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MAVISAN® 
UVB 

MAVISAN Lin.e 

Th.e active barrier 
Topical and by oral route 

against 
UVB-UVA and blue light 
free radicals 
photoimmune- suppression 
photoinduced dehydration 

La fotoprotezione inteqrata 
Topica e sistemica 

contro: 
UVB-UVA e luce blu 
danno radicalico 
fotoimmunosoppressione 
disidratazione fotoindotta 

MAVISAN PH YSICAL SUNSCRE ENS SPF50+ 

MAVISAN 50+ Sun Cream 

MAV ISAN 50• Sun Mllk 

MAVISAN 30 Sun Croom 

MAVISAN 30 Sun M llk 

M AVISAN AFTERSUN 

MAVISAN OS f ood aupplomont 

Fragrance free 
Water Reslstant 
Non comedogenlc 

SPFSO+ 

SPF SO+ 

SPF30 

SPF30 
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For more lnformatlon: lnfo@mavicosmetlcs.it 
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MAVISAN 50+ Lotto Solaro 

MAVISAN 30 C romo Solaro 
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S PFSo+ 

SPFSO+ 

SPF30 

MAVISAN 30 Lotto Solaro SP F30 

MAVISAN DOPOSOLE 
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S enza profumo 
Senza conservanti allergizzanti 
Resistenti all'acqua senza essere untuosi 
Non comedogenlcl 
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o Reduces skin inflammation 

o Normalizes sebum production 

o Regulates keratinogenesis 

o Protects from oxidative stress 

o Inibisce i processi infiammatori 

o Normalizza la produzione sebacea 

o Regola la cheratinogenesi 

o Protegge dal danno ossidativo 

For more information: www.mavicosmetics.it - info@mavicosmetics.it 
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SUN PROTECTING GEL 

Oil free - SPF 20 
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~O: Protects against UVA-UVB ... 
~O: Balances sebum production ... 

~O: Activates skin defence system ... 
~O: Reduces photoaging ... 
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E1AGENO 
different solutions for the optimal intimate cleansing. 
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Highly 
soothing 

® Restores physiological pH 

® Reduces irritation 

® Ensures freshness all day 

In case of 
- pH imbalance 
- sensitive prone mucosae 

ElAGENQ Ml(Q)PLJMA Foam c/eanser with or without rinsing 
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® Inhibits opportunistic bacterial growth 

® lmproves mucosa( defence system 

® Reduces itching 

In case of 
- intimate bacterial imbalance 
- vagina! dryness 
- locai antibiotic therapies 
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IDROSKIN 
latte 

emulsione detergente cremosa 
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REMOVES make-up 
RESTORES skin lipids 
NEUTRALIZES free radicals 
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J Appl. Cosmetol. 29, 55 (April/June 2011) PMorganti 

West Cosmetology is looking to East: the NICE 
and TMC concepts 

A growing demand for customization and personalization, driving the development of new kind of 
cosmetic products (cosrneceuticals and nutricosmetics), requires new kind of custo rner information. 
It means that consumer demand is more important than ever, and it calls for new and more effective 
products giving not only beauty but a generai wellbeing. 
Thus, an affluent woman who prefers high fashion outfits and affluent woman who prefers conserva­
tive luxury can be motivated by entirely different things, even though they both bought the sarne lip­
stick. They are looking for products capable to give to the whole body a healthy state and wellbeing 
sensation. 
As consurners are getting more and more sophisticated technology, products are becoming more and 
more sophisticated too. As customers become more important and more demanding, researchers and 
market department are seeking to build stronger relationship with them. 
Thus, the so called, neurocosrnetics are entering the market. 
Based on the NICE approach, where, nervous, immune, cutaneous and endocrine systems work toge­
ther to give beauty and well ness, cosmeceuticals have to possess characteristics combining the 
aesthetic appeal and benefits of traditional cosmetic products with therapeutic components. 
Neurocosrnetics have to be capable to coordinate the intercellular signals corning from the immune 
and the endocrine systems, integrating them with the biologica! signals and activities of the ski n, con­
nected by the brain neuromediators. 
This new approach to formulate and contro! the cosmetic activity taken both from inside to outside 
for obtaining a generai efficacy at leve! of the entire body, go in the sarne direction of the Traditional 
Chinese Medicine (TMC) that take the body as an organic whole. 
Philosophy in ancient China believed that the universe and the human body were made of yin and 
yang, the constant movement of which was responsible for the existence of the world and the wel­
lness of the body. The alternation of ying and yang was taken as the Jow of the everything, the balan­
ce between ying and yang was thought as the ideai state. 
The purpose of neurocosrnetics based on the NICE approach is to obtain beauty and wellness of our 
body in the sarne way as the therapeutic methods ofTMC like to adjust the state of ying and yang to 
the harmonious leve!. 
Some selected articles reported in this issue should contribute for a better understanding of this new 
cathegory of cosmetic products called neurocosmetics. 

P. Morganti 
Editor-in-Chief 
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Summary 
The skin is a multicellular organ comprising different cells necessary for responding to intracellular 
and extracellular signals coming from the interior and exterior environment. 
This celi communication network appears essential to regulate its own 1ife and development acting 
as a biologie regulatory language by the use of peptide messengers. 
These macromolecular peptides represent the biochemical expression to coordinate the immune and 
endocrine systems linking each other to the biological activities of the skin by the nervous system. 
For ali these reasons, at leve! of cosmeceutica1 formu lations, the NICE (Nervous, Immune, 
Cutaneous, Endocrine) approach has been developed to experirnentally demonstrate how these four 
systems work ali together to give us the desired global wellness and beauty. 
This is the future challenge in the actual global and transforming society, where health and beauty 
concem become the ongoing goals for an ageing population . 

Riassunto 
La cute è un organo multicellulare organizzato con diverse tipologie di cellule necessarie per inter­
pretare i molteplici segnali provenienti dall 'ambiente sia esterno che interno dal quale è circondato . 
Questa struttura di comunicazione risulta fondamentale per regolare Io sviluppo e la vita cellulare 
attraverso il linguaggio biologico interpretato dai peptidi messaggeri . Questi peptidi traducono in 
messaggi l'espressione biochimica delle emozioni e svolgono un ruolo fondamentale nel coordinare 
tutte le attività svolte dai sistemi endocrino ed immune collegandoli entrambi alle attività biologiche 
della cute attraverso l'azione del sistema nervoso. Per tutti questi motivi è stato sviluppato 
l'approccio formulativo NICE per dimostrare come l' uso di particolari cosmetici appositamente for­
mulati potrebbero darci il benessere e la bellezza globale a cui aspiriamo, attraverso l'attivazione di 
questi quattro sistemi (nervoso, immune, cutaneo ed endocrino). Questa è la sfida futura di una socie­
tà in continua evoluzione, dove la ricerca della salute e della bellezza sono richieste a gran voce da 
una popolazione che invecchia sempre di più ma vuole apparire giovane. 
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I NTRODUCTION 

Ageing may be regarded as a cellular process 
that, partly genetically determined, is influenced 
by endogenous and exogenous wear and tear. 
Characterised by a decrease in functional capaci­
ty and increased susceptibility to certain diseases 
and environmental insults it includes skin chan­
ges such as wrinkling, laxity, dryness, generai 
thinning , and a flattening of the der­
mal/epidermal interface (1). Many of the skin 
collagen bundles appear, in fact, atrophic and 
elastic fibres are fewer and fragmented (Fig. 1). 
Thus, for formulating and producing anti-ageing 

cosmeceuticals and nutraceuticals capable of 
rejuvenating the skin, it should be necessary to 
know the intimate organisation of this important 
organ and, therefore, the global life-cycle of al! 
its cells (2-4). 

The skin 

The skin is a multicellular organ compnsmg 
three distinct major compartments: the epider­
mis, dermis and hypodermis (Fig. 2) (5). 
It has blood and nerve systems and contains 
many related appendages, some of which have 
an opening to its surface, such as pilosebaceous 
units and eccrine glands. 
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Fig. 1 Yo1111g ski11 reveals a balanced compositiOll a11d disrriburion of kerarinocyres of rhe 11111/rilayered epidermis (E) a11d a 
normai srrarum come11m (S), rogerher wirh a normai anchori11g of basemenr membrane (BM), a11d disrincr exrrace/­
/11/ar marrix compo11e111s, such asjìbroblasrs, elasricfibres and collagenfibres. The disrriburio11 ofmela11ocyres is nor­
mai also. lnrrinsical/y aged ski11 is atrophic witli a decrease in epidermal and derma/ rhick11ess. The co111enr of cross­
links in collage11 is i11creased, meamvhile borh collagen and elasric jibres are red11ced in qua111iry rogether with jibro­
blasrs rhar become senesce/1/. Phoro aged ski11 presellls hyperplasia with i11crease 1hick11ess of the stratum comeum 
(S), rhe epidermis (E) and the derma/ compartmenr. The distribwion of the melanocyres becomes i11homogeneo11s 
resulring in pigmenrary changes, anchoringjibrils are reduced in number and microjibrillar compo11enrs resulrs seve­
rely damaged; lo11g-1erm sun exposure a/so resu/ts in a stare ofinflammarion. 
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SKIN COMPONENTS ANO FUNCTIONS PERFORMED 

ENVIRONMENTAL ASSAULT 
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SUBCUTANEOUS 
TISSUE 

Fig. 2 Skin componellls and functions perfonned. 

The epidermis contains three main celi types: the 
keratinocyte, the rnelanocyte and the Langerhans 
celi. Keratinocytes, continually migrating from 
the basement membrane (basai cells) differentia­
te themselves as outermost corneocytes which, 
embedded in lipid lamellae, give rise to the stra­
tum corneum (SC). This dynarnic structure, 
adapting to any environmental condition, repre­
sents the skin defensive barrier (6, 7). Another 
major characteristic conceming the epidermis is 
that its cells can produce the cytokine-rnessen­
gers (signals), following stimulation. In this way 
it represents a key part of the body's early signal 
responses(8). 
The derrnis is a composite system of insoluble 

'!':tr<1MbunC1e 

a ~nt,~ir~ute 
4. [)tm~'ZflOSQIN 
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fibrils, col lagen and elastin, ernbedded in soluble 
polymers (proteoglycans and hyaluronan) 
which, binding a vaste amounts of water helps to 
regolate cellular growth, adhesion, migration 
and differentiation. 
The hypodermis (subcutaneous tissue) , as adipo­
se fatty layer, is composed mainly of trygliceri­
des (fatty acids) and represents a potential ener­
gy store. Moreover, it provides insulation against 

the cold , maintaining body temperature and the 
enzymatic function. The exact composition of fatty 
acids reflects diet and environmental conditions. 
The skin's homeostatic centrai mechanism is 
represented by a complex network of cytokines 
(peptidesmessengers) rnediating interactions 
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between res ident keratinocytes, Langerhans 
cells, T-lymphocytes, neutrophils and macropha­
ges. Cytokines may be produced by many target 
cells and these may exert an effect on many celi 
types, binding to specific celi surface receptors. 
This peptide activates the surface receptor pro­
teins which, acting as intracellular signaJs, alter 
the behaviour of the target celi. 

lntercellular signals 

Target ce!ls use various intracelluJar mecha­
nisms, includ ing feedback loops, to adjust the 
ways in which they respond to extracellular 
signals . The positive feedback loops can help 
cells to respond in an ali -or-none fashion to a 
gradually increasing concentration of extracellu­
lar signals or to convert a short-Iasting signal 

into a longlasting one, or even to give irreversi­
ble responses. A delayed negative feedback 
allows cells to desensitise the signal molecules , 
enabling them to respond to small changes in the 
concentration of the signal molecule, over a 
large concentration range. Thus, for cells to fun­
ction properly, they must organise themselves in 
space and internet mechanically with their envi­
ronment. Moreover they have to be able to rear­
range their internal components as they grow, 
di vide, and adapt to changing circumstances. 
This cell's comrnun ication network is, therefore, 
essential to regulate its own developme nt 
through a bidirectional way of different signals, 
which means that cytokines can be regarded as 
the alphabet of the biologie regulatory language 
(Fig. 3) (8-10). 

