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Summary 
Adeguate methods for skin diagnosis are necessary to determine the characteristics state of the skin 
of cosmetic users in order to properly formu late cosmetics products, and could provide a useful tool 
for supporting cosmetics efficacy claims. In the present work sensory methods of clinica! evaluation 
and selfevaluation were developed for the diagnosis of the state of the fac ial skin o f fifty nine volun
teers. A Cosmetologist observed the facia l skin of the volunteers and scored six attributes us ing a 
structured 9-point quality scale. Besides, volun teers were asked to evaluate the state of their facial 
skin by scoring the same attributes than the Cosmetologist , using the same quali ty scale. Both clini
ca! evaluation and selfevaluation methods provided a simple an efficient tool to characterize the state 
of the volunteers' skin. Clinica! evaluation provided information regarding the objecti ve state of the 
skin, whereas selfevaluation provided a measure of the perception that each volunteer has of her 
skin. Cluster analys is allowed the identification of groups of volunteers with similar state of their 
skin, according to clinica! evaluation and selfevaluation. Considering clinica! evaluation data, two 
groups of volunteers were identified , which d iffered in the type and frequency of the skin care treat
ment they used. Volunteers that frequently used antiaging and moisturizing products showed higher 
clinica! evaluation scores, showing the positive effect of cosmetic treatments on the state of the skin. 
Regarding selfevaluation, three clusters were identified , that mainly differed in their age. Older 
volunteers tended to be stricter with themselves and gave lower scores to the state of their skin than 
younger volunteers, probably due to different expectations. Although clinica! evaluation and selfe
valuation data were not correlateci , they provided complementary inforrnation . 

Riassunto 
Per realizzare adeguati metodi di controllo uti li per la verifica di efficacia delle formu lazioni cosme
tiche, è necessario determinare in modo inequivocabile le relative caratteristiche cutanee prima di 
iniziare una adeguata sperimentazione . 
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Con il presente studio sono stati sviluppati specifici metodi clinici di valutazione sensoriale che, uniti 
ad un 'autovalutazione, sono stati valutati nella loro efficacia su un pane) di 59 volontari. 
È stato così osservato li viso dei volontari attribuendo allo stato della pelle sei specifici valori attra
verso una scala-valutativa suddivisa in 9 punti. Utilizzando la stessa scala i volontari attribuivano i 
valori da loro percepiti. 
Con l ' unione di questi due metodi si ottiene un 'efficace metodologia per valutare in modo semplice 
lo stato cutaneo dei soggetti che si sottopongono volontariamente ad una sperimentazione di control
lo. La valutazione clinica informa in maniera obiettiva sullo stato della pelle, mentre con l'autova
lutazione si ottiene la percezione che il soggetto riceve dall 'utilizzo dello stesso prodotto cosmetico. 
Sono stati così selezionati clinicamente due gruppi di volontari che, pur presentando analoghe carat
teristiche cutanee , d ifferivano tra loro per la frequenza d ' uso ed il tipo di prodotti cosmetici utilizza
ti. I volontari che utilizzavano frequentemente sia prodotti cosmetici idratanti che prodotti anti-età, 
hanno presentato valori positivi cutanei più alti , dimostrando l'efficacia esplicata da tali prodotti. 
Per quanto riguarda l'autovalutazione i soggetti più anziani davano valori più bassi rispetto ai risul
tati ottenuti in confronto ai soggetti più giovani , dovuti probabilmente alle diverse aspettative. 
Anche se le valutazioni cliniche non si sono correlate con l'autovalutazione, i dati ottenuti contribui
scono comunque a completare le informazioni sullo stato reale della cute e sull 'efficacia nell'uso dei 
prodotti cosmetici. 
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INTRODUCTION 

An adequate diagnosis of the state of the skin of 
cosmetic consumers is necessary to determine 
the characteristics of their skin in order to pro
perly formulate cosmetics products. Moreover, 
active ingredients in cosmetic products have 
been popolar for more than a decade and new 
acti ves are continuously being identified , stu
died and promoted (17). The activity of these 
ingredients is usually claimed in cosmetic pro
ducts in order to promote them (9, 17). In this 
context, skin diagnosis is a useful tool for sup
porting cosmetics efficacy claims. 
Far the evaluation of the state of the skin, both 
instrumental and sensory methods, cou ld be 
used. Severa! attributes that define the state of 
the skin can be perceived using the senses, par
ticularly the senses of sight and touch. Some of 
these attributes are lightness, presence and depth 
of wrinkles, smoothness, hydration and elasti
city. 
Clinica! evaluation is a sensory method for skin 
state evaluation, performed by experts 
(Dermatologists or Cosmetologists), who objec
tively evaluate the state of a patient's skin by 
using their senses and adequate methodologies. 
Severa! authors have used clinica! evaluation to 
characterize the state of the skin. A complicate 
method for facial skin characterization was pro
posed by Noie et al. (14), whereas other authors 
(2, 5) applied clinica! evaluation using 11 point 
structured scales and other methods to analyze 
the efficacy of cosmetic treatments. 
Cosmetic consumers also perceive the state of 
their skin, and therefore they could evaluate it. 
Selfeval uation consists in a subjective method to 
evaluate the state of the skin. This method is 
based on the perception that each consumer has 
of her own skin , and therefore could provide 
important information for cosmetic develop
ment and the evaluation of cosmetic treatments. 

M. E. Parente, G. Ares, A. G6mbaro 

However, it must be considered that selfevalua
tion is influenced by severa] factors such as 
mood, expectations, self-esteem and environ
ment (13). 
Evaluations performed by cosmetic users have 
been used for skin diagnosis, sensitive skin dia
gnosis and evaluation of cosmetic treatments. 
Selfevaluation has been used for skin diagnosis 
(11, 16), the detection of sensitive skin (1, 4, 
13), and for the evaluation of cosmetic treat
ments (2, 5, 10). 
The aims of the present work were to: (a) deve
lop a method of clinica! evaluation that allows 
and adequate skin diagnosis; (b) develop a 
method of selfevaluation that allows and ade
quate skin diagnosis; (c) use the developed 
methods, as well as instrumental measurements 
(hydration, pH and sebum), to evaluate the state 
of the facial skin of fifty nine volunteers 

MATERIALS ANO METHODS 

Subjecfs 

Fifty nine vo!unteers in good health , of 
Caucasian origin, participated in the present 
study. Subjects had different types of skin (dry, 
norma!, mixed, and greasy) . Their ages ranged 
between 32 and 74 years old and they had not 
had any dermatologica] conditions and were not 
consuming any anti-inflammatory, or steroid 
pharmaceuticals, and were not applying any 
pharmaceutical on their facial skin. Volunteers 
were sorted into two groups considering their 
age: young (between 34 and 45 years) and old 
( 46 years and more). 
Ali subjects were informed of the aims of the 
study and gave their written consent in confor
mity with the ethics of cosmetic experimenta
tion (7, 15). 
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Skin diagnosis 

Evaluation of the state of the facial skin of the 
volunteers was carried out using two different 
methods: clinica! evaluation and selfevaluation. 
Instrumental measurements (hydration , pH and 
sebum) were also performed. Volunteers were 
asked to attend to the evaluation instances 
without makeup, creams and to have washed 
their face skin at least four hours before the eva
luation (8). Evaluations were carried out under 
controlled temperature and humidity (20°C and 
60% relative humidity). Volunteers were asked 
to stay under those conditions for 15 minutes 
before the evaluation (3, 6). 

Clinica/ evaluation 

A Cosmetologist observed the facial skin of the 
volunteers and scored different attributes using a 

structured 9-point quality scale (Table I). The 
evaluated attributes were: wrinkles (amount and 
depth), hydration, smoothness, elasticity, light
ness and generai state. After the evaluation, the 
Cosmetologist defined the type of skin of each 
volunteer (dry, normai, mixed, and greasy) and 
an interview about skin care and hygiene was 
performed. 

Selfevaluation 

Volunteers were asked to evaluate the state of 
their facial skin by scoring the same attributes 
than the Cosmetologist, using the same quality 
scale. 

TABLE I 

42 

Quality scale used to evaluate the state o/ the skin 
using clinica/ evaluation and selfevaluation. 

DescriJJtion Score 
Excellent 9 
Verv qood 8 

Go od 7 
Satisfactorv 6 

Fair 5 
Enouah 4 

Detective 3 
Po or 2 

Very ooor 1 



lnstrumental measurements 

Three instrumental measurements were perfor
med on the facial sk.in of the volunteers: hydra
tion , pH and sebum. Hydration was measured by 
electrical capacitance using a Corneometer 
CM825® (Courage + Khazaka electronic GmbH, 
Kèiln, Germany). Sebum was determined using a 
Sebumeter SM81 O® (Courage + Khazaka elec
tronic GmbH, Kèiln, Germany) and expressed in 
mg/cm2. pH was measured using a piane elec
trode Skin pHmeter PH 900® (Courage + 
Khazaka electronic GmbH, Kèiln , Germany). 
For each volunteer 5 measurements of hydration 
and pH were performed on each cheek, whereas 
3 measurements of sebum were performed. 

