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Abstract

'The skin is the largest organ of the body. As any other organ, its constitutive structures and mechanisms, are controlled by signals arising from the central, peripheral
and autonomous nervous systems. Most of its functions depend upon water content levels. Both the sudoriferous gland and the sebaceous gland are known to be
key players in regulation of body temperature, sweating, protective functions and antibacterial activities - through non-neural- and neural system-mediated actions.
Although skin care products are generally not bound to meet safety requirements similar to drugs (i.e., small molecule therapeutics or biologics) prior to approval
and marketing, there complex effects upon central and peripheral mechanisms shall be considered as a significant reason for changing guidelines associated their

development.

Introduction

The skin is the largest organ (~2 m?) of our body and the first line
of defense against external factors. The control of its water content
level is pivotal in maintaining skin health and integrity. Dysfunctional
skin moisture is in fact associated with several debilitating dry skin
problems such as xerosis, atopic dermatitis, psoriasis, and rosacea.

In mammals, the skin is composed of four layers - epidermis,
basement membrane, dermis and subcutaneous (hypodermis). The
epidermis - stratum corneum (SC), granolosum (SG), spinosum, basal -
contains no blood vessel per se although the deepest layers are irrigated
by diffusion from blood capillaries from the dermis. [1]. The latter
harbors also mechanoreceptors, thermoreceptors and nociceptors for
various senses. These receptors send directly or indirectly to the central
nervous system, inputs involved in assessing hot/cold, pressure/touch,
pain, vibration, or chemicals as well as vasocontraction, vasodilatation,
body temperature regulation, barrier function, secretion, growth,
differentiation, cell nutrition, nerve growth, inflammatory and immune
responses, apoptosis, proliferation, and wound healing [1].

The inner milieu of our body consists of about 70% water (gender-
and age-based differences ranging from 55-75%) - that is significantly
less than ambient air in general (1% water) [2]. Two main mechanisms
affect water content at the cellular level - 1) water transport from inner
layers towards the epidermis and, 2) water transport and evaporation
from epidermal layers towards the external environment.

To increase water content levels, water transport from inner layers,
including from blood vessels, seeks bringing in water towards the
dermis and, hence, the epidermis. Once SC layer is reached, water is
eventually being lost to evaporation. Consequently, to decrease water
content losses, it is imperative to limit evaporation and sweating in
some conditions. Aquaporin channels, supported by water-binding
molecules such as glycerol, expressed on vascular endothelial cells,
facilitate water exchange and transport between blood and dermis [3].
Blood volumes, circulating flow levels and regional distribution are
directly affecting water transport levels [4]. Actions upon these systems

Glob Drugs Therap, 2016 doi: 10.15761/GDT.1000102

critically depend upon a complex variety of neural mechanisms - i.e.,
hypothalamic-pituitary-adrenal axis (e.g., arteriovenous anastomoses)
raphe nucleus, medulla oblongata, preoptic area, hypothalamus, pons
and periaqueductal gray matter [5-9].

Sudoriferous glands, essentially the eccrine subtype, is the primary
structure of the skin responsible for thermoregulating sweating in
humans - it is found over the entire body surface [1] although areas
with greater density enable superior thermoregulating capabilities [10].
Recordings postganglionic skin sympathetic nerve activity showed that
alarge fraction of the sympathetic activity during heat stress is essentially
sudomotor in nature through acetylcholine release that binds to
muscarinic receptors. Other neural systems are also apparently involved
(e.g., a- or B-adrenergic, vasoactive intestinal polypeptide, calcitonin
gene-related peptide) [11-13]. Sebum secretion from sebaceous glands
is also pivotal to moist skin. It also possesses an innate antibacterial
activity and has a pro- and anti-inflammatory function that may
improve healing [14]. The human skin and its sebaceous glands express
a plethora of neuropeptidergic receptors - e.g., corticotropin-releasing
hormone, transient receptor potential vanilloid-1, melanocortins,
B-endorphin, vasoactive intestinal polypeptide, neuropeptide Y,
substance P, and calcitonin gene-related peptide [14]. Dysregulation
of substance P and vasointestinal peptide levels plays a role in the
pathogenesis of acne vulgaris whereas, in response to stress, substance
P can promote the development of cytoplasmic organelles in sebaceous
cells, stimulate sebaceous germinative cells, and induce significant
sebaceous gland activity [14-16].

In most countries, safety is the priority concern of regulatory
agencies for drug development and approval. Both pre-clinical and

Correspondence to: Pierre A Guertin, Department of Psychiatry and
Neurosciences, Laval University Medical Center - CHU de Quebec, Canada.
E-mail: pierre.guertin@crchul.ulaval.ca

Received: November 17, 2016; Accepted: November 28, 2016; Published:
December 02, 2016

Volume 1(1): 1-2


https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Capillaries
https://en.wikipedia.org/wiki/Dermis
https://en.wikipedia.org/wiki/Mechanoreceptor

Guertin PA (2016) Drug safety of skin care products - neuro- and non-neuro-mediated actions

clinical data in animals and humans are required. Phase I and phase
IT clinical studies are particularly important since considered the first
steps in assessing initial safety and dosing. Challenges associated with
safety are so high that most drugs fail to be approved - only one new
drug every 5,000 to 10,000 tested chemical compounds is generally
approved [17]. In clear contrast, virtually all skin products are a priori
approved. Although some exceptions exist (there is a list of banned
substances that are permitted only in drug rather cosmetic products
e.g., [18]), there is no significant regulation except for labeling and false
claims that may prevent any skin care product to be commercialized
in North America and Europe. David Suzuki has published a clear list
of ingredients that should be banned based on compelling scientific
evidence but that are still routinely used in the cosmetic industry
worldwide [19]- e.g., BHA/BHT, coal tar dyes, DEA-related ingredients,
dibutyl phthalate, formaldehyde-releasing preservatives, parabens,
parfum (fragrance), PEG compounds, petrolatum, siloxanes, sodium
laureth sulfate, triclosan. In fact, most of these unsafe ingredients are
used in combination sometimes constituting between 1 and 50% of the
final product [20,21].

Conclusion

In conclusion, 1) Many new control mechanisms could become
future targets for the development of innovative CNS and/or PNS
products against various types of skin problems. 2) As of now, only
a few science-based, innovative skin care products are available for
temporary stimulation of lipid-rich epidermal layers and stimulation
of endogenous water transport mechanisms [21,22]. 3) It is thus
imperative for the industry to rapidly adopt heightened standards
and severe regulations (as for drugs) if safety is to be considered a top
priority in the development of next-generation skin products (anti-
aging, repair, and/or moisturizer) that will likely be acting upon both
neuronal and non-neuronal target mechanisms for significant efficacy.
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