Fig. 3 Bi-directional com1111111icario11 sysrems between '111111011 celi a11d body: 8 0110111-up a11d top-down. 

60 



It has been shown that the cells may communi­
cate in three different ways: 
•By chemical compounds acting as signals for 

distance cells . 
• By signal molecules associated with their own 

celi membrane, capable of influencing all the 
cells contacting. 

•By gap junctions directly formed with the 
other cells' cytoplasm (Fig . 4). 

However, the chemical signal expresses itself in 
the following three ways: 
• The majority of cells secrete one or more che­

mical signals, acting as locai chemical mediator. 
• Specialised endocrine cells secrete hormones, 

travelling through the blood flux. 
• Nervous cells act Iocally through their neuro­

transmitters. 

P. Morganti, Hong-Duo Chen 

Both endocrine and nervous cells are highly spe­
cialised uni ts, capable of coordinating at long 
distance billions of other body cells, including 
those in skin. However, about 60/70 macromole­
cules, defined as hormones, neurotransmitters , 
growth factors etc., belong to a unique family of 
peptide messengers (1 I -13), and ali these mes­
sengers link together accross the nervous, immu­
ne and endocrine systems. 
These peptides represent the biochemical 
expression of the emotions and have a funda­
mental role to coordinate ali the activity of the 
immune and endocrine systems, and also inte­
grating ali the menta!, emotional and biologica! 
activities of the skin (Fig . 5) . 

o 

11tact 

Fig. 4 The signals as intercellular communicarion . 
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Fig . 5 The peptide-messengers. 

NICE Approach 

For ali these reasons, at the level of "cosme­
nutri-ceutical" formul ations, the NICE approach 
has been developed to experimentally demon­
strate how the nervous, immune, cutaneous and 
endocrine systems ali work together to give us 
the desired global wellness and beauty ( 14, 15) . 
Apart from the well known anatomical connec­
tions, many other functional links exist connec­
ting the skin with the nervous system. 
Vasodilatation , sebum secretion, perspiration, and 
erection of hair are thus regulated by d ifferent 
neuromediators activated by the nervous system 
and the skin's surveillance signals. 
New studies have shown that the immune system 
is directly connected with the endocrine system , 
which send signals to the nervous system and the 
skin system , defending it from the environmen­
tal insults (16-19). 
The majority of chemical signals (peptides) 
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influence in different ways any target celi , modi­
fying protein synthesis, or producing new, pro­
teins in accordance with the specific replies from 
different protein receptors. These signals may be 
represented by hydro or lipo-soluble molecules . 
The hydrosoluble molecules may struggle to 
penetrate through the cellular lipidic membrane, 
only linking themselves to specific superficial 
protein receptors (18, 19) while the liposoluble 
molecules penetrate quickly, directly acting in 
the celi cytosol. 
Furthermore progression from an indifferentia­
ted stem celi that , for example, has no specific 
function to a fully functional nervous, immune, 
cutaneous or endocrine celi , involves a complex 
cocktail of chemicals (20, 21). 

TMC Approach 

The theory of ying-yang used to explain the 
cause of diseases of human body, was the most 



significant concept that reflected the phyloso­
phic thinking of people in ancient China, 
The sages in ancients believed that the heaven 
and the earth have formed a big universe while 
the human body itself has constructed a small 
uni verse, The big universe and the small univer­
se comrnunicate and internet with each other. 
According to the idea of cultivating health in the 
four seasons, ali things begin to sprout in Spring, 
grow in Summer, ripen in Autumn , and store up 
in Winter. 
Such an analogy was used quite often in the 
medicai books completed in different dynasties 
in Chinese history especially in establishing the 
theory and developing the therapeutic methods 
ofTCM, 
Interaction between the heavens and human 
beings is therefore , an important part in the fra­
mework of Chinese people's th inking, as the 
interactions between our skin cells and the envi­
ronment has been recognized fundamental from 
Western medicine for the wellbeing of our body, 
In TCM cutaneous, endocrine, immune, and ner­
vous systems though possessing their own cha­
racteristics, are interrelated to each other also, 
Thus similarity between the NICE and the TMC 
appoach to formulate innovative neurocosme­
tics, 

Celi organisafion 

The celi is organised as a closed feedback loop 
responding to internal and external environment 
(19-22). Each celi has a membrane containing a 
cellular fluid, organised as a molecular soup and 
composed of nutritive chemicals, necessary to 
make ali the other components (23 , 24), 
Suspended in the intracellular fluid there are: the 
celi nucleus, which is represented by a high 
number of little factory-centres where the basic 
components of the celi structures are made; it 
also contains many other specialised centres 
(organelles) (25). The most important organelles 

P Morganti, Hong-Duo Chen 

are necessary to store raw materials, recycle 
metabolites, and/or produce energy to support ali 
the cell's necessities. In a similar way to that of 
a single celi, these organelles are ali surrounded 
by membranes selecting, from its cytoplasm, 
each ingredient that is coming in or going out 
(26-28), In particular, the celi membrane accepts 
the incoming of the nutritive ingredients, elimi­
nating the rejected items (29). 
The celi nucleus contains DNA molecules with 
genetic information , and RNA messengers, 
made from DNA, to give information to the pro­
duction centres (30). Thus, the genetic informa­
tion is transferred from DNA to the system capa­
ble of producing the celi proteins by the activity 
of the RNA messenger. In every gene is written 
the instruction to make a protein. 
The nuclear genome ("genome" represents the 
tota! genetic content of the set of chromososmes 
in a nucleus or in an organelle) is subdivided into 
chromosomes, the molecular vehicles, enabling 
the sets of genes to be duplicated. 
The backbone of each chromosome is a linear 
piece of DNA, containing thousands of genes 
from 30 to 60,000 genes! Thirty-thousand are in 
a continuous activity, and they have the capacity 
to regulate the sole activity and functionality of 
the intelligent protein molecules. Other 30,000 
genes, named AVATAR are only of necessary 
support as controller. 
These genes regulate and contra i the regular 
transcription of the informations. Within the 
nucleus there is a mininucleus, the nucleolus, a 
ribosome producing factory , processing and 
assembling RNAs , RNA-processing enzymes, 
ribosoma! proteins, etc. The factory-centres 
(organelles) of granular compositions are com­
plex catalytic machines, the ribosomes, made 
from more than 50 different proteins and severa! 
RNA molecules, in which protein synthesis is 
performed, These comprise the structural pro­
teins and the enzymes necessary to promote ali 
the cellular processes . 
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In every celi there are about 5 ,000 factoryprod u­
cing centres (31) . 
Other flattened membrane-enclosed compar­
tments, called cisternae (Golg i apparatus), are 
storage bags resembling a stack of pita breads. 
Into these bags are stored different cellular pro­
ducts which are classified , stocked, and mailed 
to the final destination. The recycl ing centres 
(lysosomes) are organelles containing enzymes 
capable of digesting nutritive ingredients, dama­
ged components of the celi , and many molecules 
no longer used . The catabolised single elements 
are then recycled to make new cellular compo­
nents (32, 34). 
The electrical locations (mitochondria and pero­
xisomes) are necessary for the cellular breathing. 
The cells use oxygen to reduce the organic mole­
cules in C02 and H20. The released energy, 
coming out during this process, is fixed on spe­
cial molecular energy-carriers to be used for ali 
the other cellular processes ( cellular metabo­
lism). These electrical locations have their own 
genetic materiai and may produce independently 
from the cell reproductive processes. 

Nucleous 
(DNA-RNA& 

Nucleolus 

Genetic lnfonnations Container 

Ribosomes 
(Proleins & RNAs Factory) 

Golgi Apparatus 
(storage bags) 

Cell Membrane 
(protective-covering selecting chemicals) 

Fig. 6 The celi autopoietic activiry. 
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In summary, into every celi it is possible to 
distinguish (Fig. 6) the cytoplasm, or cellular 
tluid; the nucleus and nucleolus, ribosome-pro­
ducing factories , where RNAs are produced and 
other RNA-protein complexes are assembled. 
The endoplasmatic reticulum (ER), a membrane 
organelle in which proteins and carbohydrates 
are processed, is a structure organised into a net­
like labyrinth of branching turbules and flattened 
sacks that extends throughout the cytosol. The 
Golgi apparatus, special storage-bags where 
sugar nucleotides and glycoproteins (proteogly­
cans) are processed and generated, is also a 
dispatching station for products of the ER. The 
mitochondrion that is centrai energy source con­
tains mitochondrial DNA and ribosomes, and 
houses protein synthesis generating ATP 
(Adenosi netriphosphate) from the oxidation of 
food molecules. The peroxisomes, sites of oxygen 
uti lisation , perform the oxidative functions not 
taken by mjtochondria. The lysosomes are mem­
brane-enclosed compartments filled with soluble 
hydrolytic enzymes that recycle many ingredients, 
controlling digestion of macromolecules. 

Nuclear Envelope 
(Protective Membrane) 

Cytosol 
(motecular soup of nutritive materials) 

Peroxisome 

Lysosome 
(reclclyng centre) 

Endoplasmatic Reticulum 
(lipids and major pro1eins factory) 



They represent meeting places where severa! 
streams of intracellular traffic converge (35 , 36). 
The cellular global pattern is, however, very 
complex because of ali the cellular components 
interconnected with each other by a feedback 
loop in a net involving thousands of processes. 
Thus, a common aim in skin biology is to under­
stand the function of genes within a particular 
pathway (developmental and metabolic) , their 
contribution to how skin and the connected tis­
sues /organs work, and what it is that makes one 
skin or tissue celi different from another. 
Coming back to the NICE concept, a li the body 
cells and therefore the cells of the skin, are con­
nected with the brain structure. The human brain 
is estimated to contain 50- I 00 bili i on nerve cells 
or neurons, and these cells pass signaJs to each 
other via synaptic connections . One reason the 
brain functions in such a subtle manner lies in 
the way messages pass from neuron to neuron. 
Chemical signals (neurotransmitters) trave I, 
from one nerve celi to another across a gap or 
synapse . Once the molecule locks into the reci­
pient neuron , the chemical can decay, having 
done its job, and the electrical message conti­
nues on its way. The synapses number as many 
as 1000 trillion! (Fig . 7) 

Fig. 7 The elecrrical messages 1hro11gh rhe synapses. 
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As we have seen elsewhere, there are many other 
molecular players involved in the development 
of the skin cells, for example the immune and 
endocrine systems. In this way the intercellular 
complexity increases exponentially if we think 
the modality by which ali the cellular compo­
nents are interconnected with each other in a 
very large unique net , involving thousands of 
different processes (37-39). 
To understand the cellular and intercellular net­
works, we try to imagine a single net. 