Data analysis 

Principal component analysis (PCA) was perfor
med on the clinica) evaluation and selfevalua
tion data, to illustrate the relationship between 
variables, and between variables and volunteers. 
In order to identify groups of volunteers with 
similar state of their facial sk.in , hierarchical clu
ster analysis was pe1formed on the scores for the 
c linica) evaluation and selfevaluation data. 
These analyses were performed using Euclidean 
distances and Ward's method of aggregation, 
using centred ratings (individuai median sub
tracted). 
In order to characterize the identified clusters, 
frequencies in each category for age, type of 
skin, and skin care and hygiene habits. The exi
stence of differences between the clusters fre
quencies distributions was evaluated using x2 

statistica! test. 
An analysis of variance (ANOVA) was perfor
med on cl inica! evaluation, selfevaluation and 
instrumental measurements data, considering 
cluster as variation factor. When the effects were 
significant, mean ratings for each sample and 
Tukey's honestly significant differences were 
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calculated. Differences were considered signifi
cant when p < O .05. 
The clinica) evaluation and selfevaluation data, 
as well as instrumental measurements, correla
tion matrix was obtained to identify the rela
tionship between parameters. 
Ali statistica! analyses were performed using 
XL-Stat Pro 7 .5.3 (Addinsoft , NY, USA). 

RESULTS ANO DISCUSSION 

Clinica/ evaluation 

The first and second principal components 
accounted for 51.7 and 3 1.2 o/o of the vari ance of 
the clinica! evaluation data respectively. As 
shown in Figure 1 , the first principal component 
(PCI) contrasted positively wi th lightness, 
smoothness, hydration and generai state. These 
properties mostly depend on the sate of the epi
dermis and are related to leve! of skin care of 
each volunteer. These prope11ies could show 
high scores for aged cared skins but low values 
for young but uncared skins. Besides, hydration 
content of the skin was related to its smoothness 
and lightness, which shows the importance of 
hydration in the state of the skin. 
These properties mostly depend on the sate of 
the epidermis and are related to leve! of skin 
care of each volunteer. These properties could 
show high scores for aged cared skins but Jow 
values for young but uncared skins. Besides, 
hydration content of the sk.in was related to its 
smoothness and lightness, which shows the 
importance of hydration in the state of the skin. 
The second principal component (PC2) was 
positively correlated to wrinkles and elasticity, 
attributes that are related to the state of the der
mis and are associated to the age of the skin. For 
this reason, these attributes might show high 
values for young skins and Iow values for aged 
skins, no matter if this classification is related to 
the chronological skin age. 
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Fig. 1 Factor scores for the principal component analysis of the clinica/ evaluataion data. 

Once deterioration levels of these attributes are 
achieved, they are difficult to revert in a lasting 
way. 
As shown in Figure 2, the majority of young 
women (84%) were Jocated up in the PC2, sho
wi ng high scores for wrinkles and elast icity. 
32% of young women were located on the right 
si de of PC I , with good Jevels of hydration , 
smoothness, lightness and genera! state, proper
ties that are related with the leve! of care of the 
skin. 68 % of young women were located on the 
left side of PC2, showing low values of hydra
tion, smoothness lightness and generai state. 
This group of women showed skins with a low 
leve! of skin care. Therefore , these results show 
that the greatest part of young women showed 
young but uncared skins. This could be related 
to the fact that 44% of young women did not use 
any skin care treatment. 
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Regarding old women, 62% were located down 
in PC2, showing low scores of elasticity and 
wrinkles. An important number of women 
(68%) were located to the right side of PCI, sho
wing high scores of those properties related to 
the leve! of skin care and to the skin age. 
Therefore, although having skins with deteriora
tion signs on the deep layers of their skin, they 
showed a better state of their epidermis. Once 
again this could be related to the leve! of skin 
care, 66% of older women used cosmetic pro
ducts for skin care. 
Skin care treatments were more frequently used 
by older women, probably due to their interest in 
looking young. On the other hand, a high pro
portion of young women did not use skin care 
treatments and therefore a high proportion of 
women with uncared skins were identified 
among this group. 
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Fig. 2 Vo/unteers' loadings in the principal component analysis (PCA) of the clinical eva/uation data. 

Selfevaluation 

In the Principal Cornponent Analysis of the sel
fevaluation data, the first two cornponents 
accounted for 49 .3 and 25 .6 o/o of the ex peri men
ta! data. As shown in Figure 3, the first principal 
cornponent (PCI) was positively correlated wi th 
lightness, srnoothness, hydration and generai 
state; while the second principal (PC2) cornpo
nent contrasted positively with wrinkles . The 
relationships between the attributes were si rnilar 
to those obtained frorn clinica! data. 
As shown in Figure 4, 68% of young wornen 
were located up in the PC2, showing skins with 
low wrinkles . 60% of young women were loca
ted to the left of PCI , showing high values of 
hydration, srnoothness, lightness and generai 
state. 
64 o/o of old wornen were located down in PC2, 
showing low scores of wrinkles. 52% of old 

wornen were located to the left si de of PC I , wi th 
high values of hydration, srnoothness, lightness, 
and generai state. 
This is in contrast with clinica! evaluation data, 
as 68 % of young wornen were Iocated in areas 
of low scores of those properties that are indica
tors of the state of the derrnis, while 32% of o ld 
wornen were located in this area. These results 
suggest that young wornen evaluated thernselves 
better and older wornen evaluated their skins 
worse than the Cosmetologist, probably due to a 
different perception of themselves and d ifferent 
expectations regarding their irnage. 
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Correlation matrix of clinica/ and 
selfevaluation data 

In order to identify the relationship between cl i
nical and self valuation data , correlation matrix 
was calculated. As shown in Table II , properties 
evaluated by the Cosmetologist were not signifi 
cantly correlated to selfevaluation scores. This 
suggests that the Cosmetologist and the volun
teers did not evaluate the state of the sic.in in the 
same way. This could be attributed to the fact 
that each volunteer evaluated the selected attri
butes according to their own criteria , and there
fore their scores might be related to their expec
tations and how they see their slcins, as they 
were not trained in evaluating the d ifferent attri 
butes nor were the attributes previously defined . 
On the other hand, the Cosmetologist used an 
objective and constant criteria for evaluating all 
of the fifty nine volunteers. 

Relationship with instrumental 
measurements 

Correlation matrix of clinica! evaluation and sel
fevaluation data with instrumental data was cal
culated. As shown in Table In, Instrumental 
hydration was not correlated to the clinica! mea
surement of hydration, suggesting that this 
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instrumental measure does not reflect the sen
sory attribute skin hydration. 
When c01Telations were significant , coeffic ients 
were low, showing a very weak correlation. 
These results showed that instrumental measure
ments were not able to reflect the state of the 
skin , as evaluated by clinica] evaluation or selfe
valuation. 

Cluster analysis of clinica/ eva
luation data 

Hierarchical cluster analysis was carried out in 
order to identi fy groups of volunteers with simi
lar state or their sic.in , according to clinica! eva
luation. Two clusters were identified , cluster I 
(C l ) with 24 volunteers and c luster 2 (C2) with 
35 volunteers . Clusters frequencies d istributions 
for age, type of skin , hygiene and skin care treat
ments are shown in Table IV. No significant d if
ferences were found in the age distribution or 
mean age of the identified clusters (p>0.05) , nor 
in thei r type of skin distribution . 
Therefore, age and type of skin were not impor
tant factors in determ ining the state of the volun
teers' skin , according to clinica! evaluation. On 
the other hand , significant differences (p<0.05) 
between the clusters were fou nd in the hygiene 
and skin care treatments , and in the frequency 
they used sic.in care. 

TABLE II 
Correlation nzatrix of clinica[ eva!uation and selfevaluation data. 

CLINICAL EVALUATION 
SELFEVALUATION Generai 

Wrinkles Smoothness Lightness Hydration Elasticity State 
Wrinkles 0.466* 0.035 ns -0.068 ns 0.201 ns 0.331 * 0.201 ns 

Smoothness 0.304* 0.172 ns 0.077 ns 0.242 ns 0.221 ns 0.205 ns 
Lightness 0.423* 0.108 ns 0.040 ns 0.291 * 0.328* 0.168 ns 
Hydration 0.224 ns 0.075 ns -0.068 ns 0.091 ns 0.248 ns 0.098 ns 
El asti city 0.541* 0.300* 0.130 ns 0.361* 0.563* 0.429* 

Generai State 0.478* 0.189 ns -0.020 ns 0.266* 0.493* 0.316* 

* - significant correlation (p$0.05) 
ns - not significant correlation (p>0.05) 
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TABLEIII 
Correlation matrix of instrumental measurements, 

clinica! evaluation and selfevaluation data. 
oH Hvdration Sebum 

oH - 0.277* 0.187 ns 
lnstrumental 

Hydration 0.277* 0.134ns measurements -
Sebum 0.187 ns 0.134 ns -

Wrinkles -0.141 ns -0.098 ns -0.025 ns 
Smoothness -0.284* -0.158 ns 0.143 ns 

Liahtness -0.394* -0.235 ns -0.035 ns 
Clinica! evaluation Hvdration -0.316* -0.182 ns -0.027 ns 

Elasticitv -0.104 ns -0.111 ns 0.165 ns 
Generai 

State -0.360* -0.206 ns 0.032 ns 
Wrinkles 0.143 ns 0.029 ns -0.007 ns 

Smoothness 0.016 ns 0.266* 0.002 ns 
Liahtness 0.029 ns 0.019 ns 0.178 ns 

Selfevaluation Hvdration -0 .005 ns 0.278* 0.090 ns 
Elasticitv 0.024 ns 0.033 ns 0.191 ns 
Generai 

State 0.106 ns 0.148 ns 0.203 ns 

* - significant correlation (p::;0.05) 
ns - not significant correlation (p>0.05) 

