulate
iurnal and nocturnal processes, in what are called circadian
hythms.4 Melanopsin was initially described to be present
n a subset of retinal ganglion cells termed intrinsic photo-
ensitive retinal ganglion cells. These cells connect to the
uprachiasmatic nucleus and from there towards the pineal
land where melatonin is synthesised when light is absent.5

Recently, it has been possible to demonstrate the pres-
nce of melanopsin in the human lens, particularly in its
pithelium. Interestingly, the stimulation of this protein
ith white light, in particular by the blue component of
hite light (� 460---485 nm), did inhibit the local synthesis
f melatonin in the lens. On the contrary, the lack of light,
r light with wavelengths distant from blue colour, produced
marked stimulation of melatonin production by increasing

he expression of one of the key enzymes of its synthesis,
ralkylamine N-acetyltransferase (AANAT). Altogether, this

ndicates that modulating light properties, permitting the
timulation or not of melanopsin, can result in pharmaco-
ogical responses without the use of any drug.6
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Fig. 1 Light-mediated effect on the lens. (A) White light, and
in particular its blue component, stimulates the melanopsin
receptor blocking the local synthesis of melatonin in the
lens. (B) When a filter eliminating blue light component (�
460---485 nm) is used, melanopsin is not stimulated and the local
synthesis of melatonin in the human lens epithelium occurs.
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ince melatonin is released to the aqueous humour, this sub-
tance can act on melatonin receptors present in the ciliary
ody reducing intraocular pressure.

Is it possible to regulate the activity of melanopsin and
herefore its elicited effects? It certainly is. Indeed, the use
f filters limiting the presence of the blue component of
unlight produces marked effects on melatonin synthesis.
n this sense, the application of such filters to experimen-
al animals has permitted the observation of a gradual
ncrease of melatonin levels in their aqueous humour. More-
ver, such elevation in melatonin concentration has a strong
ffect on intraocular pressure (IOP), reducing this physio-
ogical parameter (Fig. 1). This means that by using filters,
nd avoiding the stimulation of melanopsin, an elevation of
elatonin occurs and a concomitant reduction in IOP hap-
ens. This might be of special relevance for those patients
uffering from ocular hypertension and glaucoma, since they
ay benefit from an extra IOP reduction complimentary to

he pharmacological treatment they are receiving.
Also, it could be the case that when melanopsin is not
ctivated the resulting production of melatonin in the lens
ould help to stop the development of cataracts. Melatonin
as been described as an antioxidant molecule itself, with-
ut the action of any receptor or enzyme. Therefore, the

[
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se of a filter for blue light in spectacles or contact lenses
ould be of interest to stop cataract progression or to delay
ts onset.7,8

Since the eye is characterized by many transparent
edia, all of which allow light through, it is very proba-
le that if melanopsin is present in other ocular structures,
t may regulate several crucial eye physiological processes.
t is only a matter of time to determine where melanopsin
s present in the eye to start modulating light in order to
chieve positive therapeutic actions on ocular parts such as
he cornea or the ciliary body.

Obtaining pharmacological effects without the use of
gonists and antagonists but by means of filters and light
anipulation will represent a new challenge merging phar-
acologists and optometrists in order to obtain new and

evolutionary treatments for ocular pathologies.
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