Autopoietic organisation 

DNA of the celi nucleus produces molecules of 
RNA , which in turn contain the information 
necessary to produce proteins, enzymes inclu­
ded. Some of these enzymes are specialised to 
select , take off, and replace damaged elements of 
DNA. On the other hand, DNA produces RNA, 
which gives the instructions to the producing­
factories to generate the enzymes necessary for 
repairing DNA (Fig. 8). Thus, each component 
of this net contributes to produce or transform 
other cellular components by a mechanism of 
autopoiesis ( 40-42). 
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Fig. 8 DNA -rhe molecu/e of /ife. 

To complete this picture it is necessary to add 
other cellular basic elements necessary to produ­
ce DNA, RNA, and the relative enzymes that are 
the centrals of energy, coming from the sugars 
breakdown , indispensable to ali the productive 
processes. 
In conclusion, each component of the celi net 
contributes to produce and transform other com­
ponents of the same network by an autopoietic 
mechanism. 
In any way, autopoiesis is the living mechanism 
of the human body and ali of its components, 
comprising the skin and of course, ali the cells, 
which reacts to environment aggressions conti­
nuously modifying its own structure under the 
influence of the nervous, immune, cutaneous 
and endocrine system (NICE). Therefore, the 
skin interchanged energy and the ingredients 
taken from food and from the cosmetic products, 
must help to modulate celi organisation and re­
balance its global structure. Of course, ali the 
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cosmetic ingredients should not negatively inter­
fere with the skin components, but help their 
metabolic productive processes. Multifunctional 
cosmetic ingredients have to create a seemingly 
infini te number of possibilities for development 
pathways in skin systems. Given the complex 
nature of humans, understanding ali the skin 
structure activities is often perplex ing. The key 
to interpreting the skin's activities lies within the 
real knowledge of neuroscience, immunology, 
endocrinology, and more specifically within 
what is known about the skin and cosmetic 
science. 
In an effort to evaluate the role it plays in con­
nection with other body networks, such as the 
nervous, immune, and endocrine systems, the 
skin organisation at the anatomica!, physiologi­
cal and functional leve!, is of great importance to 
understanding its fundamental functions. 
Similarly, the deep knowledge of the cosmetic 
ingredients' mechanism of action, together with 



the activity of the used vehicles to trap and deli­
ver them through the skin layers , are of funda­
mental importance to understanding how they 
may interact with the everyday celi life. 
How to correct or contro] the celi dynamic is , 
therefore , essential to cosmetic efficacy and 
safety (43-46) . 
Thus, for example, specific studies should help 
take the potential of genomics to identify the 
regulators controlling specific genes . Genomics is 
the study of the workings of the complex web of 
genes and the factors that regulate them. Each cel i 
has just one genome, but with that one genome it 
can cope with multiple challenges with other 
cells . Genes are constantly being switched on and 
off, and the molecules that switch genes are cal­
led genetic regulators or transcription factors. 
These transcription factors bind to pa.rticulate 
sites on a chromosome to turn nearby genes on or 
off. The consequent pattern of gene activity is, 
thus, responsible for the celi development, fun­
ction , and response to environmental challenges 
and stimuli. Malfunction or good performance in 
this system can cause disease or wellness (47-49). 
For ali these reasons it is necessary to better 
understand the mechanisms governing the celi 
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life and the skin as an organ. 

Genome informafion 

The celi types in a multicellular organism , as in 
humans , become different from one another 
because they synthesise and accumulate d iffe­
rent sets of RNA and protein molecules . 
Their DNA has a centrai role in defining the 
sequential programme of development, call ing 
genes into action at specific times and places , 
accord ing to the pattern of gene expression pre­
sent in each celi at the previous development 
stage (50-52). 
Sequences of simple signals, acting at di fferent 
tissues and places in growing celi arrays, give 
rise to the intricate and varied mul ticell ular orga­
nisms. The genome of each celi contains in its 
DNA sequence the information to make many 
thousands of d ifferent protein and RNA molecu­
les, so that its sequencing provides an understan­
ding of the genes' necessities (53). A celi typical­
ly expresses only a fraction of its genes, and the 
d ifferent types of celi , in multicellular organisms 
ar ise because different sets of genes are expres­
sed (Fig. 9) . 

... , ......... .. ..:..:.~·.(,\,'': ·: . .,-. :'.. '· . -.. ~ . · ... 
. ······"~··, .... ' ~·~. "~- ! . .. . • ~,. fl '.~ 1'\ i::> ~ "'~'~ -, ·'~·/-•'--... ~.-:.~•~,.,,::..,. ..... ._ : ~ .-l,o .. ~~fr.J":).,.......,11!1~-· • ::i_,, ·.-:·· ·, .. ·· .~ ......... •• ~ • : '....:.. . r.i.: 1":) ~. '?"._,,,. -

~:.~~5· ·.~·., ~ ~ ~·~:·~:·}:~: ......... · ~ '':_,V~- ~1 = ·~ ~ --~ 
;.:. ( "'· ~l •, ·!; 1 ..... '· . "' .:. .... l··}\ ~ .., .... 
;._:~:-'.·~·-•I -~~· -~ 1 '\"' .... • ·r~, . ._ :: :: 
. r.1,-:" ~ . . ·;;i.·:·,~ ~ 

· .. 
(~- ~--:". ~--•._ _, ... 

. . ~'\'.i. " 
• <&.·-: .... "' /:' 

"':.. ~-"'l: ... 
"~.: ; •.. . ::.. /!! 

I• ~. ... 

Jb .._ 
. . ~ l!'f) .,. 

···~ ~. ~-

,· I/( Jit'- ... 
/,. • .i;-•...•. 't.• .•·. 

~ ,...,..., - . 
(

. "' ; .• I. ~ ·~ 
' .. , . : . 

( ;;. ... ...:~~. :< ( -~ 
. • .• -'?(._ c .... 

~ .. '. ": _.,. " 
) 

.•. . . ~-~ 
F ig. 9 The /111111011 genome. 

. .;'.fl 
., •11"~,.,~'!!!!4. \.{!:·;·;(§}:-~~-;.·':·".".';'. 

lt> 
ili! -• 

67 



Ce/I Management tor Innovative Cosmetics: the NICE-TMC Approach 

Moreover, cells can change the pattern of genes 
they express in response to changes in their envi­
ronment, such as signals from other cells. In any 
way many processes are common to ali the cells 
that have many proteins in common. These 
include the structural proteins of chromosomes, 
RNA, polymerases, DNA repair enzymes, ribo­
soma! proteins, enzymes involved in the centrai 
reactions of metabolism, and many of the pro­
teins that form the cytoskeleton (54) . 
The organism's DNA encodes ali of the RNA 
and protein molecules required to construct its 
cells, so that ali the celi types become different 
from one another. They synthesise and accumu­
late different sets of RNA and pro te in molecules, 
thus becoming dramatically different in both 
structure and function. Therefore, this celi diffe­
rentiation generally depends on changes in gene 
expression rather than on any changes in the 
nucleotide sequence of the cell's genome, accor­
ding with our knowledge today. This is the rea­
son why progress in science is often driven by 
advances in technology. 

Living cells dea/ information 

The complexity of humans depends, however, 
on a remarkable feature of the genetic contro! 
system. Cells memorise the genes a cell expres­
ses, and the way it behaves depends on the cell's 
past as well as the present environment. All the 
different cells maintain their specialised charac­
ters not because they continually receive the 
same instructions from the surrounding , but 
because they retain a record of signals their 
ancestors received in early embryonic develop­
ment (55-57). 
Living cells, like computers, deal in information, 
storing their hereditary information in the form 
of double-stranded molecules of DNA-long 
unbranched paired polymer chains, formed of 
four types of monomers. These monomers are 
strung together in a long linear sequence that 
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encodes the genetic information, just as in a 
computer file. 
To carry out its information-bearing function, 
DNA must do more than copy itself. It must also 
express its information, by letting it carry out the 
synthesis of other molecules in the celi. This 
occurs by a mechanism leading first and fore­
most to the production of two other key classes 
of polymers: RNAs and proteins. The process 
begins with a template polymerisation called 
transcription, in wh ich segments of DNA 
sequences are used as templates for the synthesis 
of shorter molecules of the closely-related poly­
mer ribonucleic acid, RNA. Later, in the more 
complex process of translation, many of these 
RNA molecules di rect the synthesis of polymers 
of a radically different chemical class; the pro­
teins. 

CONCLUSION 

In conclusion , there are many biochemical pro­
cesses that occur outside and inside the cells . 
Membranes bind the enzymes, which catabolise 
the metabolic processes of lipids and the ox ida­
tive phosphorylation process, necessary for ATP 
synthesis at the level of mitochondria. The endo­
plasmatic reticulum (RE) is the producer of 
almost ali celi lipids, as well as of many proteins 
synthesised into its own cytosol. 
The synthesis and catabolism of signal molecu­
les are regulated by many enzymes capable of 
synthesising some lipids and/or amino acids. 
However, ali these processes are organised and 
enclosed in the genome of DNA (58). Thus, the 
amino acid sequence dictates, for example, how 
each protein folds to give a specific molecule. 
But when a celi makes a particular protein, it 
must decode accurately the corresponding 
region of the genome. Moreover, additional 
information encoded in DNA ofthe genome spe­
cifies exactly when and in which celi type each 
gene is to be expressed into protein. And since 



proteins are the main constituents of cells, the 
decoding of the genome determines not only the 
size, shape, b iochemical properties, and beha­
viour of cells, but also the distributive features of 
every species on Earth. 
Coming back to the skin, the epidermis is a self­
renewing tissue in which a loss of cells from the 
SC is balanced by celi growth in the Stratum 
basale (deeper layer before dermis), governed by 
continuous cell-signals, energy consumption and 
nutrients supported by the dermis. 
The innovative nutricosmetics of the last genera­
ti on have to give the skin ali the e lements neces­
sary for its survival , but they also have to be 
capable of ameliorating its state of health , 
decreasing skin ageing as much more possible. 
Through the new era of the NICE-TCM appro­
ach will be possible to achieve this ambitious 
goal. 
Skin !ife and energy management is a delicate 
balance between intake rate of production and 
use and storage in the celi of fatty acids, amino 
acids, polypeptides and proteins, sugar and poly­
g lucosides, and water. Many aspects of skin I ife 
have been d iscovered, while the fondamenta! 
mechan ism of the feedback loop of cells remains 
deeply mysterious. We are able to contro! the 
growth of different skin cells in culture, but stili 
now we cannot see what is happening in the skin 
at cellular level. 
Thus , we are a long way from being able to 
mimic the complexity of the signals, and feed­
back messages interchanged among the skin and 
other cells of our body. In conclusion, we do not 
know the mechanisms regenerating the systemic 
biologica! management and , thus, the celi auto­
poiesis, at the base of the body and skin homeo­
stasis. 
However, we know that the autopoietic mecha­
nism regulating the body's skin cells is due to a 
sum of continuous interrelations between diffe­
rent anabolic and catabolic processes, so that 
cells and tissues are always in a state of dynamic 
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equilibrium. When these processes stop, celi 
stop to live. In our body there is , in fact , a large 
fami ly of peptides which, acting as molecular 
messengers and signals, establish a unique net of 
communication among ali the cells. 
In th is way every cosmetic product applied to the 
skin should act not only at the leve) of the lipid 
lamellae and corneocytes, but should also have 
the capacity of generating a global wellness, 
involving the complex chemical net of peptides 
a li around the body ( 14 , 15, 22). 
In summary, the most impo11ant factor in deve­
loping an innovative cosmetic product is reco­
gnising that innovation is not an isolated activi­
ty. It is both the result and driver of knowledge 
on skin science between cosmetic chemists, and 
a l! the more important, scientists of the biologi­
ca! and medicai community. 
Every day o ur society becomes older, and seeks 
to rejuvenate in a short time looking forever you­
thful. So, the focus should be on the production 
of innovative cosmetic products caractherized 
for a higher quality, efficacy, and safety for 
human body and the environment. 
Thus, the major trend , influencing the future per­
sona! care market , will be to obtain health and 
beauty from outside and inside by the contempo­
rary use of cosmeceuticals and nutraceuticals 
based on the new NICEffMC approach (59-62). 
But for obtaining these innovative products it 
wi ll be necessary to consider the complexity of 
the skin connected with the music of the human 
genes, the har mony of the body cells, and the 
symphony of their organisation. Therefore, by 
the union of selected active ingredients and a 
well balanced carrier and an adeguate study pro­
ject to contro) the efficacy and safety of the final 
formulat ion product, it will be possible to reali­
se a harmonic musical composition (the cosme­
tic product) capable of playing in unison with the 
symphonic organisation of the human cells, pro­
ducing emotions, beauty and wellness. 
In conclusion, the strategy of ali cosmetic manu-
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facturing companies should be to promote their 
own innovation by an appropriate management 
(Fig. 10) and the free movement of their research 
professionals, together with a significant increa­
se in R&D spending. This is the future challenge 
in the actual global and transforming society, 
where health and beauty concern become the 
ongoing quest for an ageing population. 