Cluster C2 showed a higher proportion of volun
teers who use cream and a lower proportion of 
use of soap for skin hygiene than cluster C 1. 
Therefore, cluster C2 used milder hygiene treat
ments . Regarding skin treatment, cluster C2 
showed a higher proportion of use of moisturi
zing and antiaging cosmetics, while cluster Cl 
showed a higher proportion of volunteers that 
d id not use any treatment. Regarding frequen
cies of use of cosmetic treatments, 80% of 
volunteers in cluster C2 use cosmetic treatments 
everyday, whereas 54% of volunteers in cluster 
Cl did not use cosmetic treatments at ali. These 
results showed the influence of skin hygiene and 
skin care treatment on the state of the skin , 
according to clinica! evaluation. 
Table V shows mean scores for cl inica! evalua
tion scores for volunteers in each cluster. Cluster 
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C2 showed significantly (p<0.05) higher scores 
for ali attributes, according to cl inica! evalua
tion. This can be appreciated by using voluntee
r 's loadings in principal component analysis, as 
shown in Figure 5. Volunteers in cluster Cl were 
located to the left of PCI , showing low scores of 
hydration , lightness , smoothness and generai 
state; and down in PC2, showing low scores for 
wrinkles and elasticity. Therefore, volunteers in 
cluster C2 showed a better skin state than cluster 
CI, which could be attributed to hygiene and 
skin care habits; showing the strong influence of 
the use of cosmetics such as moisturizing and 
antiaging products. Results suggest that the use 
of mild products during skin hygiene, and the 
frequent use of moisturizing and antiaging pro
ducts result in an improvement of the state of the 
skin. 
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TABLEIV 
Age, type of hygiene and skin care treatment frequency 

distribution for the clusters identified using clinica! evaluation data. 

Cluster 1 Cluster 2 x2 
(n=24) (n=35) 

Age 2.3 ns 
34 to 45 years 50% 34% 
46 years and more 50% 66% 

Type of skin 0.57 ns 
Dry 54% 46% 
Normai 17% 23% 
Mix ed 17% 20% 
Greasy 13% 11 % 

Hygiene treatment 14.11 ** 
Water 4% 14% 
Cream 54% 71 % 
Gel 4% 9% 
Soap 42% 6% 

Skin care treatment 11 .63* 
Moisturizing 62% 75 % 
Emollient 4% 9% 
Antiaging 0% 31 % 
None 38% 14% 

Frequency of skin care treatment 14.36*** 
Frequent 33% 80% 
Sporadic 13% 0% 
Never 54% 20% 

Far skin hygiene and skin treatment, values do not add 100% 
as some volunteers used more than one treatment. 
(ns) not significant differences (p>0.05) ; (***) highly significant 
differences (p~0.001 ); (**) very significant differences (p~0.01 ) ; (*) 
significant differences (p~0 .05) 
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TABLE V 
Mean scares far the evaluated attributes using clinica/ evaluatian 
and seljevaluatian, and mean scares far the instrumental measurements, 

far the clusters identified using clinica/ evaluatian data. 

Cluster 1 Cluster 2 
(n=24) (n=35) 

Clinica/ evaluation 
Wrinkles 5.2 b 5.9 a 

Smoothness 3.4 b 5.5 8 

Lightness 3.3 b 5.1 a 

Hydration 3.5 b 5.5 8 

Elasticity 4.9 b 5.7 8 

Generai state 3.3 b 5.7 8 

Selfevaluation 
Wrinkles 5.6 a 5.9 8 

Smoothness 5.3 a 5.5 8 

Lightness 4.8 a 4.7 8 

Hydration 4.9 a 4.7 8 

Elasticity 4.7 a 5.0 8 

Generai state 5.1 a 5.3 8 

lnstrumental measurements 
Hydration 53.2 a 46.5 8 

pH 5.4 a 5.1 b 

Sebum 55.3 a 49.0 8 

Means within a row with different superscripts are 
significantly different (P:'.::0.05) 

As shown in Table V, clusters did not signifi
cantly (p>0.05) differed in their hydration, pH or 
sebum leve!. These results suggest that instru
mental measurements did not reflect clinica! 
evaluation scores, and therefore they might not 
provide data that correlates to skin diagnosis 
performed using clinica! evaluation data. 
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As shown in Table V, clusters did not signifi
cantly (p>0 .05) differed in their selfevaluation 
scores, suggesting that clinica! evaluation was 
not able to reflect how the volunteers perceived 
the state of their skin. Therefore, both methods 
might provide different and complementary 
information. 
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Fig. 5 Volu111eers ' loadings, grouped by c/11ste1; in the principal compone11t analysis (PCA) ofthe clinica/ evaluation data . 

Cluster analysis of selfevaluafion 
data 

In order to identify groups of volunteers with 
similar perception of the state or their skin, hie
rarchical cluster analysis was carried out on sel
fevaluation data. Three clusters were identified, 
cluster 1 (C' 1) with 14 volunteers, cluster 2 
(C'2) with 28 volunteers, cluster 3 (C'3) compo
sed of 17 volunteers. Cl usters frequencies distri
butions for age, type of slcin, hygiene and slcin 
care treatments are shown in Table VI. 
Significant differences were found in the age 
distribution and mean age of the identified clu
sters. 
Cluster C' 1 and C'2 showed a higher proportion 

of older women, showing a significant (p<0.05) 
larger mean age than cluster C'3 (59.9 , 50.2 and 
42.6 respectively). Besides, (p>0.05), signifi 
cant differences were found in slcin type distri
bution of the clusters. Cluster C '3 showed a 
smaller proportion of volunteers with dry skin, 
and a higher proportion of volunteers with nor
mai and mixed slcin . This could be relateci to the 
age distribution of the clusters. While 64% of 
older women showed dry skins, only 36% of 
young women showed this type of slcin, sugge
sting that dry skins were more frequent among 
older women. As cluster C'3 was composed by 
65% of women younger than 46 years, it showed 
a smaller proportion of women with dry slcin. 
Therefore, age was an important factor in deter-
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mining how the volunteers perceived the state of 
their facial skin. On the other hand, no signifi
cant differences (p>0.05) between the clusters 
were found in the hygiene and skin care treat
ment distribution , whereas significant differen
ces (p<0.05) were found in the frequency in 
which they used skin care treatments (Table VI). 

Table VII shows mean scores for selfevaluation 
for volunteers in each cluster. Cluster C'3 sho
wed significantly (p<0.05) higher scores for ali 
attributes, according to selfevaluation, while 
cluster C' l showed the lowest scores. This can 
be better seen using volunteer's loadings in prin
cipal component analysis, as shown in Figure 6 . 
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TABLE VI 
Age, type of skin, type of hygiene and skin care treatment frequency 

distributionfor the clusters identified using seifevaluation data. 

Cluster C' 1 Cluster C' 2 Cluster C' 3 
(n=14) (n=28) (n=17) 

Age 
34 to 45 years 21 % 36% 65% 
46 years and more 79% 64% 35% 

Type of skin 
Dry 64% 61% 18% 
Normai 7% 14% 3% 
Mixed 7% 14% 41 % 
Greasy 21 % 11 % 6% 

Hygiene treatment 
Water 14% 15% 0% 
Cream 57% 61% 71% 
Gel 7% 4% 12% 
Soap 35% 43% 36% 

Skin care treatment 
Moisturizing 64% 61% 86% 
Emollient 0% 4% 18% 
Antiaging 14% 18% 24% 
None 36% 29% 6% 

Frequency of skin care treatment 
Frequent 79% 57% 53% 
Sporadic 0% 0% 18% 
Never 21 % 43% 29% 

x'è. 

6.52* 

15.6* 

3.91 ns 

8.22 ns 

8.78 ns 

Far skin hygiene and skin treatment , values do not add 100% as some 
volunteers used more than one treatment. 

(ns) not significant differences (p>0.05); (***) highly significant differences 
(p.:::;0.001 ); (**) very significant differences (p.:::;0.01 ); (*) significant differences 
(p.:::;0.05) 
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Fig. 6 Vo/11111eers ' loadings, grouped by cluster, i11 the principal co111po11em analysis (PCA) ofthe selfeva/11atio11 data. 

Volunteers in cluster C' I were located to the left 
of PC I , showing low scores of hydration, light
ness, smoothness and generai state; and down in 
PC2 , showing low scores for wrinkles and ela
stic ity. Volunteers in cluster C'3 were located up 
in PC2 and to the right of PC J, showing good 
levels of ali the evaluated attributes . Thus, 
volunteers in cluster C'3 perceived their skin as 
being in a better state than volunteers in cluster 
C'2 and in cluster C' l. As selfevaluation is a 
measure of how women perceived their skin , it 
might be affected by self-steam, expectations, 
and the perception that each woman has of her
self. Particularly, in this case, clusters showed 
different age distribution , suggesting that the 
perception that women have of themselves is 
affected by age. Older women tended to be more 

criticai with themselves, probably due to their 
expectations of looking young. 
As shown in Table VII, clusters did not signifi
cantly (p>0.05) differed in their hydration , pH or 
sebum Jevel. These results suggest that instru
mental measurements did not reflect selfeva lua
tion scores, and therefore they were not related 
to how volunteers perceived their skin. 
As shown in Table VII, clusters d id not signifi
cantly (p>0.05) differed in their clinica! scores 
for smoothness, lightness, hydration and generai 
state, whereas they significantly differed in their 
c linica) scores for wrinkles and elasticity. 
Cluster C'3 showed significantly higher scores 
for wrinkles and elasticity. These results might 
be related to the fact that cluster C'3 was com
posed of a higher proportion of older women 
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than the other two clusters . This reinforces the 
idea that clinica! evaluation and selfevaluation 
might provi de complementary information. 
While clinica! evaluation provides information 
related to the ob jecti ve state of the skin, selfeva
Iuation is a measure of the perception that each 

woman has of her skin . Selfevaluation provides 
important information regarding potentia1 
cosmetic users, as women that rate their skin 
with low scores, might use cosmetics in order to 
improve the state of their skin. 

