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EDITORIAL
Biological properties and perspective applications

of ‘‘Bio-neuter’’ chemicals?
Among the different cell constituents, a huge number of mod-

ern researches, both in biology and pharmacology, focus on
the cell receptors as a key element in bio-communication and
signal transduction within the in vivo system. These receptors

constitute the main target for the modern pharmacotherapy
thus; have been the topic of many researches in many fields
including pharmacology, physiology, neurology and toxicol-

ogy. Herein, the main general principle remains the interac-
tions between different chemicals and both the cell receptors
(in addition of the related pathways) and the DNA resulting

in many applications in diverse fields including pharmacology
(drugs), toxicology (anti-poison), medical diagnoses. . .

On the other hand, divers chemicals constitute research
materials rather than agents that are supposed to have an ef-

fect on the cell. Indeed, chemicals such as reagents, solvents,
and kit’s solutions are typical examples of agents that are used
with biological matters (Cell, organs and organism) when lab-

oratories researches are carried out. During those experiments,
such agents are supposed to neither interfere with the assay
procedures nor to influence the results by modifying the cell

properties, exactly like excipients that enter in the composition
of medicines are pharmacologically inactive.
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However, new evidences are pointing out some exceptions

about those agents supposed ‘‘bio-neuter’’. Indeed, some
chemicals including reagents and solvent have been shown to
influence the biology or the physiology of the cells which

means that they are not ‘‘bio-neuter’’. For example chemicals
that influence the cell viability might influence the test of Ala-
mar Blue and thus, cannot be included in an assay medium in

which cell viability or a related parameter is evaluated. On the
other hand, this same property can be ‘‘pharmacologically
exploited’’ to develop new drugs that could be efficient in

degenerative diseases.
Some consequences of the interactions between G protein

coupled receptors (GPCRs) and Dimethyl sulfoxide (DMSO)
represent a good illustration of the concepts that are intro-

duced within this commentary. Indeed, the increased pharma-
cological importance of the GPCRs family among, mainly but
not only, the medical therapies has led to a high amount of re-

search on those receptors and the usage of different chemical
reagents or additives has been shown, in some cases, to influ-
ence GPCR’s biological status. Herein, we illustrate how

DMSO, which if used at a low proportion within the media
is known (from an experimental viewpoints, at least) not to af-
fect the cell interactions and properties, can have important
influences from which we can take benefits in researches fields.

In neurobiology DMSO constitutes an amphiphilic compound
with the ability to scavenge hydroxyl radicals thus; DMSO can
be used to develop molecules with antioxidant neuroprotective

properties (Sanmartin-Suarez et al., 2011). In addition, a
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DMSO’s versatile effect has been shown for the expression of
GPCRs in the methylotrophic yeast P. pastoris (Andre et al.,
2006). Furthermore, adding DMSO to baby hamster kidney

(BHK) cell cultures that express neuromedin U (Shukla
et al., 2007) (Xia et al., 2008) or bradykinin receptors (Shukla
et al., 2006) resulted in a 5- to 6-fold increase of the functional

expression of these receptors. To estimate the effect of DMSO
exposure on GPCR expression in Chinese hamster cells,
expressing l - and j opioid receptors and neuropeptide FF

(NPFF) receptors (NPFF1 and NPFF2), assays were carried
out and a significant increase in functional expression levels
was observed for Mu (l), kappa (j) and NPFF2 receptors
but not for NPFF1 receptors, whereas, this treatment did

not modify the affinity (Kd) of the receptors. This study’s
importance lies in the fact that opioid modulating systems in-
clude NPFF1 and NPFF2 (Mollereau et al., 2005) pain percep-

tion, Mu ( l) and kappa ( j), delta ( d) receptors and opioid
receptor-like1 (ORL1) constitute the four main classes of opi-
oid receptors involved in this physiological process. In conclu-

sion, DMSO does not affect the GPCR expression level of all
receptors showing the selectivity such chemicals can have
which will turn out to be a pharmacological specificity in drug

development. However, the information we have about the po-
tential effects may provide further details to obtain more phar-
macological data or to study functional solubilization and
folding (Talmont et al., 2010) of receptors.

Importantly, based on the structural similarities that exist
between different GPCRs we can predict similar properties
and interactions for others GPCRs as a result of the interac-

tion with agents like DMSO or chemical agents that have
either analogies with DMSO or have been shown with similar
properties.

Such data could be important. Indeed, studying new ele-
ments about GPCRs system, and eventually other receptors
and pathways, will surely lead to interesting findings about

how to obtain cells and animals with modified receptors and
that can be used to carry out new assays to further investigate
GPCR’s properties, both in vitro and using animal models
(Talmont et al., 2012), via increasing receptor’s expression.

Importantly, we draw attention to the DMSO antioxidant
properties that may provide starting points to develop neuro-
protective drugs using a kind of ‘‘chemically modified DMSO’’

or other molecules that have similar properties. Especially new
factors have been pointed to influence some GPCRs receptors
activity (Ghanemi, He, and Yan, 2013).

More attention should be paid to chemicals widely used in
laboratories such as Ethylenediaminetetraacetic acid (EDTA)
and the ingredient of the cell culture’s medium which are in di-
rect, and continuous, contact with the cells and thus, are more

likely to influence the cell development-related properties.
By extrapolating to other chemicals, we would suggest that

further investigation, especially those that will take into con-

sideration data from different laboratories reporting effects
of chemicals on cells, will lead to new advances and applica-
tions. I hope this editorial will draw more attention to this as-
pect on the potential interaction between chemistry and
biology and as a result contribute to develop new therapies, de-
sign better laboratory protocols and optimize laboratory

assays.
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