Fig. 10 Management of innovation. 
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Summary 
It is well known that menta] stress affects the body and that the skin reflects a person 's menta! con­
dition. Thus , proverbs, such as "The skin is the miITor which reflects the state of the mind", "The skin 
is a window to the mind." have developed and scientific evidence supporting this relationship has 
been accumulated. Examples of the effects of stress, their mechanisms, and modulation by cosmetics 
are reviewed in this article . 

Riassunto 
È ben noto come lo stress mentale influenzi il benessere del nostro corpo, mentre la pelle ne riflette 
le conseguenze. 
"La pelle è lo specchio che riflette lo stato della mente" e che la pelle sia lo specchio della mente è 
ormai supportata da molte evidenze scientifiche. 
Questo articolo riporterà alcuni esempi a dimostrazione degli effetti provocati dallo stress, dei loro 
meccanismi di azione e del come i prodotti cosmetici ne possano modulare l'attività. 
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INTRODUCTION 

Effects of stress 

Although the skin is located at the outer most 
periphery of the body and appears simple, it per­
forms various functions that protect the whole 
body, including providing a barrier of 
water/bacteria/chemicals , shading from UV 
radiation, and removal of invading bacte­
ria/chemkals/proteins. Keratinocytes, melano­
cytes, Langerhans cells, mast cells, endothelial 
cells, and nerve fibers cooperate in the mainte­
nance of homeostasis. 
Stress decreases proliferation of keratinocytes. 
Tsuchiya et al. counted the number of epidermal 
cells that were positive for proliferating celi 
nuclear antigens and found that the number was 
lower after immobilization (I). Intensive stud ies 
by Elias et al. on the barrier function of the cor­
nified layer demonstrate that psychological 
stress decreases epidermal celi proliferation, 
impaires epidermal differentiation, and decrea­
ses the density and size of the corneodesmoso­
mes (2). Altemus et al. found that psychological 
interview stress or sleep deprivation delays the 
recovery of skin barrier function (3). 
Melanocytes are also affected by stress. lnoue et 
al . measured the color of the skin and the num­
ber of dihydroxyphenylalanine-positive melano­
cytes and found that immobilization augmented 
pigmentation induced by ultraviolet light (4). 
In 2008 examination of human skin biopsies by 
Kleyn et al. clearly demonstrated the decrease in 
the number of Langerhans cells after the acute 
interview stress (5), suggesting that stress sup­
presses skin immune function. Effects of stress 
on contact hypersensiti vity reaction were repor­
ted by Mettrop and Visser as early as 1971 (6). 
Since then, the effects of stress on the immune 
function of skin bave been studied mostly using 
allergie contact hypersensitivity. In some 
reports, reactions were suppressed by stress but 
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stress augmented these reactions in other reports. 
The controversy was explained, at least partially, 
by Dahbhar et al (7) and Flint et al (8) . The 
timing, intensi ty, and duration of stress influence 
the effects of stress . The recent report by KJein 
et al.(5) may offer one explanation. 
Hair loss might beone of the symptoms of stress 
reaction. Studies by Paus et al. suggested a pos­
sible relationship between stress and hair loss, 
based on finding an increased number of hair 
foll icles containing apoptotic cells followi ng the 
application of sonic stress (9). Substance P ( LO), 
NGF (1 1), neurokinin I (12) and mast cells (13) 
were reported to be mediators of the interaction. 
Down-regulation of lipogenesis by stress was 
also reported. The incorporation of J4C-acetate 
to sebaceous glands was decreased by about 
50% after immobilization (14). 

Mechanisms of the effects of 
stress on skin functions 

Nerve system, endocrine system, and immune 
system function in coordination to mai ntain 
homeostasis in the body. Physiological and psycho­
logical inputs are processed in the brain together 
with information from memory. In order to cope 
with these problems the brain directs each organ to 
initiate defensive actions, i.e. stress reaction. 
The hypothalamus-pituitary-adrenal gland axis 
(HPA axis) is the main pathway of stress reac­
tion. CRH secreted from the hypothalamus sti­
mulates the secretion of ACTH from the pituita­
ry gland. ACTH induces the secretion of gluco­
corticoids from the adrenal cortex. This chain 
reaction provides negative feedback for the sup­
pression of CRH secretion by glucocorticoids. 
Those hormones are detected in the skin (15) and 
considered triggers of the effects of stress on the 
skin. Impairment of the ban-ier function by stress 
is prevented by the cortisol antagonist RU418 (2). 
The involvement of ACTH in the augmentation of 
UV-induced pigmentation has been suggested (4). 
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Involvement of nerve-related factors has also 
been suggested. The skin is a heavily innervated 
organ. lt was previously thought that nerve 
fibers end at the bottom of the epidermis follo­
wing observation of silver staining of the skin 
sections, but the advances in the methods and 
equipment used for immunohistochemistry and 
electron microscopy have demonstrated that free 
nerve endings enter the epidermis and even 

extend into the cornified layer. Severa! neuro­
peptides are released from nerve fibers in the 
skin, such as CGRP and substance P. We demon­
strated an intimate association between epider­
mal Langerhans cells and nerve fibers (Fig.3A, 
16). The antigen-presenting fu nction of 
Langerhans cells was suppressed by CGRP 
(Fig .3B, 16) . 
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The most peripheral organ is connected with 
centrai nerve system. Kleyn et al. took biopsies 
before and after acute socia! stress and demon­
strated that Langerhans cells were decreased and 
that the CGRP leve! was increased after stress 
(5). Catecholamines have been reported to regu­
late Langerhans celi function ( l 7). Another neu­
ropeptide, substance P, is increased in response 
to immobilization stress (18). Paus et al. hypo­
thesized that substance P is a regulator of stress 
reactions affecting the hair cycle (l3). In apre­
vious report we summarized various effects of 
neuropeptides on the skin ( 19). 
The nervous system , endocrine system, and 
cutaneous immune system cooperate to maintain 
homeostasis of the skin. Nerve-related factors 
regulate skin immune cells (20), and immune 
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factors stimulate the extension of nerve fibers 
(21). Hormones are well known to regulate 
immune function s. Those 3 systems interact with 
each other and regulate the skin function s. Based 
on these data, a group of Harvard scienti sts cal­
led this system the "NICE network" or neuro­
immuno-cutaneous endocrine network (Fig. 4; 
22 , 23). 

Regulation of the skin condition 
by cosmetics via the NICE system 

The data presented above suggest that a systemic 
approach could be as effective as topica! treat­
ment. Some basic studies support the idea of the 
use of odorants for the protection of the skin 
from the stress. 
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The allergie contact hypersensitivity reaction 
suppressed by stress was prevented by inhalation 
of certain types of odorants (24). Interestingly, 
other types of odorants upregulate the reaction 
(25). The barrier function of the skin was also 
influenced by odorant inhalation (26) . These fin­
dings support the utilization of odorants for skin 
care. 
First, the effect of mental stress on skin was exa­
mined. When volunteers inhaled the odorant 
(dimethoxymethylbenzen) chosen for suppres­
sion of the induction of serum cortisol (Fig.5), 
impairment of barrier recovery was blocked (Fig 
6). In this experiment, the stress reaction was 
induced by color word Stroop test. 
Utilizing the odorant and other ingredients, we 
developed a system of cosmetics. The effects of 
daily use of skin care products were examined. 
Subjects were asked to use their own cosmetics 
or the newly developed skincare system on their 
face for one month. 
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1ìventy volunteers undenvent the color word Stroop 
test with (5) or without(l) odorant inhalation. 

79 



NICE network. Evidence and application to cosmetics 

,.-.._ 100 
~ ....._, 
~ 
t 75 
> o 
~ 

~ 50 
;.. 
~ ..... 
t: 25 
~ 
~ 

Stress+ 
odorant 

Contro I 

... 
········~ J p<0.05 

...... Q ... ... * 
\ 
Stress alone 

••••••••••• 

OL.i-~~~---~~~__.~~~~.._~~~---~~~---

lmmediately after 
tape-stripping 

1.5h after 3.0h after 

Fig. 6 S1ress-i11d11ced i111pair111e111 of 1he barrier fi111c1io11 was blocked by i11ha/a1io11 of odora111. Tra11sepider111al wa1er loss 
was measured before and afier wpe stripping and the recovery rate was calculated. 11=20. 

They were also told not to use skin care cream 
on their arms. The moisture content of skin was 
measured by conductance and was increased in 
the subjects who used the novel skin care 
system, but decreased in the group using con­
ventional cosmetics (Fig 7). From the data obtai­
ned after repeated use of the novel cosmetics 
(Fig. 8), the usefulness of applying the NICE 
approach to cosmetics was confirmed. 
We then extended further the idea of applying 
NICE approach. The human body has a potent 
abi lity to manage stress reactions. Our next aim 
was to faci litate the self-defense system, rather 
than simply block mal-function. 
Dehydroepiandrosterone (DHEA) is secreted 
from adrenergic tissue. DHEA is known to 
decrease as people age. Various functions of 
DHEA have been reviewed by Oberbeck et al. 
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(27), including regulation of metabolism, cardio­
vascular function , and immune function . DHEA 
was increased after acute and chronic stress and 
is supposed to contribute to the protection of the 
body (28) . Following is the summary of the 
work taking advantage of the protective effect of 
DHEA (29). 
We developed a fragrance and examined its 
effect by measurement of contingent negative 
variation (CNV) on elect.roencephalogram. CNV 
is considered an index of psychological tension. 
The fragrance, containing mimosa, rose, and 
violet leaf, appeared to be beneficiai (Fig. 9). 
Then, the usefulness of the fragrance in cosme­
tic products for daily use was examined with 90 
young women. Changes in DHEA levels in sali­
va were measured by radioimmunoassay and the 
values are shown in Fig 10. 



100 
.-. 
<fl. -~E 15 
Q) lo.. 

> ca o lo.. 50 
(J Q) 
Q) c. a: c. 