TABLE VII 
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Mean scores for the evaluated attributes using clinica! evaluation 
and selfevaluation, and mean scores jor the instrumental measurements, 

for the clusters identified using selfevaluation data. 

Cluster C' 1 Cluster C' 2 Cluster C' 3 
(n=14) (n=28) (n=17) 

Clinica/ eva/uation 
Wrinkles 4.9 b 5.6 a,b 6.4 a 

Smoothness 4.2 a 4.9 a 4.8 a 

Lightness 4.1 a 4.5 a 4.3 a 

Hydration 3.9 a 4.9 a 4.9 a 

El asti city 4.9 b 5.1 b 6.4 a 

Generai state 4.2 a 4.8 a 5.1 a 

Selfevaluation 
Wrinkles 4.4 b 5.9 a 6.6 a 

Smoothness 3.9 e 5.5 e 6.6 a 

Lightness 3.0 e 4.9 e 5.8 a 

Hydration 3.7 b 4.5 b 6.1 a 

Elasticity 3.6 e 4.6 e 6.4 a 

Generai state 4.3 b 5.0 b 6.4 a 

lnstrumental measurements 
Hydration 46.9 a 49.7 a 46.4 a 

pH 5.2 a 5.2 a 41.8 a 

Sebum 46.4 a 41.8 a 71.9 a 

Means within a row with different superscripts are significantly 



CONCLUSIONS 

Both clinica! evaluation and selfeva luation 
method provided a simple tool to characterize 
the skin of the fifty nine volunteers . Although 
resul ts using the two methods were not correla
ted, they provided complementary information 
regarding the objective state of the skin , and the 
perception that each volunteers has of her skin. 
The developed clinica! evaluation might be a 
useful tool for for supporting cosmetics efficacy 
claims, while selfevaluation could be used to 
identify potential cosmetic users, and to evalua
te how satisfied consumers are with a certain 
cosmetic treatment. 
Cluster analysis allowed the identification of 
groups of volunteers with similar state of their 
skin , according to clinica] evaluation and selfe
valuation. Considering clinica! evaluation data, 
two groups of volunteers were identified that 
differed in the type and frequency of the skin 
care treatment they used. Volunteers that fre
quently used antiaging and moisturizing pro
ducts showed higher clinica! evaluation scores, 
suggesting the effect of cosmetic products in the 
state of the skin. Regarding selfevaluation , three 
clusters were identified, that mainly differed in 
their age . Older volunteers tended to be stricter 
with themselves and gave lower scores to the 
state of their skin than younger volunteers, pro
bably due to different expectations. 
Instrumental measurements of hydration, pH 
and sebum were not correlated to clinica! eva
luation or selfevaluation scores, and therefore 
they might not provide data that correlates to 
skin diagnosis performed using clinica] evalua
tion or selfevaluation. 

M. E. Parente. G. Ares. A. G6mbaro 
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Summary 
Hair growth disorders are wide spread around the world. They do affect many men and women, 
influencing on their psychological wellbeing. Tracie segment associateci with treatments of hair 
growth disorders has been increasing in the last 1 O years. There are many experiments concerning 
new agents, a lot of other actives are approved for treatment of hair growth disorders. 
CmTent paper shows mechanism of the hair growth cycle as disturbances of which cause hair loss or 
unwanted hair growth. There are presented information concerning miniaturization of hair fo ll icle -
what is connected with androgenetic alopecia, telogen ejjluvium - another form of hair loss is descri
bed as well . Authors collect also data from many studies, experiments published in literature concer
ning alopecia areata, an autoimmune disorder of cells of the anagen hair bulb attacked by lympho
cytes. 
Apart from listed hair loss disturbances authors try to explain mechanism of unwanted hair growth -
hirsutism . 
There are many approved agents; many others wait for approvement for treatment of hai r growth 
disorders . In last few years many agents are taken into account as potential hair loss inhibitors, or hair 
growth promoters, among them plant active agents are very interesting. By using many plant extracts 
is possible to treat almost every hair growth disorders. 

Riassunto 
Le disfunzioni nella c rescita dei capelli rappresentano un problema a carattere internazionale che col
pisce sia gli uomini che le donne creando anche problemi psicosomatici. 
Per cui negli ultimi dieci anni si è assistito all'aumento nella commercializzazione sia d i prodotti 
che di principi attivi capaci di migliorare le 3 di verse disfunzioni legate ai capelli. 
Questo studio mette in evidenza tutti i meccanismi legati sia alla crescita che a lla caduta dei capelli . 
Sono presenti dati sulla miniaturizzazione del follicolo pi lifero - comuni ali' alopecia androgenetica 
e all 'ejjluvium in fase telogen - e su altre forme di caduta dei capelli. 
Gli autori riportano anche tutti i dati presenti in letteratura riguardanti sia l'alopecia areata che l'ec-
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cessiva crescita dei peli che si verifica nell 'irsutismo. 
Molti sono i principi attivi di provata efficacia nello stimolare la ricrescita o l'inibizione di cresci ta 
dei capelli e molti altri sono ancora al vaglio tecnico. 
Tra questi ultimi vi sono molti principi attivi di origine vegetale estremamente interessati nel tratta
mento dei problemi legati alla crescita dei capelli. 
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INTRODUCTION 

Hair growth disorders become wide spread pro
blem. They are not !ife threatening, however 
they do influence on socia) interactions, as well 
as on patients psychological well being. 
Therefore trade segment associated with treat
ments of hair growth disorders has been increa
sing in the last 10 years. Ali the time new active 
ingredients are applied and tria) as potential 
agents for treatment d isturbances in hair growth. 
Current paper concem s promoters and inhibitors 
of human hair growth. Before such active com
pounds are presented important is to describe 
human hair growth cycle. Another important 
problem is a molecular mechanism of hair loss. 
Knowing mechanisms in which hair follicle 
undergoes during cycle, is possible to influence 
on particular stage and thus treat disorder direc
tly. 
Authors in very short review give description of 
mentioned mechanisms regulating disorders of 
hair growth. One can find below information 
concerning mini aturization of hair follicle -
what is connected w.ith androgenetic alopecia, 
telogen effluvium - another form of hair loss is 
described as well. Authors collect also data from 
many studies, experiments published in literatu
re concerning alopecia areata, an autoimmune 
disorder of cells of the anagen hair bulb attacked 
by lymphocytes. 
Apart from listed hair loss disturbances authors 
try to explain mechanism of unwanted hair 
growth - hirsutism. 
There are many approved agents; many others 
wait for approvement for treatment of hair 
growth disorders . In last few years many agents 
are taken into account as potential hair loss inhi
bitors, or hair growth promoters, among them 
herbal active agents are very interesting. By 
using many plant extracts is possible to treat 
almost every hair growth disorders. 

S. Krus, K. Pytkowska. J. Arct 

HAIR CYCLE ANO ITS MECHA
NISM 

The hair follicle, the most complex "organ" of 
the human body undergoes cyclic changes. It is 
transformed between periods of growth - ana
gen, period of regression - catagen, rest stage -
telogen and shedding period - exogen. 
Before description of hair cycle is given, impor
tant is to present anatomy of hair foll icle. 

Anatomy of hair follie/e 

Anagen hair follicle is composed of a multicy
lindric stem wi th hair shaft in the center, origina
ted as an ovai hair bulb [ l]. Hair follicle one can 
divide into epithelial and mesenchymal parts . 
Epithelial part can be di vided into inferior region 
(situated in the bottom of the follicle, where the 
hair bulb is situated) and upper permanent 
region. 
At the base of the bulb lies Derma) Papilla (DP) 
- onion li ke, cluster mesenchymal cells [2]. DP 
influences on thickness, length of hair follicle. It 
determines the changes during hair growth cycle 
[3], thus it is frequently called "command cen
ter" of the follicle. 
Within the hair bulb the keratinocytes of the hair 
matrix are located. They may differentiate into 
trichocytes with melanin granules, cells of the 
inner root sheath (IRS). The outer root sheath 
(ORS), hair matrix, hair shaft derive from epi
thelial stem cells in the bulge area [4] (Fig. 1). 
The bulge stem cells are responsible for the 
generation of the new hair. Mesenchymal stem 
cells within the tissue sheath are some kind of 
source for new DP cells. Hair foll icle contains 
also mast celi precursors [5], neuronal stem cells 
- of which neurons and blood vessels may be 
developed. 
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Fig. 1 Lig/11 pho10111icrographs of !he strucwre of sectio
ned anage11 stage h11111a11 scalp hair follie/e . (a) A 
f u/1-length longitudina/ section of a follie/e ( b) 
Hig her-111agnif icatio11 photograph of 1he bulb 
regi011 of a hairfollicle. APM, arector pili 11111scle; 
B , b11/ge: CTS, co1111ective tissue sheath; CTX, cor
tex of hair shaf1; CU, c111icle of hair shaft; DP, der
ma/ papilla; E, epidermis; HS, hair shaft; IRS, inner 
root shea!h; M, 111a1rix; ORS, ol//er root sheath; S, 
sebaceo11s gland (adopted for111 {2}). 

Hair Cycle 

Problem of hair cycling has been extensively 
investigated . A lot of factors were discovered to 
be responsible for stimulating or inhibiting cycle 
of hair growth [2-4, 6, 7]. 
As was written above hair cycle is the rhythmic 
change of the hair follicle through periods: ana
gen, catagen , and telogen [8, 9]. 
New hair shaft synthesis takes piace only during 
anagen. 
Anagen can be div ided into six stages (anagen I 
- anagen VI) (Fig. 2) [10, 11 ]. During anagen 
epithelial cells differentiate into 8 different celi 
lines: ORS, companion layer, Henle's layer, 
Huxley 's layer, cuti cl e of the IRS , cuticle of the 
hair shaft , shaft cortex, and shaft medulla . 
At anagen onset (anagen I) an unknown signal 
from the de1mal papilla direct transient prolife
ration of stem cells. During anagen signals from 
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DP regulate the proliferation of matrix cells . 
Inducing of anagen depends on few key factors, 
i.e .: soluble proteins of the WNT family, STAT3 
transcription factor, noggin. Developments of 
anagen "sub-stages" are caused by Sonic hedge
hog, HGF, FGF7. Some of mentioned facto rs 
may keep DP in anagen - WNT signals (WNT3a, 
WNT7a) [7]. 
When the new shaft develops in anagen IV/exo
gen old hair is released from the follicle [2]. 
Tran sition from anagen to catagen period 
depends on the FGFS (Fibroblast growth factor 
5). In catagen stage massive programmed cells 
death is involved. Duration of that period is 
associated with transforming growth factor 131 , 
132 (TGF-13 1, TGF-132), and p75 neurotrophin 
receptor (p75NTR), neurotrophins NT3, NT4, as 
well as with retinoids and prolactin [4, 12, 13]. 
During catagen DP condenses and moves 
upward , comes to rest beneath the bulge. The 
lower two third of the epithelial follicle are 
destroyed, excluding DP (remains associateci 
with the regressing follicle [2] - see Fig. 2). At 
this time club structure is developed at the base 
of hair, making possible retaining hair in the fol
licle . Factors like retinoid X receptor-a (RXRa) 
in the epidermis and vitamin D receptor (VDR) 
may be components of the pathway responsible 
for activati ng catagen [1 4]. 
Next period after regression stage is telogen -
rest phase. Hair follicle remains in relative qu ie
scence until intrafollicular and extrafollicular 
signals cause reactivation [4]. Under the influen
ce of the factor (l 713-Estradiol) hair follicle may 
stay in the telogen stage . 
Processes of reactivation occur during period 
called exogen, regulation of which is connected 
with factors like protease cathepsin L and Msx-
2. Some of mentioned processes, are presented 
in Fig. 2 . 
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Fig . 2 At a11age11 011Sel (a11age11 I) an 1111k11ow11 signal from 1/ie derma/ papilla direct 1ra11sie111 proliferation of stem cells. 
D11ri11g a11age11 sig11alsfro111 DP reg11/a1e tlie proliferation ofmatrix cells. Ohi lwir is re/easedfrom r/iefollicle as tlie 
new sliaft develops (a11age11 IV/exogen). In caragen stage massive progra111111ed cells demli is invofred. D11ri11g 
catagen DP co11de11ses and moves upward, comes ro rest benearli tlie bulge. Tlie /o ll'er /\l'o tliird of tlie epitlielial 
follie/e are destroyed, exc/11di11g DP (remains associated ll'illi 1/ie regressing follie/e). Next period after regression 
stage is relogen - resr plwse. Hair follie/e re111ai11s in relative q11iesce11ce 11111il i111rafollic11/ar and exrrafollicu/ar 
signal cause reactim1io11; B. bulge; C, club signa/; CH, club liair; CTS, co1111ecrive tissue sliearli; DP, der111a/ 
papilla; E, epidermis; HS, liair s/iaft; IRS, i1111er roor slieath; KZ, keratoge11011s ~one: ORS, 0111er roor sheatli; S, 
sebaceous gland; M, marrix; (adopredft-om {2}). 

DISTURBANCES IN HAIR 
CYCLE ANO HAIR GROWTH 
DISORDERS 

Hai1· growth disorders are the resul t of d isturban
ces in hair cycle . T here can be po inted three 
types of well-known hair losses. Androgenetic 
alop ecia in men and women is the result of shor
ten ing of anagen stage in hair follicle cycle, 
increased hair loss (teloge11 ejfluviwn) is accom
panied by transformation of terminal to vellus 
hair follic les. While anagen stage is prolonged , 
and one can see conversion of vellus hair into 

terminal follic les , hirsutism is observed [4, 15]. 
Alopecia areata - another hair growth disorders 
is associateci with autuimm une attack on the hair 
fo llicle cells. 

Androgenetic alopecia 

The most popular and most frequently occurring 
hair loss is androgenetic alopecia (AGA) . AGA 
is connected with shortening of anagen period , 
prolongation of te logen, with miniaturizat ion of 
hair foll icle. Large te rminal hair are transformed 
into thin, vellus hair. Normally, duration of ana
gen is 3 years, while telogen lasts 3 months; the 
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ratio of anagen to telogen hair is about 12: I . In 
androgenetic alopecia anagen period becomes 
shorter, with unchanged , or longer duration of 
telogen, and thereby the ratio of anagen to telo
gen is reduced [16 , 17] . Described changes are 
connected with androgens, and are caused by a 
deregulation of the conversion of testosterone 
(T) to dihydrotestosterone (D HT) [ 18]. 
Reduction of T to DHT is mediated by enzyme 
Sa-reductase (SaR) via reduced cofactors like 
NADPH. There are two types of Sa-reductase, 
type I and II. Type II has been found in hair fo t
licle on the scalp, and it has cruciat rote in hair 
growth regulation [19, 20]. 
Another important enzyme is the cytochrome P-
450 aromatase enzyme. Aromatase is located in 
outer sheath of hair fo tt icle. Thi s enzyme con
verts androgens like testosterone to the estrogen: 

/,/ 
o 

Testosterone 

estradiol (Fig. 3). Nowadays the rote of estro
gens formed from aromatase is uncertain. They 
can suppress the severity of hair toss , or fi rstly 
aromatase may reduce the androgens formed in 
the hair follicle. 
DHT has high affinity to bind to androgen recep
tor (in comparison to other androgens). 
Therefore genes that transform terminal follicles 
to miniaturized foll icles are activating by hor
mone (DHT)-receptor complex [21]. 
Androgens influence on derma! papilla of hair 
follicle. In that main mesenchymal component 
paracrine signals stimulating and inhibiting hair 
growth are produced by affection of androgens, 
e.g.: Insulin-like growth factor- t (IGF-I ), positi
ve mediator in epithelial cells, transforming 
growth factor-~- 1 (TGF-~-1) - androgen indu
ced epithelial cells growth inhibitor [22]. 

HO 
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F ig. 3 Testosterone merabolic parlnvay in ski11; Tesrosrerone may be converred imo 5-a-dilrydroresrosrerone (DHT) by 5a
reducrase, via reduced pyridine cofacror, nicorinamide adenine dinucloeride plrosplrare (NADPH), or may be rran
sformed ro Esrradiol via cyroclrrome P-450 Aromarase; (adopredfrom {20]). 
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Vascular endothelial growth factor (VEGF) is 
produced as well (23), lt can be seen that by 
influencing on DP, androgens change the hair 
cycle - duration of particular stages of cycle and 
the size of the hair matrix (16], causing fo llicu
lar miniaturization . 
Many studies suggested that pathophysiology in 
women and men, is different. In women it may 
be associated with androgen excess, e.g .: in 
women with hirsutism , acne [24] . Jmportant is 
that in women process of androgenetic alopecia 
is milder than in men. Female AGA is characte
r ized by diffuse thinni ng of the crown and intact 
frontal hairline, thus in men is connected with 
recess ion of hair and vertex bald ing (25]. 
Differences in male and female androgenetic 
alopecia are caused by different leve! of 5a
reductase - lower in women, and cytochrome P-
450 aromatase - higher in women. 
Summarizing, androgenetic alopecia may be 
treat by influencing on the formation of DHT, 
i .e . inhibitors o f 5a-reductase may be used as 
active agents. There is also possibility to stimu
late cellular proliferation, to promote hair 
growth (26), Potential agents one can find below. 
The most popular and most widely used pharma
ceutical used for AGA treatment is fi nasteride1 

(27]. It is a competitive inhibitor of 5a-reducta
se type li, therefore it inhibits conversion of T to 
DHT Interesting ly it has no affinity for the 
androgen receptor, thus does not interfere with 
the action of T, and does not have androgenic , 
estrogenic nor progestational effect (21, 28]. 
Many studies were performed with finasteride. 
In three randomized , double-blind , placebo-con
trolled studies (two with men with loss of hair at 
the vertex, one with men with predominantly 
frontal hair loss) finasteride (given orally) com
paring to placebo, increased hair counts (29, 30]. 
Finasteride has been approved in 1997 by FDA 
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in dosage of l mg for the treatment of androgene
tic alopecia in men. Adverse effect may include 
decreased libido, erectile dysfunction. In women 
finasteride is contraindicated when they are or 
may become pregnant, because it may cause 
abnormalities in male fetus (3 1]. 
Minoxidil11 is a well-known promoter of hair 
growth . lt acts on increasing the duration of ana
gen stage of hair growth cycle , and thus enlarges 
miniaturized hair follicles . From chemical point 
of view minoxidil is a piperidinopyrimidine 
derivative, it was primary predescribed as a 
vasodilatory antihypertensive d rug (32]. The 
mechanism of action is probably associated with 
the opening the potassium channels and increa
sing the proliferation and differentiation of epi
thelial cells in hair shaft (20 , 27]. Studies carried 
out in cultured DP cells demonstrated that mino
xidil stimulate the growth of hairs through proli
feration and anti-apoptotic effects in the DP 
cells, what results in prolong ing anagen period 
(33]. 
Now minoxidil is over the counter (OTC) in the 
USA. It is dosed in 2% concentration orally. 
Adverse effects are: tachycardia, ang ina pecto
ris, and fl uid retention. In women in childbea
ring taking of minoxidil may be associated with 
hypertrichosis of the fetus and congenita! ano
malies. When applied topically adverse effects 
are mainly dermatologie, i.e . locai irritation, 
itching, dryness, erythema (31] . 
There are also " unapproved" agents commonly 
applied for the treatment of AGA. 
One of them is spironolactonem. This compound 
is a steroid with the structure of a basic nucleus 
of 4 rings, with resemblance to the mineralcorti
coids. It is an aldosterone antagonist that acts as 
a weak antiandrogen, it may influence on both 
androgen reductase and on androgen biosynthe
sis, inhibiting that last. Spironolactone does not 