::J 
lo.. 
Q) ... 
·- ca lo.. 
lo.. 
ca 
m 

25 

o 
no novel conventional 

treatment cosmetic cosmetic 
treatment treatment 

Fig. 7 !111prove111e111 ofthe barrierfi111ctio11at11pper arm by a nove! cosmetic treatme11t. 11=20, *p<0.05. 

- 150 CJ) I * e ... ·-e e 120 cu e ... ·-e CJ) 90 o Cl> o.e 
a.. Cl> 60 
Cl> .r. ...... 
ca '+-- 30 3: o 
~ o o -

conventional novel 

Fig. 8 Clw11ges in the moiswre comem of the ski11 meas11red by ski11co11d11cta11ce011 the arm 11=20, *p<0.05. 

J. Hosoi 

81 



NICE network. Evidence ond opp/icotion to cosmetics 

Fig. 9 Suppression 0JC0111i11gent 11ega1ive variation meas11red on an e/ectroencephalogram. 11=8, *p<0.05. 
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Compared to the decrease in Group 1 who conti­
nued to apply their own skin care products on 
their face, a slight but significant increase was 
detected in Group 2 who used the fragrance we 
developed as an environmental scent and in 
Group 3 who used the specially designed skin 
care system. These findings demonstrate that 
daily use of certain cosmetics or exposure to an 
ambient fragrance effectively enhances the cir­
culation of DHEA. 
Under these conditions moisture content of the 
skin (skin conductance) was measured on the 
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forearm where no cosmetic treatment was 
applied during the experiment. Fig. 11 shows the 
changes in moisture content from the beginning 
of the experiment to the end. In Group 1, the 
moi sturer content was decreased after one 
month, suggesting that the skin became dried 
without treatment. However, there was no such 
decrease in Group 2 and Group 3. These fi ndings 
suggest that certain fragrances or skin care pro­
ducts potently protect the skin by enhancing the 
self-protective mechanisms. 
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Fig. 11 lncrease in moisture co11telll of the arm in response 10 specially desig11ed fragrance or skin care products. 11=30, 
*p<0.05, **p<0.01. 
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CONCLUSION 

Intensive studies ha ve provided evidence of the 
relati on of the skin to the body and mind , indica­
ting the effects of the NICE network. Skin care 
designed to activate the NICE network is a nove! 
approach. Not only the topica! application of 
cream or lotion but also the approaches to acti­
vating the internal system seem to be effective. 
Dermatologists in Yokohama City University 
demonstrated that the use of a fragrance impro­
ved the severity score of itchy atopic dermatitis 
(30). I hope that further information in this field 
is accumulateci by nice network of scientists 
from east and west, resulting in the evolution of 
superior cosmetics. 
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Summary 
Zanthoxylum bungeanum Maxim is a perennjal plant endemjc to the Sichuan province of China. 
Traditionally, it is employed as a culinary spice for its unique tingling-inducing properties , bound to 
the presence of a complex mixture of alkamides, and especially hydroxy-a-sanshool. Alkamides 
have a multi-receptor binding profile, being capable to interact with a host of ionotropic- (calcium-, 
potassium- and sodium type) and metabotropic- (peripheral cannabinoid receptors, CB2) receptors, 
and are responsible for both the chemestetic and the analgesie properties of the plant, known as the 
"toothache tree" for its use in fo lk dentistry. 
Apart from the dietary uses, the pericarps of the seeds of Z. bungeanum are the source of an oi ly 
extract used in dermatology and in cosmetic formulations to reduce itching and skin discomfort on 
sensitive and challenged skins. Preclinical and clinica! studies have been carried out to elucidate the 
molecular mechanism of activity of this extract and validate its clinica! use in the treatment of itching 
of various ori g in. Recently, the lipophilic extract of the pericarp of Z. bungeanum has also been repor­
ted to exert liftjng activity, showing visible and transient improvement of facial wrinkles. 

Riassunto 
Lo Zanthoxylum bungeanum Maxim é una pianta perenne endemica della provincia cinese del 
Sichuan ed il suo frutto privato dei semi (pericarpo), è utilizzato come spezia culinaria per la sua 
capacità di indurre, grazie ad una complessa miscela di alchilamidi, in particolare J'idrossi-a-san­
shoolo, una particolare sensazione di formicolio. Le alchi lamidi sono in grado di interagire sia con 
recettori ionotropici (di tipo calcio-, potassio- e sodio-) che metabotropici (recettori periferici dei can­
nabinoidi e CB2) e sono responsabili delle proprietà chemestetiche ed analgesiche della pianta , nota 
anche come "albero del mal di denti" per il suo utilizzo nell'odontoiatria tradizionale. Oltre agli usi 
alimentari, i pericarpi di Z. bungeanum sono la fonte di un estratto oleoso impiegato, in dermatolo-
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gia e in prodotti cosmetici, per ridurre la sensazione di prurito e di fastidio su pelli sensibili o dan­
neggiate. Sono stati condotti studi pre-clinici e clinici per indagare il meccanismo d'azione di questi 
estratti e validarne l'uso clinico nel trattamento del prurito di varia origine . Recentemente è stato 
dimostrato che l'estratto oleoso del pericarpo di Z. bungeanum espleta anche un'attività di lifting 
immediato, promuovendo un miglioramento visibile e transitorio delle rughe del viso. 
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INTRODUCTION 

The genus Zanthoxylum (Rutaceae family) 
encompasses at least 250 species (and as much 
synonyms) endemie to both the Old and the New 
World. 
The Chinese Flora (1 ) alone describes 41 diffe­
rent species and varieties of this genus. 
The botanica! subtleties of the genus 
Zanthoxylum are compounded by the broad use 
of the term Sichuan pepper, that refers to a spice 
obtained from the fruit husks (pericarps) of 
various Asian Zanthoxylum species, ali very 
similar in terms of colour, size, ex ternai surface, 
as well as sensory properties. 
Within these species, Z. bungeanum Maxim is 
the best documented in the Traditional Chinese 
Medicine, and the Chinese Pharmacopeia (2) 
reports a specific monograph. 
As a medicina! plant, it is employed to reduce 
the toothache, a use that has gained the plant the 
attribute of " toothache tree". 
Z. bungeanum Maxim is popular because of the 
traditional culinary use of the fruit husks, valued 
for theiJ aromatic odour and pungent effect, fol­
lowed next by a sort of numbness on the tongue 
and the ora! cavity, that is deftly exploited in the 
Chinese and Japanese cuisine to reduce the irri­
tant properties of some foods, and especially hot 
pepper (3). Despite its pleasant and delicated 
citrus note, Z. bungeanum is famous mainly for 
these chemestetic properties , variously defined 
(tingling, paralytic pungency, electricity-mimic) 
(4). Tingling is a tone totally absent in the 
Western cuisine, being rather typical of the Far­
East culinary tradition , and belongs to realm of 
chemestesis, namely the food-induced ora! 
somatosensation non mediated by taste- or smell 
receptors (4). 
Familiar chemestetic sensations are the ones 
induced by capsaicin from chilly pepper (heat) 
or menthol from pepperrnint (cold). Despite 

C. Artaria, G. Maramaldi, G. Appendino 

investigations spanning severa! decades, the 
molecular mechanism of tingling is still poorly 
known (4), and might actually be a composite 
sensation resulting from the stimulation of tacti­
le sensors and the inhibition of sensory nerves 
function (see infra). 
Tingling induced by the Sichuan pepper has 
been related to the presence of unsaturated alka­
mides, and especially to a pair of diastereomeric 
unsaturated amjdes (hydroxy a- and [3-sansho­
ols, la and lb , respectively) (4), for which a 
series of specific receptors have recently been 
identified and cloned. Thus , hydroxy a -sansho­
ols bind to and inhibit the two-pore potassium 
channels KCNK.3 , KCNK.9 and KCNKl 8, a 
class of pH- and generai anesthetics-sensitive 
ion channels. Hydroxysanshools, as well as 
other constituents from Sichuan pepper, can also 
interact with other chemesthetic TRP-receptors, 
and , therefore, it is not clear to what extent tin­
gling from Sichuan pepper can be traced solely 
to the interaction of sanshools with two-pore 
potassium channels alone (5). Sanshools have 
been recently shown to interact, at least partial­
ly, with TRPA I and TRPV l , and this implication 
suggests a possible hypotesis for the pungent 
sensation evoked by Sichuan pepper (6). On the 
other hand, the interaction with channels of the 
KCNK type might be involved in the regulation 
of thermal and physical stimuli in sensory termi­
naJs of cutaneous neurons (7) . 
The soothing sensation induced on the mucous 
oral membranes has provided a rationale to 
develop Z. bungeanwn as a botanica! ingredient 
to soothe sensitive skin. In this condition, the 
skin is over reactive to extemal stimuli and envi­
ronmental factors like temperature variations, 
UV exposure, and cosmetic detergents (8), and a 
large share of the population (ca. 60% of women 
and 40% of men) believes having a sensitive 
skin and looks for suitable topica! products to 
relief this condition (9). 
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FROM SICHUAN PEPPER TO 
THE COSMETIC INGREDIENT 

A lipophilic extract from Z. bungeanum Maxim 
was prepared frorn the fruit pericarps by extrac­
tion and fractionation with C02 in hypercritical 
conditions (10). The process requires the rnace­
ration of the fruits and subsequent extraction 
with C02 in continuous recycling for two hours 
at a temperature of 45°C and a pressure of 250 
bar. After C02 evaporation the oily fraction is 
dried under vacuum and standardized to contain 
4.4-6.4% of isobutylarnides, by dissolving it in 
about 80% oleyl alcohol. The final product*, 
hereafter referred to as Lipophilic C02 Extract, 
is absent of potentially harrnful solvent and has 
been Ecocert® validated. 

Translating ehnopharmacologi­
cal documentation into scientific 
evidence 

The traditional use of Z. bungeanum and preli­
minary studies dernonstrating an interaction of 
the Lipophilic C02 Extract at the neuro-rnusco­
lar junction served as a basis for a series of stu­
dies airned at defining the functional profile of 
the product and its use in cosrnetic and dermato­
logica! products . Thus, the Lipophilic C02 
Extract has been tested in vitro on the sciatic 
nerve-musculus extensor digitorium Iongus pre-
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Fig. J Hydroxy-a-sanshool and hydroxy-[3-sanshool. 