' Finasteride IUPAC name: N-( I .l-dime1hyfe1hyl)-J-oxo-(5_.l 7 _J-4 -a:.aa11dros1-/-e11e-17-carbo:ramide 
• Minoxidil IUPAC name: 3-llydro:ry-2-imÙlo-6-( l-piperidyl)pyrimidin-4-amine 
11 Spiro11olacto11e - INN nome 
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offer the hair re-growth. Side effects of spirono
lactone are: hyperkalemia, gynecosmatia and 
gastrointestinal symptoms. Spironolactone is 
effective in preventing hair loss in AGA in 
women. Contraindications are: renai insufficien
cy, anuria, chronic renai impairment, hyperkale
mia, pregnancy, abnormal uterine bleeding [26). 
Women in childbearing must be warned of the 
potential of femini zation of male fetus . 
It is dosed orally: 50 to 200 mg/day, with 100 
mg/day preferred dose. 
Flutamide'v is a nonsteroidal antiandrogen. After 
converting to 2-hydroxyflutamide is a competiti
ve inhibitor of DHT for the androgen receptor 
binding [34]. Nowadays flutamide is used for 
prostatic cancer in men. Side effect when taken 
orally is hepatotoxicity, including progressive 
liver fai lure. Studies concerning usage flutamide 
as topica] agent for treatment of alopecia are 
needed. 
Progesterone, because of it similarity to testoste
rone, utilizes the same enzyme, 5a-reductase, 
and binds to the androgen receptor as we!J. It is 
mostly indicated for ovarian disorders and con
traception. 
It is given intramuscularly or orally. At 2% con
centration applied topically is useful in the treat
ment of androgenetic alopecia (26). 
Another well-known antiandrogen is cyprotero
ne acetatev. It is competitive agent to DHT for 
the androgen receptor binding. It is indicated for 
prostatic cancer, benign prostatic hyperthropy, 
and for inhibiting libido in sexually deviant 
behavior. After orally administration into pre
gnant animals, it blocks the action of androgens 
in male fetus , and induces a form of pseudohe
maphroditi sm. Cyproterone acetate may be use 
for treatment of AGA in women, after taken oral
ly it appears to stabil ize the hair loss process 
(35). Si de effects include menstrual irregulari-

ties, weight gain , breast tenderness, loss of libi
do, depression, nausea, because of ci ted above 
experiments in animals, women during childbea
ring must be warned of the potenti al of feminiza
tion of male fetus . 
AminexW', was developed by L'Oreal. After tre
atment with that OTC agent , percentage of telo
gen hairs decreased and anagen hairs increased . 
As was written above in AGA miniaturization of 
the hair follicle occurs. It may be caused by 
inflammatory fibroplasias of the dem1al sheath. 
Aminex il is acting as an antifibrotic agent , resul
ting in decreasing in collagen formation around 
the hair follicle, and therefore increasi ng the sur
vi val of the follicle [36]. 
Apart form presented agents there are many that 
may influence either on mechanism inducing 
hair loss, precisely on androgens action, or on 
hair growth. To such products may be included 
prezatide copper, copper chloride some amino 
ac ids (arg inine/L-arginine, cysteine/L-cysteine), 
biotin and folic acid (26]. 
Many herbal extracts have extensively been 
investigated as potential agents for AGA treat
ment. 
Park et al. [37) searched 5a-reductase inhibitors 
in orientai medicina] plants . They found that the 
extract of Thujae occidenta/isv" semen (TOS) 
inhibited 5a-reductase in vitro . They applied 
also TOS extract to mice with androgenetic alo
pecia (AGA). These experiments showed that in 
group treated with I% TOS extract alopecia pat
tern was not occurred . Study carried out by Park 
et al. showed that TOS extract might be used for 
treatment of male androgenetic alopecia (37). 
Rho et al. (38) discovered that Asiasari radix 
extractv111 had hair growth-promoting effect. 
Based on research carried on C57BL/6 and C3H 
mice, they concluded that extract of A. radix sti
mulated telogen/anagen transition when given 

iv Fluramide !UPAC name: 2-methyl-N-{4-11i1ro-J-(1rifluorometh)'l)plte11ylj-propa11amide 
v Cyproterone acewte /UPAC 11ame: J'H-Cyclopropa( 1 .2}pregna-l ,4.6-trie11e 3.20-dio11e,6-chloro-l-bera,2-bew-dihydro-J 7-lzydro.9 ·
\ '1 Amillexif IUPAC nome: 2,4-diamillopyrimidine-3-oxide 
\Il Tlmjae occidemalis English nome: Yellow cedar 
v111Asiasari radix English nome: Asiasarum root 
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topically, and stimulated cellular proliferation. 
After investigation with cultured human DP cells 
they found that A. radix extract up-regulates 
VEGF expression and therefore promote hair 
growth [38] . 
Among botanica! agent Sophora flavescens 
extract is also applied for alopecia treatment [39, 
40]. Topica) application of that extract on mice 
showed the earlie r conversion from telogen to 
anagen [40]. Roh et al. [40] investigated also 
effect of sophora jlavescens extract'x on the 
ex pressi on of severa I growth factors, those 
important in hair growth . After experiments in 
human hair DP cells they concluded that extract 
induced mRNA levels of IGF-1 and KGF in 
these cells . Furthermore Sophora flavescens 
extract showed inhibitory effect on the 5a
reductase type Il (experi ments with rat prostate 
as an androgen source) [40]. Presented data 
demonstrates that Sophora jlavescens is another 
good candidate for an agent for treatment of hair 
growth disorders . 
The most widely investigated botanica! com
pound in treatment of androgenetic alopecia is 
Serenoa repensx liposterolic extract (LSESr), 
and its components: f3-sitosterols [ 4 1] . 
lnterestingly dysfunction associated with AGA 
is similar to that concern ing benign prostatic 
hyperplasia (BPH) . Conversion of T to DHT by 
5a-reductase, in the prostate gland, plays role in 
the development of BPH [ 42]. Because both 
AGA and BPH share similar hormonal 
pathways, it is poss ible to apply agents usefuJ for 
BPH treatment as AGA inhibitors. To such 
agents Serenoa repens may be included [ 43]. 
LSESr is believed to be inhibitor of 5a-reducta
se, what was shown in severa! in vitro experi
ments carried out in cultured human foreskin 
fibroblast [44, 45]. As well treatments with f3-
sitosterols obtained from Serenoa repens were 

I \ Sophorllflm·escens English 1wme: Yellow mou111ain laure/ 
" Serenoa repens Englisli name: Slm· palmerro 
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carried out. It is suggested that f3-s itosterols may 
reduce T in the micro-milieu of 5cx-reductase 
active tissues [44]. Prager et al. demonstrated 
studies on botanically derived inhibi tors of 5a
reductase . Authors observed evidence of effica
cy using orally admin istrated Serenoa repens 
therapy in the treatment of AGA [44]. 
Apart from presented agents, interesting results 
in influencing on hair growth cycle may be 
obtained with molecular factors that naturally 
occur in hair foll icle. 
Neurotrophins are example of such mediators. 
Neurotrophins 3, 4 , and brain-derived neurotro
phic factor (BDNF), molecul ar mediators of 
intra and perifolliuclar signaling are able to sti
mulate premature catagen induction . BDNF (and 
its receptor tyrosine kinase B) act via TGFf32 
(transforming growth factor f32) upregulation 
[ 12]. Thus it is probably possible to modulate 
hair growth by tyrosine k inase B media ted 
signaling, what may be futu re therapeutic strate
gy for hair loss [4]. 