* Trade Nome: Zanthalene• 
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paration of rat to evaluate its effects on synaptic 
transmission (11). 
A Ringer solution with the addition of a deter­
gent was used to improve the solubility of the 
Lipophilic C02 Extract, and a strong, transient 
action on neuromuscular synaptic transmission 
(increased frequency of miniature potentials and 
occurrence of spontaneous plate potentials) was 
demonstrated. The activation step led to a quick 
depletion of neurotransmitters, and to a subse­
quent block of synaptic transmission in a tetro­
dotoxin (TTX) (lµM) sensitive fashion. This 
suggested the involvernent of voltage-dependent 
Na+ channels, since TTX is a specific probe for 
this end-point, blocking its pore and function, 
and is in accordance with the effects on sodium 
and potassiurn exchanges across the mernbranes 
of nerve cells reported for plant alkarnides (12). 
This, and the results obtained in the presence of 
d-tubocurarine, an antagonist of the nicotinic 
acetylcholine receptors, suggested a pre-synap­
tic activity for the Lipophilic C02 Extract, and 
the Jack of any direct effect on the muscle (13) . 
These observations are in substantial accordance 
with the results reported for therrnal and tactile 
sensitivity on hydroxy-a-sanshool (14), and 
show that alkamides from Z. bungeanum are 
essentially "excitability sensiti zers", lacking 
direct action on rnuscular activity but affecting 
sensory receptors as well as neural transmission 
activity. 

~~~ 
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CLINICAL TRIALS 

Numerous clinica! trials have been carried out to 
demonstrate the soothing and anti-itching pro­
perties of cosmetic and topica! formulations con­
taining the Lipophilic C02 Extract. Even if 
itching might be perceived as a minor problem, 
it might strongly affect socia! !ife especially in 
cases of pathologies of the geni tal area or strong 
allergies. 

Soothing effect by thermal 
cutaneous sensitivity03> 

A randomized, double blind study was carried on 
12 volunteers, who were trained to define a heat 
sensation after a therrnal stimulus, as "warm", 
"hot" and "painful" at a certain temperature. A 
device called Sensitherm®, with a thermal head 
giving regularly increasing temperature on the 
skin , was used throughout the experiment. An 
emulsion contianing 0.5% of the Lipophilic C02 

Extract was applied to the tested area, and a 
blank emulsion as contro!. Measurements were 
taken before the application and 30 minutes after 
the application of a thermal stimulus. An increa­
se in the sensitivity threshold was observed for 
10 out of 12 volunteers. ldentification of heat 
sensation increased by l .2±0.4°C, warm, as 
"sensoria! comfort", increased by l .3±0.6°C, hot 
as "sensoria I discomfort", increased by 
L0±0.4°C, whereas the threshold for the defini­
tion of the painful sensation did not vary. The 
observation that the Lipophilic C02 Extract 
affects thermal sensitivity in vivo is in apparent 
contrast with the in vitro observation that hydro­
xy-a-sanshooll increases thermal and tactile sen­
sitivity (14), and might be due either to a desen­
sitizing effect (after stimulation the receptor 
becomes incapable of functioning) or to a pre­
vailing anesthetic effect mediated by the effect 
of alkamides on sensory nerve function , and, in 
particular, sodium and potassium exchanges 

C. Artaria, G. Maramaldi, G. Appendino 

across the membranes of nerve cells (12). 
Remarkably, the pain perception threshold was 
not affected. Pain receptors or nociceptors are 
activated by potentially damaging stimuli, and 
are a heterogenous group of sensors, whose best 
characterized members are the thermo-TRP 
receptors (7) . Hydroxy-a-sanshool has been 
reported to increase thermal sensitivity in cultu­
red skin cells (6-8), and the paradoxical results 
observed on thermal sensitivity in volunteers are 
presumably the result of a combination of direct 
sensory stimulation and decreased transmission 
of neural information. 

Soothing effect prior to the 
app/ication of hair dyes 0 5-

16> 

A clinica! tria! was pe1formed on twenty fornaie 
volunteers with a specific sensitivi ty to hair 
dyes . Their scalp was evaluated by a professio­
nal hairdresser prior to the application of the 
soothing lotion (half of the scalp with a the 
Lipophilic C02 Extract containing lotion at 
O .5% and half of the scalp with the blank loti on), 
Twenty to thirty minutes after the application of 
the lotion, the hair dye was applied. After dye 
removal , the hairdresser evaluated the scalp con­
ditions on parameters such as dandruff, irrita­
tion, redness, etc ., and the volunteers filled in a 
form describing their scalp discomfort during 
the hair. Remarkably, 85% of the volunteers 
chose the the Lipophilic C02 Extract - contai­
ning lotion when asked to assign a product pre­
ference (p<0.0001 ), 
After hair dyeing, ali volunteers felt discomfort 
in the blank treated part, whereas 70% felt no 
discomfort in the Lipophilic C02 Extract treated 
part and 30% felt " less discomfort" in the 
Lipophilic C02 Extract treated part (p=0.031). 
The soothing effect appeared earlier with the 
Lipophilic C02 Extract in 80% of the volunteers, 
with the placebo lotion in 5% of them, while in 
15% of the cases no difference was perceived 
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(p=0.006). No variation in the scalp or hair con­
ditions was noticed by the hairdresser. Taken 
together, these observations show that the 
Lipophilic C02 Extract could significantly redu­
ce scalp discomfort in the majority of volunteers, 
qualifying it as a soothing active ingredient for 
hair care cosmetic products, like dyes, lotions, or 
anti-dandruff shampoos. 

Anti-ifching effect after mosquito 
bites 01) 

A spray solution containing the Lipophilic C02 

Extract at 0.5% was clinically tested to evaluate 
its tolerability and its soothing and anti-itching 
efficacy after mosquito bites. 
The study involved 40 volunteers who got at 
least three mosquito (Aedes aegypti) bites on 
each arm. Immediately after the bites, half ofthe 
patients treated the bites on their right arm , the 
other half treated their left arm, with the second 
arm function ing as contro!. 
The volunteers were required to record the inten­
sity of itching from I (very strong itching) to 5 
(no itching) and/or pain at 15 , 30, 60 minutes 
and 2, 4 and 24 hours after biting. 
Twenty seven out of 40 volunteers (67.5%) 
reported a positive effect compared to the non 
treated contro! arm, whereas no difference was 
detected by 13 volunteers, showing that the 
Lipophilic C02 Extract could improve the "no 
itching" and the "weak itching" scores, in parti­
cular at short and medium term. 

Anti-itching effect on atrophic 
vaginitis oa) 

Infections of the feminine genital apparatus like 
vaginitis and vaginosis are some of the most 
common gynaecological problems, and, in the 
majority of cases, are due to bacterial or funga! 
infections. 
The main symptoms are burning, itching and 
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mucosae inflammation. At least for Candida 
infections, these socially invalidating and 
discomforting symptoms might be related to the 
funga! metabolization of the endogenous canna­
binoid anandamide, with an overall shift from 
the "soothing" activation of cannabinoid recep­
tor to "buming" activation of TRPV I , the cap­
saicin receptor ( 19). In these conditions, the con­
tro) of the bacterial infection and inflammation 
should be associated to a reduction of itching, so 
as to improve the compl iance of the anti-infecti­
ve therapy. The soothing effect of thc Lipophilic 
C02 Extract in atrophic vaginitis was investiga­
ted in a clinica] study on 15 female patients dia­
gnosed with atrophic vaginitis. 
Both objective and subjective symptoms were 
used as the end-point, and the severity of obser­
ved and reported symptoms (itching, burning 
and dryness in the atrophic vaginitis) was asses­
sed according to the Scott-Huskisson rating 
scale. 
Two multicomponent topica! products (a vagina! 
cream which was associated to an intimate cle­
anser) containing the Lipophilic C02 Extract 
along with other active (anti- inflammatory 
and/or an tibacterial) ingredients were used. 
Apart from the Lipophilic C02 Extract, the pro­
ducts tested contained standardized extracts 
from Glycyrrhiza glabra, Matricaria chamomil­
la, Curcuma longa, and Malaleuca alternifolia 
(Zantogin~ Cream and the Zantogin~ Detergente 
from Humana Pharma, Milan , Italy), and were 
applied twice daily (cream, morning and eve­
ning) and used twice daily (detergent) for 10 
days. 
Controls were taken before the beginning of the 
treatment, at the end of the ten days' treatment as 
well as 7 days from the termination of the treat­
ment. 
At the end of the treatment, symptoms as itching 
and burning disappeared in 100% (p<O .O 1) of the 
patients , whereas the " dryness" parameter 
decreased by 85% (p<0.05) as reported in Table I. 



These subjective reports were confirmed by the 
investigators' objective observation, who found 
a generai improvement in the mucosae condi­
tions compared to the hyperhaemic and hyper­
trophic state at the beginning of the tria!. 
Clearly, the multicomponent topica! products 
had effectively counteracted the irritant sym­
ptoms typical of the disease, exerting an impor­
tant anti-itching activity that can be reasonably 
ascribed to the Lipophilic C02 Extract, since 
none of the other ingredients have been reported 
to direct affect this end-point. Although the num­
ber of patients was small, and the study was 
limited to a short period of time (10 days), its 
results were highly stastistically significant. 

Anti-ifching and soothing effect in 
fhe treatment of psoriasis <20> 

Psoriasis is a form of relapsing, non-infective, 
chronic, autoimmune dermatitis widespread in 
ali human races but more common in Caucasians 
and most frequent in puberty and menopause. 
The main dermatologica! symptoms are papules 
and erythematous plaques covered with scales. 
Although itching is not always present, in some 
cases it is so evident that it may evolve to more 
severe forms of dermatologica! disorders due to 
the patient's attempt to relieve it. 
From a histological standpoint, psoriasis lesions 
are hyper-proliferative areas with an epidermis 
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turnover that might be 5 to I O times fas ter than 
normai skin . 
In consideration ofthe significant pro-inflamma­
tory and pro-immune role played by some 
mediators in the pathogenesis of psoriasis, a 
multicomponent topica( preparation has been 
developed and clinically tested. The active 
ingredients of this preparation (Psoribiox® 
(Montefarmaco OTC, Bollate, ltaly) were 18-~­

glycyhrretinic acid phytosome®, boswellic acids, 
the Lipophilic C02 Extract, a peptidic-proteic 
zebrafish egg derivative, and 7-dehydrocholeste­
rol (pro-Vitamin D). 
The study was a three-arm study, with twenty 
patients in each study arm. The patients were 
treated, respectively with: a) a formulation endo­
wed with antiproliferative activity (calcipotriol) , 
b) a combination of this formulation and a topi­
ca! product containing a zebrafish eggs extract 
and 7-dehydrocholesterol, and c) a combination 
of the calcipotriol formulation and containing 
18-~-glycyrrhetic acid Phytosome® (1.0%), 
boswell ic acids (1.5%) and the Lipophilic C02 

Extract (1 %), as well as the peptidicproteic deri­
vative of zebrafish eggs (0.2%) and 7-dehydro­
cholesterol (0.005%) also used in Group B. 
The study, an open single blind trial, involved a 
protocol with the applications of the prepara­
tions twice daily (morning and evening) for one 
month. 

TABLEI 

SYMPTOM T=O T=lO T =17 

Itching 6.2±2 .2 O* O* 

Burning 7.J ±2.J O* O* 

Dryness 8 .8±1.9 1.6±0.2** 1.4±0.2** 

Symptoms pe1formance (visual analogue scale according to Scott and Huskisson (score 0-10)) on subjects 
(n = 15) with a diagnosis of atrophic vaginitis be/ore starting the treatment (T=O), after 10 days of applica-
tions (T=lO) and at day 17th (T=l7), 7 days after the last application of the formulations * p < 0.01 . ** p 
< 0.05. 
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The response to the different topica! treatments 
was assessed using the visual analogue scale 
according to Scott&Huskisson's model (clinica! 
scores from O to 10 depending on the intensity). 
This scale evaluates itching , erythema and 
desquamation. 
The parameter of patch extension was objective­
ly assessed through the instrumental measure­
ment of the average of the two (longer and shor­
ter) diameters of a sample consisting of at least 5 
patches selected at t=O. At the end of the treat­
ment, the multicomponent preparation contai­
ning the Lipophil ic C02 Extract (group C) had 

reduced itching by 74%, erythema by 73.3 %, 
desquamation by 64.7% and patch extension by 
30% (Table Il). 
The three treatments reduced symptoms and 
improved each of the considered parameters. 
While calcipotriol played a major role in the 
observed improvement, the adjuvant therapy of 
group e further improved the clinica] outcome, 
reducing itching, erythema and desquamation 
and slowing down the patch progress. The addi­
tional treatment also played a criticai role in 
improving, in group C, the overall tolerability of 
the calcipotriol treatment. 

TABLE II 

PARAMETER GROUP 
A B e 

Itch ing 2.7±0.4* 2.4±0.4* 2.0±0.2** 

Erythema 3.0±0.5* 3.0±0.6* 2.0±0.2** 

Desquamati on 3.3±0.6* 3.2±0.5* 2.3±0.4* 

Patch Extension 3.7±1.3 3.5±1.0 3.5±1.2 

Efficacy (number of patients) Excellent (6) Excellent (6) Excellent (14) 

Good (10) Good (10) Good (6) 

Poor (3) Poor (4) Poor (O) 

Tolerability (number of patients) Excellent (0) Excellent (0) Excellent ( 14) 

Good (19) Good (20) Good (6) 

Poor (0) Poor (0) Poor (0) 

Ejfects of 15-day treatment (t=l 5) on symptoms according to Scott & Huskisson, patch extension (cm± SD), 
assessment of treatment efficacy, tolerability and side effects in patients affected by slight/moderate 
psoriasis. 
*p<0.05 VS t=O; **p<0.01 vs t=O 
Treatment: A: calcipotriol; B: calcipotriol andformulation with zebrafish and 7-dehydrocholesterol; 
C: calcipotriol and multicomponent formulation containing the Lipophilic C02 Extract 
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Lifting effecf <21> 

the Lipophilic C02 Extract has been extensively 
investigated as a skin-soothing and anti-itching 
agent (13, 16-1 8, 20), but due to its activi ty on 
voltage dependent Na• channels, it could, in 
princ iple, also exert lifting activity on the perio­

cular area . A specific s tudy evaluated the short 
and long term anti-wrinkle efficacy and the abi­
lity of improving skin elasticity of two different 
creams conta ining the Lipophi lic C02 Extract 
creams (1 % and 2%) in comparison to the same 
emulsion containing a reference product (spilan­
tho l, 2) having similar sensory properties .The 
investigated formulations had the fol lowing 
composi tion: Cream A: 2% reference product; 
Cream B: 2% of the Lipophilic C02 Extract; 
Cream C: I % of the Lipophilic C02 Extract. 
Each cream was tested on 14 fornaie volunteers 
who applied two of the three produc ts (one on 
each ha lf face) for 4 weeks. Instrumental evalua­
tions of skin roughness by objective measure­
ment ofRa (mean roughness) and Rz (maximum 
roughness value), were performed at the begin­
ning of the test, after 2 weeks of use and at the 
end of the test. In order to check the short term 
efficacy (l ifting effect), a double check at 30 
minutes after single application both at the basai 
time and at the final contro! has been performed . 
T he volunteers were also required to report thei r 
evaluation of the products by fi lling a detailed 
questionnaire on the efficacy and tolerability of 
the formulations. The Ra values (medium rou­
ghness parameter) of subjects applying the l % 
Lipophil ic C02 Extract cream decreased 30 
minutes after the first application from 16.07 (± 

4.24) to 13.45 (± 3.09), and a simi lar decrease 
(from 16.47 (± 4.34) to 15 .26 (± 4.7)) was mea­
sured also between the last application and the 
last measurement. 

Formulation A and Formulation B did not have 
any significant effect on the measured parame­
ters. 
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The Rz paramete r showed a decreasing trend 
from 74.74 to 68 .33 (± 14.81), a lthough the 
result was not s tatistically significant , in the 
group apply ing the 1 % Lipophilic C0 2 Extract , 
whilst Formulation A and B did not influence the 
measured parameter. With products having mar­
ked sensory properties, subjective self-evalua­
tions can be biased by emotional feeling , but it is 
interesting to remark that , while Formulation A 
was rated as very-to fairly active for an imme­
diate lifting effect by very-to-fairly 85.7% of the 
volunteers, and Formulation B by 78.6% of 
them , 100% of the volunteers rated in th is way 
the I % C0 2 Zanthoxylum bungeanum extract. 
These data are the first demonstration of a lifting 
activity for hydroxylated alkamides. Altho ugh 
not quite as potent or long-acting as Botulinum 
toxin, C02 Zanthoxylum bungeanum extract 
fu lly qualifies as a functiona l cosmetic ingre­
dient for the temporary improvement of skin 
wrinkles (23). 

CONCLUSIONS 

The fru its husks of Z. bungeanum (Sichuan pep­
per) are an important ingredient of the Eastem 
cuisine. Their unique sensory properties and 
the ir use as an anti-itching and lenitive ingre­
dient have stim ulated the development of an 
alkamide-rich lipophilic extract from this spice 
C0 2 Zanthoxylum bungeanum extract as a skin­
soothing agent (13, 16-18, 20). 
The soothing and anti-itching activity of the 
Lipophilic C0 2 Extract has been demonstrated 
in controlled trials , that showed its efficacy as a 
natural active ingredient for the management of 
skin discomfort of various origins (itching from 
mosquito bites, itching due to inflammation or 
psoriasis, temperature induced skin d iscomfort , 
etc.) . The thermal sensation (warming, cooling 
or a combination of both) observed with the 
Lipoph ilic C0 2 Extract could be due to activa­
tion of specific thermoTRPs (TRPV 1 and 
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TRPAI , respectively), and although Sanshools 
show only marginai vaniloid activity (6), other 
constituents of the extract might internet more 
potently with these end-point or with other ther­
mo-TRPs. 
The rationale for investigating the relaxant acti­
vity of a shanshool-rich lipophilic extract C02 

Zanthoxylum bungeanwn extract on skin super­
fici al muscles was its inhibitory activity against 
synaptic transmission ( 11 ) , a type of acti vity 
typical of the anti-wrinkle agent Botulinum 
toxin (Botoxe). 
Regarding the possible molecular bases for the 
lift ing activity, sanshool could relax subcutane­
ous muscles wi th an essentially ionotropic 
mechanism, related to interaction with sodium 
channels (tetrodotoxin-l ike activity) , GABA-A 
receptors (benzodiazepines- like activity) , or 
two-pore potassium channel s (generai aneste­
tics-like activity) (6), and studies are underway 
to elucidate the relative contribution , if any, of 
these mechanisms to the observed activity. 
Even though the molecular mechanism(s) of the 
culinary and medicina] uses of Sichuan pepper 
and of the clinica] activities of its lipophilic 
extracts are unclear or even paradoxical in the 
light of the action on sensory receptors of hydro­
xy-a-sanshool , the Lipophilic C02 Extract 
represents, nevertheless, a clinically-validated 
ingredient for the management of skin itching 
and for the temporary improvement of skin 
wrinkles . 
Improvements in these two conditions can easi­
ly be assessed by users, and this has undoubtedly 
contributed to the success of the Lipophilic C02 

Extract as a "spice" for the skin. 
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Summary 
Embelia ribes one of the lndian traditional medicina] plant, has been used as a cosmetic agent to cure 
skin disorders for centuries. E.ribes is used especially for dyeing hairs , good pimple remover, trea­
ting acne, treating carbuncle infections , treating viti ligo and leucoderma. E. ribes berries contain a 
quinone derivative embelin (2,5-dihydroxy -3-undecyl,l ,4- benzoquinone), has a wide spectrum of 
biologica! activities, such as antioxidant, antitumor, anti-inflammatory and analgesie, antihelmintic, 
antife1tility and antimicrobial. Quinone derivatives and the analogs; Ubiquinone (Coenzyme Q 10), 

ldebenone, Arbutin and Hydroquinone are well-known for cosmetic applications. In the present 
study, embelin from E.ribes berries of Indian origin was extracted and characterized by UV and Ff­
IR analyses. 
Hemolytic, tyrosinase and DOPA auto-oxidation assays were also carried out. About 1.9± 0.1 gram 

of pure embelin was obtained from 100 gram of powdered berries (E.ribes) . The characteristics stu­
dies reveal the properties are on par with the standard embelin received from Sigma (USA) . The half­
maximal effective concentration (ED50) of embelin to cause hemolysis was fou nd as 109± O.I µg/ml. 
The tyrosinase inhibitory activity of embelin was nit and the DOPA auto-oxidation activity was 
observed up to 350 µg /ml concentration. Thus the embelin finds, potentially application in cosmetic 
industries. 

Riassunto 
L' Embelia ribes, una delle piante usate nella medicina tradizionale indiana, è stata utilizzata per seco­
li come agente cosmetico per curare alcune forme patologiche . 
E. ribes è usata soprattutto per colorare i capelli, per eliminare le piccole pustole acneiche e per trat­
tare la viti ligine e le leucodermie. 
E. ribes contiene un derivato chinonico (2,5-di idrossi-3-undecil, I, 4-benzochinone) che possiede un 
ampio spettro di attività biologiche 
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agendo come antiossidante, antitumorale, antiinfiammatorio, analgesico, antielmintico, antifertilità e 
antimicrobico. 
Alcuni derivati chinonici quali l'ubichinone (coenzima Q10) l'idebenone, I 'arbutina e l ' idrochinone 
sono ben conosciuti per il loro uso cosmetico. 
Con il presente studio è stata estratta l'embelina dalla E. ribes caratterizzandola attraverso l'uso 
dell 'UV, Ff e IR. Ne è stata anche valutata l'attività emolitica e l'attività sulla tirosinasi e sulla cate­
na DOPA. 
Da 100 gr. di E. ribes in polvere è stato ottenuto circa 1.9 ± 0.1 gr. di embelina pura, che ha ri velato 
di possedere le stesse caratteristiche dell 'analogo prodotto ricevuto dalla SIGMA (USA). 
La concentrazione massima di embelina che provoca emolisi al 50% 8ED50) è di 109 ± 0.1 µg ./ml. 
L'attività inibitoria nei confronti della tirosinasi è risultata nulla, mentre l'attività autossidante nei 
confronti della DOPA è stata riscontrata pari a 350 µg/ml. 
Per tali caratteristiche, I' embelina può trovare potenziali applicazioni d ' uso nel comparto cosmetico. 
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INTRODUCTION 

Beauty, the quality that gives pleasure to the sen­
ses, is perhaps the desire of every human being 
on earth especially in Asian . Some are born 
beautiful and some are in fact made beautiful. 
Aesthetic appearance has always been a matter 
of main importance. The word 'beauty' is not 
only related to women gender, as is often 
thought , but men also intend to use cosmetic 
products as dai ly basics. The knowledge of her­
bal cosmetics is boorning now-a-days by both 
verbal transmitted folk information and newer 
information generated by modem scientific stu­
dies. Herbal products like extracts, oils and pow­
ders have been used in cosmetics as either active 
moieties or as excipients (as individually or in 
combination) . Herbal extracts are primaril y 