Alopecia Areata 

Alopecia areata (AA) is an autoimmune disease. 
Alopecia areata affects both women and men, 
and is age unreliable, with much wider occuITing 
in children and in young adults. Risk of alopecia 
is connected with family history [46, 47] . lt may 
be associated with reversible small , roll patches 
hair loss, hair loss involving ali the scalp hair -
alopecia totalis, or scalp and body hair - alope
cia universalis. 
In that kind of hair loss cells of the anagen bulb 
are attacked by CD4 and CD8 lymphocytes. 
According to published data alopecia areata is T
cell mediated disease [46, 47]. Gilhar et al. [48] 
injected T-cells from patients into human skin 
grafted to immunodeficent mice, as a result peri-
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bulbar inflammation and hair loss occurred. 
Lymphocytes probably attack matrix keratinocy
tes, DP cell s, and melanocytes [2). Therefore 
anagen follicles enter dystroph ic catagen and the 
hair shaft breaks off. 
Treatment of alopecia areata is based on immu
nosuppressive agents [3 1], e.g . corticosteroids . 
They are known to inhibit activation of T-lym
phocytes. Corticosteroids may be dose topica! 
(e .g. in emuls ion), intralesional, or systemic 
[49) . 
Glucocorticoids, dosed by intralesional injec
tion, are the most popular treatment for a lopecia 
areata. Example of such therapy is injection of 
triamc inolone acetonidex' . Sometimes effect 
may not be seen, because the glucocorticoid 
receptors in the scalp bind the inhected g luco
corticoids poorly [50]. 
Glycyrrhiza glabrax" extract contains chemical
ly similar compounds to corticosteroids and as 
Batiuk presents in his article Jiquorice is a possi
ble nove! agent for AA [51]. 
Another example of therapy is immuno modula
tory treatments. Anthralinx"' , non specific , anti
Langerhans' celi effecting agent is an example of 
such therapy. Anthralin is irritating, and causes 
redness , itching, scaling . 
Nowadays to that group diphenylcyclopropano
ne and squaric acid dibutylesterx'v can be inclu
ded , as well [49 , 52]. 
Minoxidil - agent applied in androgenetic alope
cia treatment is as well used for alopecia areata 
[31). 

Telogen effluvium 

Telogen efjlu vium (TE) is another type of hair 
loss. In generai is caused by synchronous entry 
of many follicles into exogen peri od [53). In the 
literature one can find five functional types of 

TE described , i .e .: immediate anagen release, 
delayed anagen release, short anagen syndrome, 
immediate telogen release , and delayed telogen 
release [54). In immediate anagen release hai r 
follicles Jeave anagen and enter telogen prema
turely with increase hair shedding, it may occur 
afte r physiologic stress, or be caused by drug. 
Delayed anagen release may be observed during 
pregnancy, when hairs remain in anagen and do 
not enter telogen, then it is possible (in the case 
when large number offollic les are invo lved) that 
increased shedding some months later may 
occur. 
An idiopathic shortening of anagen d urat ion 
causes short anagen syndrome - a persistent telo
gen hair shedding [53, 54). 
Immediate te logen releasecl is a result of shorter 
than normai telogen cluration. 
Finally while prolo nged telogen follows by tran
sition to anagen delayed te logen released occurs. 
In human is rare , ancl it occurs seasonally [53 , 
54]. 
ln some articles to mentionecl fi ve types of TE 
chronic te logen efflu vium is added . 
TE has been reported in patients wi th iro n defi
ciency and thyroid clisorders. It is reported that 
many other drugs, e.g . beta-blockers, antihyper
lipemic drugs, nonsteroidal anti -infl ammatory 
clrugs , anticoagulants may cause te logen efflu
vium as well. There are no controlled studies 
with iron supplementation, or with thyroid hor
mone supplementation [32) . 

Hirsufism 

Hirsutism - the excessive growth of tenninal hair 
on the face ancl body of a female in a typical 
male pattern distribution become wide spread 
problem [55 , 56) . As Ri ttmaster presented 
almost half of American women complain of 

xi Triomci110 /011e acewnide IUPAC l!(tme: 9-fluoro- // ,/6, /i-rril1ydroxy- l 7- (2-liydroxyacetyl) -10.13-dimethyl-6.7,8.9.!0.J 1.12, 13 .14.15 .16.1 7- do<lecahydrocydopen-
rafa /phe11a111hre11-J-one 

xu Glycyrrhi:.a glabra English twme: Liquorice 
'<

111Amhrali11 IUPAC1wme: l.8-dihydroxy-IOH-omhracen-9-one (INCI: Glycyrrhi:.a glabra) 
'(l\Sq 11aric acid dib11tylesrer IU PA C m1me: 3.4-Diburoxy-3-cyc/obmene- l .2-dione 
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unwanted facial hair [57], Hirsutism is caused by 
increased sensitiv ity of the skin to androgens, as 
a result of increased activity of peripheral 5a
reductase, enzyme that convert testosterone to 
dihydrotestosterone . 
Apart from such methods like mechanical hair 
removal , i.e. shaving, plucking, waxing , and 
depilatory creams, therapy with peripheral 
androgen blockers is an effective way for hi rsu
tism treatment. Several agents are applied for 
such treatment: cyproterone acetate, spironolac
tone, flutamide , androgen receptor antagonists 
[55, 56, 58]. Finasteride - 5a-reductase inhibitor 
is recommended to combine with an oral contra
ceptive to avoid fem inization of a male fetus 
[59]. 
Nove I agent to fight hirsutism is eflornithinexv . 
Action ofthat topically applied agent refers in an 
irreversible catalytic inhi biting of ornithine 
decarboxyalse, enzyme responsible for cataly
zing of first step in the biosynthesis of polyami
nes. Such polyamines like puterscine, spermidi
ne and spermine are required for celi division 
and d ifferentiation [60] in the tissues like the 
hair follicles. Eflornithine influences on hair 
growth , because it affects the length. diamete r 
and composition of the hair 's fiber [56, 60]. 
Eflorn ithine should not be used in the patients 
before 12 years of age, women in childbearing . 
It may a lter the fetus development, and , what is 

not known whether or not it is excreted in human 
mi lk [60]. Ad verse effects are associated with 
ora l admini stration , i.e.: anemja, diarrhea, leuco
penia. There a re no evidences of ad verse effects 
when eflornithine is dosed top ically [60]. 
Jnteresting agents reducing hair growth and hair 
follic le dimensions are soybean-derived serine 
protease inhibitors. Two serine protease inhibi

tors (soybean trypsin inhibitor, STI, and the 

" Ejlornilliine IUPAC 11ame: 2-difluoromethyl 2.5-diamino pt11ta11ok ocid 
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Bowman-Birk protease inhibitors) induce skin 
depigmentation , furthermore it is possible that 
reduce rate of hair growth and dimension as 
weJ I. Topica] trypsin treatment, after dep ilation 
induced ceJI death at the follicular papill a, what 
is resulted in delaying hair growth and pigmen
tation [61]. 

SUMMARY: MANIPULATION 
OF HAIR CYCLE AS A KEY OF 
TREATMENT OF HAIR GROWTH 
DISORDERS 

As it is presented common hair growth disorders 
ra ised form distu rbances in hair cycle. 

Manipulation in hair cycle may be used for tre
atments of hair growth disorders. Inhibition of 
anagen/catagen transition, and stimulation of 
telogen anagen transition , could be used for tre
atment of androgenetic alopecia and telogen 
effluvium. That type of hair loss, caused by drugs 
or metabolic disturbances may be treated as well 
by inhibition of telogen/exogen transition. Vice 
versa stimulating of anagen/catagen and inhibi
ting telogen/anagen trans itions should be taken 

into account in hirsutism treatment. 
Alopecia areata disorder connected with autoim
mune attack on hair foll icles could be treated by 
inhi biting anagen/catagen transit ion ; to prevent 
progression of that disease inhibiting of telo
gen/anagen transition is usefu l (Fig. 4). 
Using simi lar scheme the treatments of different 
types of hair growth disorders may be presented 
(Fig. 5). There are shown well -known drugs li ke 
minoxidil, finasteride , as well as potential new 
agents for treatments of hair growth disorders, 
e.g. botanica] extracts. 
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H, AA (to prevent 
disease progression) 

Telogen 

Exogen 

Anagen 

AGA, TE and AA 

l 
Catagen 

Fig. 4Ma11ip11/atio11 of hair cycle 111ay be usedfo r 111a11age111e111 of hair growth disorders. For 1rea1111e111 of a11droge11e1ic alo
pecia (AGA), 1eloge11 eff111vi11111 (TE). alopecia areaw (M ) and hirs111is111 (H); i11hibi1io11 (-)or s1i11111 /atio11 (+) oftra11-
sitio11s benveen hair cycle periods 111ay be 11sef11/ (based 011 [4}). 
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Programmed 
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Fig. SAge111s 1riggeri11g 011 hair growth cyc/e, used for 1reat111e111 ofhair growth disorders. Scheme prese11ts 011/y few drugs 
and potential age111s for 1reat111e111 i11 f 11111re; i11hibitio11 (- ) or sti11111/a1io11 (+) (see refere11ces /4 , 62}). 
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In the summary one can find collected agents, 
potential agents for hair growth disorders treat
ment, as well (Table I). 

segment concerning hair growth disorders . As it 
is presented in CUITent paper there are many 
agents that trigger on hair growth cycle and the
refore treat hair loss, or unwanted hair growth . 
Apart form well-known drugs the re are also 

nove! potent agents that may modulate hair 
growth, what may be future therapeutic strategy 
for hair loss, unwanted hair growth. 