added as cosmetic ingredients due to severa! 
value added properties such as antioxidant , anti­
inflammatory, anti-aging and anti-tyrosinase etc. 
Kole et al. (14) reported some lndian medicina! 
plants , which have been used in cosmetic prepa­
rations. And he added that Embelia ribes one 
among the plant has been used as a cosmetic 
agent to cure skin disorders for centuries . 
Samatha and Vasudevan (30) reported that 
aqueous extract of E.ribes on acid hydrolysis 
yield a colored product, which is used for dyeing 
cotton, nylon , silk and wool. And added E.ribes 
can be used as substitute for the synthetic red 
colors. 
Samatha and Vasudevan (3 1) also reported 
embelic ac id isolated from E.ribes for dyeing 
hair. However retention of the color is inferior to 
Pterocarpus santalinus extract studied. The uses 
of E.ribes have been mentioned in Ayurvedic 
texts. Susrut recommended E.ribes rasayana for 
longevity (anti-aging), while Vagbhata recom­
mended E.ribes in treating leprosy, as an anthel­
mintic in ringworm and bulbous eruptions (33). 
E.ribes is one of active ingredient of TARIKA 
herbal pimple remover, product of Ayurlabs 

India, they conducted a clinica! tria! studies for 
the same and observed as good herbal pimple 
remover in ali cases of acne patients (20). 
Paranjpe and Kulkarni (21) reported one of 
Ayurvedic formulation namely; Sunder Vati sho­
wed a significant improvement in inflammatory 
and non-inflammatory lesions compared with 
baseline or placebo in Indian patients with Acne 
vulgaris. Anand Kumar and Sachidanand (2) 
conducted a clinica! tria! studies with new poly­
herbal formu lations CLARINA cream and 
PURIM tablets. E.ribes is one of ingredients of 
CLARINA cream and thus reported that CLARl­
NA cream along with PURIM tablets was useful 
in treating patients with various degrees of acne. 
Saikia et al. (28) reported E.ribes along with 
Emblica officinalis, Piper longum and 
Terminalia be/erica al i the four herbs are mixed 
equally and the crushed form d issolved in honey 
and applied for treating carbuncle infections. 
"PIGMENTO", an ayurvedic tablet marketed by 
Herbal Ayurvedic Remedies (www.herbal ayur­
vedic remedies.com) also contains E. ribes as 
one of ingredients, which is used for treating 
vit iligo and leucoderma. 
The Government of India recently has set up a 
National Medicina! Plants Board (under the 
Ministry of Indian System of Medicine and 
Homeopathy) for over ali development of medi­
cina! plants and its knowledge. The Board has 
identified 32 prioritized med icina! plants, 
E.ribes is one of plant which has gained nat ional 
importance owing to its therapeutically and 
commerciai need especially of E.ribes berries 
(29) . E.ribes is also one among the top 20 ayur­
vedic drugs of India as reported by Patwardhan 
et al. (23). 
E. ribes berries contain a quinone derivat ive 
embelin , an alkaloid christembine, a volatile oi l 
and vilangin. (26). Among them, embelin is con­
sidered one of the major bioactive constituents 
and marker compounds in E. ribes berries (4; 5; 
9). Embelin (2, 5-d ihydroxy -3-undecyl, 1, 4-
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benzoquinone) has a wide spectrum of bio logi­
ca! activities, including antioxidant (13), antitu­
mor (1 O) , anti-inflammatory & analgesie (8) , 
antihelmintic, antifertility ( 15) and antimicrobial 
(9) . 

In the present study, we have extracted embelin 
from E.ribes (lndian origin) and examined the 
hemolytic potential of embelin (2 , 5-dihydroxy-
3-undecyl-2, 5-cyclohexad iene- l , 4-benzoqui­
none) in human erythrocytes. And also investi ­
gated the mushroom tyros inase activity and 
DOPA autooxidation potentiaJ of embeli n. 

MATERIALS ANO METHODS 

Plani materiai 

E.ribes beITies were obtained from M/s Abirami 
Botanica! Corporation , (Tuticorin , TamilNadu , 
India) and it was authenticated by Dr. Anandan, 
Research Officer, Anna Hospital, Chennai. 

Extraction of the Embelin 

Extraction of embelin was caITied out according 
to Indian herbal pharmacopoeia (3). 100 g of the 
powdered berries of E.ribes was extracted wi th 
n-hexane using a soxhlet extractor for 6 hrs. The 
extract was then evaporated on rotator vapor and 
recrystalized using ethanol and chloroform and 
characterized using UV Visible and Ff-IR analy­
ses according to the standard methods. 
UV-Visible spectrum was recorded using UV-
2450 , Shimadzu (Japan) in the wavelength range 
between 190-800 nm. Ff-IR spectraJ measure­
ments was made using Spectrum one (Perkin­
Elmer Co., USA model). 

Hemolyfic activity 

The hemolytic activity of plant materials or its 
preparation was determined using suspension of 
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erythrocytes cells (RBC), mixed with egual 
volumes of a serial dilution of the plant materiai 
according to WHO guidelines (34). 
Blood sample was aseptically coll ected in 
hepaimized sterile tube from healthy volunteer, 
after getting their consent for experiment. Blood 
samples were centrifuged at l O ,000 rpm for 20 
minutes at 4°C, to remove the celi debris . 
Resultant pellet was washed (3-4 ti mes) repeate­
dly with phosphate buffer saline (PBS) pH 7.4 to 
obtain erythrocytes cells (RBC). This resultant 
erythrocyte cells (RBC) was suspended in pho­
sphate buffer saline containing test solution at 
concentration of 20-125 µg /ml and was incuba­
ted at room temperature for 1 O minutes in the 
dark. At end of incubation, tu bes were centrifu­
ged at 6000 rpm for 20 minutes at 4°C, in order 
to separate the intact celi and debris . 
The amount of released hemoglobin (Hb) in the 
supematant was measured spectrophotometrical­
ly at 540 nm. The half-maximal effective con­
centration (ED50) of hemolysis was then calcula­
ted from the resulting dose response curve. 

Tyrosinase activity 

Tyrosinase act1 v1ty was determined by 
Dopachrome method using L-tyrosine and 
mushroom tyrosinase as substrate and enzyme 
source respecti vely as reported earlier by 
Radhakrishnan et al. (25) . In brief reaction mix­
ture of contro! tube constitutes 235 µl of 3 mM 
L-tyrosine, 285 µI of 50 mM phosphate buffer 
(pH 6.8) and 180 µI of mushroom tyrosinase. In 
the case of experimental samples, buffer and test 
solution was adjusted accordingly. The assay 
mixture was incubated at 37°C, IO minutes prior 
to enzyme addition and 20 minutes after enzyme 
addition. The pink color formed (Dopachrome) 
was measured spectrophotometrically at 475 nm. 
Kojic acid was used as reference. 
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DOPA aufo-oxidafion assay 

DOPA auto-oxidation was determined by 
Dopachrome method using L-DOPA and 
Riboflavin as substrate and source of producing 
oxygen radical respectively as reported earlier 
by Radhakrishnan et al. (25). In brief reaction 
mixture of control tube constitutes 250 ~ti of 4 
rnM DOPA, 200 µI of 26 µM Riboflavin and 550 
µ I of 50 rnM phosphate buffer (pH 7 .5). In the 
case of experimental samples, buffer and test 
solution was adjusted accordingly. The assay 
mixture was irradiated under fluorescent lamp 
for 15 minutes. The pink color formed 
(Dopachrome) was measured spectrophotome­
trically at 475 nm. Kojic acid was used as refe­
rence. 

RESULTS 

About I .9± O. I gram yield of pure embelin (figu­
re. I) was obtained from 100 gram of powdered 
berries (E . ribes). In the UV spectrum , embelin 
exhibited À.max at 289 nm as shown in the figu­
re.2; simi larly IR spectrum exhibited various 
characteri stics functional groups as shown in the 
table. l . Other instrumental analyses, viz., NMR, 
DSC, TGA and XRD , were carried out and the 
obtained results are compared with the standard 
embelin obtained from Sigma , USA (results are 
not shown) and found the characteristic features 

are on par with the standard embelin.The half­
maximal effective concentration (ED50) of 
embelin to cause hemolytic was found as 109± 
O.l mg/ml. Embelin does not have any action on 
reducing or inhibiting the Mushroom tyrosinase 
activity even at l 25µg /ml, whereas the kojic 
acid (reference compound) showed half-maxi­
mal inhibitory concentrati on (IC50) as l.9± O. I 
µg /ml. Similarly the chosen test compound does 
not have any action on reducing or inhibiting the 
DOPA auto-oxidation reaction even at 350 µg 
/ml, whereas reference compound (kojic acid) 
showed half-maximal inhibitory concentration 
(IC50) as 197± 0.2 µg /ml. 

DISCUSSION 

In the present study extraction of embelin from 
100 gm of E.ribes using hexane provided 1.9± 
O. I gram of pure embelin , while Chitra et al. (9) 
reported 0.3 g y ie ld of embelin . However, 
Chauhan et al. (5) and Madhavan et al. (18) 
reported 4.8 g and 3.8 g yield of embelin respec­
ti vely. Followed by extraction the characteriza­
tion studied of embelin revealed identica! UV 
spectra peak similar to the results of Madhavan 
et al ( 18), Shelar et al. (32) and Babu Ganesan et 
al. (4). With regard to Ff-IR analysis of embelin, 
the results are similar to the observation made by 
Madhavan et al. ( I 8), Kumara Swamy et al. (16), 
Pathan & Bhandari (22) and Cherutoi et al. (6). 

TABLE I 
FT-IR analysis of embelin extracted from E.ribes. 

S.No Wave number( cm·') Assignment 

01 3309 Hydroxyl group 

02 2923 Alkane group 

03 2854 Methylene group 

04 161 2 Carbonyl group 

05 1326 Aromatic C-0 streching 

06 771 Benzene group 
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With reference to toxicity of embelin, Chen & 
Chen (7) reported that overdose of embelin can 
lead to renai toxicity. Pichaya and Warinthorn 
(24) reported embelin, showed high cytotoxicity 
against brine shrimp at LC50 1.72 µg /ml , while 
Alluvri et al. (1) reported E.ribes berries, sho­
wed lethality against brine shrimp at LC50 463 
µg /ml after 24 hrs exposure. Haq (12) reported 
E.ribes causes visual defects leading to optic 
atrophy. The eye irritation and primary skin irri­
tation studies of embelic acid conducted by 
Samatha & Vasudevan (31) revealed that embe­
lic acid is non-irritant. In addition, no reports are 
available on the hemolytic activity of embelin. 
In the present study ED50 of embelin to cause 
hemolysis was found as 109± 0.1 mg/ml. 
However, Kuznetsova et al. (17) reported hemo­
lytic activi ty for 2 , 3-dimethoxy-5-methyl-6-
polyprenyl- l , 4-benzoquinone (Ubiquinone Q9) 
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'f o 

~ 
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with concentration range of 30-50 µg /ml in 
mouse erythrocytes . 

o 

OH 
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o 
Fig. I Represents the chemicaL structure of embelin (2, 5-

dihydroxy -3-undecyl, I , 4- benzoquinone). 
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Fig. 2 Represents the UV-Visible spectrum of embeiin extractedfro111 E.ribes. 
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Zinkham and Oski (35) reported henna 
(Lawsonia alba) a cosmetic agent as potential 
cause of oxidative hemolytic and neonata! 
hyperbilirubinemia. While Raupp et al. (27) also 
reported henna (L.alba) causes !ife threatening 
hemolytic particularly in individuals with a 
genetic deficiency in erythrocytic glucose-6-
phosphate dehydrogenase activity. McMillan et 
al. (19) observed no hemolytic activity for law­
sone (2-hydroxy-l, 4-naphthoquinone) an active 
ingredient of henna (L.alba) and also for THN 
(1, 2, 4-Trihydroxynaphthalene) even at high 
concentration (>3 mM). Ediriweera e t al. (11) 
reported E.ribes as one of the ingredient of 
Kaishor guggulu ayurvedic preparation used for 
treating shvitra (Vitiligo) , similarly results of 
present study emphasize, embel in does not inhi­
bit the tyrosinase activity and DOPA auto-oxida­
tion activity and suggests its potential use as a 
cosmetic agent. 

CONCLUSION 

Thus the embelin finds, potentially application 
in pharmaceutical and cosmetic industries. 
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