H air loss, unwanted hair growth become wide 
spread problem around the world . Although hair 

growth disorders are not !ife threatening, howe
ver they do influence on patients psychological 
wellbeing. That implicates huge growth in trade 

Table I 
Agents, potential agents for hair growth disorders rreatment, 

given together with mechanism of actio11, and applicarion form 
Agent Hair disorder Mcchanism of action Application form 
Extract of Tlwjae Androgenetic Alopecia lnhibit ion of 5a-reductase i11 vitro Topically 
occide11w/is semen (TOS)* 
Asiasari radix extract* Androgenetic Alopecia lncrease cellular and protein synthesis. Topically 

induce telogen - angen transitions 
Sophora j1al'esce11s extract* Androgenetic Alopecia lnhibition of the 5a-reductase type 2. induced Topically 

mRNA levels of IGF- 1 and KGF in thesc 
cells increasing therefore hair growth 

Sere11oa repe11s Androgenetic alopecia lnhibition of 5a-reductase. inducing Topically 
liposterolic extract telogen - anagen transitions 
Finasteride Androgenetic Alooecia lnhibiton of 5a-reductase Ora I lv 

Minoxidil Androgenetic alopecia lncreasing the duration of anagen: Topically. Orally 
lncreasing the proliferation and 
differentiation of eoithelial cells in hair shaft 

Spironolactone Androgenetic alopecia lnnuence on both a-reductase and on Orally 
androgen biosynthesis 

Progesterone Androgenetic alopecia Bind IO the androgen receptor Topically 
Cyproterone acetale Androgenetic alopecia Competitive agent to DHT for the Orally 

androgen receotor binding 
Aminexil Androgenetic alopecia Antifìbrotic agent Topically 
Glucocorticoids. lntralesional injection 
corticosteroids: c.g. Alopecia Arcata lnhibition of the ac1iva1ion ofT-lymphocytes topically (e.g. in emulsion). 
Triamcinolone acctonidc Orally 
Glycyrrhi:a glabra extract* Alopecia Areata Probably: lnhibition of the activation 

of T-lvmohocvtes 
Diohenvlcvcloorooanone Alopecia Areata Contaci sensitization Tooicallv 
Cyproterone acetale, Hirsutism androgen receptor antagonists O rally 
Spironolactone. 

Flutamide, 
Fi nasteride Hirsutism 5a-reductase inhibitor Recommended 10 combine 

with an orni contraceptive 
10 avoid feminization of a 
male fetus 

Eflornithine Hirsutism lrreversible catalytic inhibiting of ornithine Orally, topically 
decarboxyalse. enzyme responsible far 
catalyzing of first step in the biosynthesis of 
poiyamines required for celi division . and 
differentiation in the hair foll icle 

Soybean-derived serine Hirsutism lnduces celi death at the follicuiar papilla Topically 
protease inhibitors 

*During experiments 
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2nd Edition 

This book divided in V Parts and 17 Chapters, reviews rigorously all the basic and applied resear
ches on circadian rhythms published up today. 
This second updated and expanded edition , incorporating al so many new experimental find ings, such 
as the discovery of the retinai photoreceptors, the identification of severa! non-hypothalamic c irca
dian pacemakers, and the e lucidation of genomic and proteomic mechan isms of biologica! timing, 
aspires to represent the referee book of c ircadian physiology for both undergraduate students and for 
I ife sc ientists . An included CD-Rom provides a suite of computer programs designed to offer prac
tical experience on a variety of topics. 
The first 3 chapters representing Part I , History and Methods, reports the history, the research 

methods and analysis of ci rcad ian physiology and rhythms. 
It is necessary to remember that Physiology investigates on the vita! processes of living organisms, 
particularly at level of organs and organ systems, meanwhile Circadian physiology deals wi th the 
tempora! organization of vi tal processes in the course of a day. 
Therefore Circadian physiology represents the integrative biology at its best recognizing the daily 
rhythrnic ity of the human physiolog ical processes in the envirnnment and its impact on the ir own 
daily cycle of wake and sleep. Thus within the natural sciences, Circadian physiology provides 
essential information about the tempora! structure of the processes investigated by physiologists, 
pharmacologists, endocrinologists, neuroscienti sts, and many others. Ancl it has been demonstrated 
how circadian rhythms has also important implication for professional specialties such as business, 
education , and sociology. Therefore data analysis in Circadian physiology mostly consists of iclen
tifying circadian rhythmicity in data sets that naturally contain many rhythmic and non rhythmic 
components. The goal is to characterize one or more of the six parameters of circadian rhythmicity: 
mean leve!, amplitude, phase, period , waveform, and robustness . 
Tests of statistica! significance are, of course, essential for the distinction between real rhythms and 

random oscillations. 
Part II, Phenomenology (chapte rs 4 and 5), outlines with environmental and daily circadian rhythms 
created by the Earth , the Moon , and the Sun or human made, such as 50 or 60 Hz alternated electric 
current and the 7-day week. But, of ali the environmental rhythrns on Earth , only those in four tem
pora! domains ha ve been shown to ha ve specific effects on endogenous rhythms of individuai orga
nisms: tidal , claily, lunar, and annua! rhythms. However physiological parameters that exhibit annua! 
rhy thmicity include body mass, cold-induced thermogenesis, food intake, heterothermy, rnelatonin 
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secretion, pelage molting , and reproductive capacity. 
Many, but not ali , annua! rhythms are endogenously generated and can be synchronized to annua! 
environmental cycles. These rhythms are called circadian rhythms. 
However the Earth's radiation around its axis generates daily environmenta l cycles, of which the 
most important to organi sms is the alternation of light and darkness. Thus many human population 
activities exhibit daily rhythmicity in synchrony w ith the c ivil day. And biologica! processes that 
cycle in 24 hour inte rvals are called daily rhyth111s. Moreover many auto nomie processes of indivi
duai organisms exhibit dai ly and/or circadian rhythmic ity, including the contrai of body temperatu
re , cardiovascular function, metabolism , and sleep. 
Part III, Mechanisms (chapte rs 6 to I O) reports the phenomenology of biologica! rhythmic mecha
nisms . 
Because geophysical cycles on earth are expected to ha ve 24.0 - hour periods, the existence of c ir

cadian rhythms with periods di fferent fro m 24 .0 -hours periods, provides strong evidence in support 
of the hypothesis of endogeno us rhythmicity. In addition , c ircadian rhythms have been recorded in 
human kept in underground bunkers and caves , as well as in space. Also, free-running rhythms were 
recorded in people living in Artic and Antarc tic fie ld camps, where Earth 's influence is just as stro ng 
but continuous sunlight exists throughout the summer and continuous darkness occurs thro ugho ut 
the w inter. 
Thus , although ci rcadian period can be transiently effected by enviro nmenta l factors, the base value 
of period is gene tically de te rmined , free running with periods slightly different from 24.0 hours. 
Light , however, synchronizes the c ircadian clock thro ugh a mostly non parametric mechanism, 
affecting also the expression of c ircadian rhythms . 
Although light is the zeitgeber that has been studied most thoroughly, other non photic stimuli can 
entrain circadian rhythms, such as ambient temperature, food ava ilability, physical activity, and 

socia! contact. These non phoric stimuli have a weaker influence than light , but, for example, food 
availabil ity can act directly on a slave pacemaker, as well as on the master pacemaker, to entrain c ir
cadian rhythms. But c ircadian rhythmicity, is exhibi ted by many variables simultaneo usly, and dif
ferent variables reach the ir da ily peaks at different times of the day. lt is an evolutionary old process 
found in ali domains of I ife today, not present at birth in many organisms . 

Moreover it develops during early !ife and often degenerates in old age and do not differ to a great 
extent among males and females . 
As known , the basic process of I ife is a series of chemical reactions catalyzed by enzymes . The rate 
of the reactions is temperature dependent , so that a temperature change of 10°C causes approx ima
te ly a two-fold change in the reaction rate. Consequently, a temperature fall of l0°C slows down the 
fu nc tioning of the body to half of what it was earlier, and a temperature ri se o f l0°C speeds up the 
functioning of the body to twice of what it was previously. 
This is why the concept of homeostasis is perhaps the most important concept in physiology and 
although it applies to numerous processes in the body. Temperature regulation is possibly the most 
intuiti ve form of homeostasis. 
Thus homeostasis characterized " the relative constancy of physiochemical properties of the internal 
environment of an organism as being maintained by regulation" . Body temperature is under both 
homeostatic contro! and c ircadian contro!. Moreover sleep , feeding, and energy expenditure are on 
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a circadian and homeostatic basis . 
In Part IV (chapters 11, 12 and 13) are discussed Physical Substrates of circadian rhythms that are 
the cellular and molecular phenomena underlining physiolog ical processes. In these chapters are 
examined those classes of organic compounds (DNA and proteins) responsible for the generation of 
circadian rhytmicity and for !ife itself. 
Therefore the operation of the circadian system may be thought of as a sensors-pacemaker-effectors 
triad. The organism senses stimuli in the environment, the information from the stimuli affects the 
pacemaker 's operation, and the pacemaker controls effector mechanisms such as locomotor activity 
and body temperature. 
Each member of the triad may have many physical components, and the flow of information may 
include multiple feedback loops. But little is known about the way in which the circadian pacemaker 
acquires the information about temperature and nutritional state required for non-photic entrainment. 
However it is clear that organisms have a circadian clock, but where is it located? 
The master circadian pacemaker in mammals is located in the suprachiasmatic nucleus (SNC) in the 
rosvetral hypothalamus of the brain . What is its mechanism of action? This clock is made up of tran
scriptional/translational loops that, in most animals, involve the per, cek, and cyc genes. 
The pathways through which the receptors send information to the various effector organs are prin
cipally three: the retino-hypotha/amic tract (RHT), the geniculo- hypothalamic tract (GHT) and the 
raphe- hypothalamic trac! (RHT) pathway. 
Four are the substances pharmacologically most involved: the aminoacid gl utamate, the pancreatic 
polypeptide neuropeptide Y (NPY) produced by RHT neurons, the pervasive monoamine serotonin 
originated in the raphe nuclei of Brain , and the hormone melatonin produced by GHT neurons . 
Therefore three main neural pathways provide afference to the SCN. The RHT connects retinai gan
g lion cells to the SCN via a monosynaptic pathway that uses glutamate as its main neurotransmitter. 
The GHT connects the intergeniculate islet of the thalamus to the SCN via a monosynaptic pathway 
that uses NPY as its main neurotransmitter. The RHT is the main carrier of photic information, wh ile 
carry nonphotic in formation . 
In Part V (chapters 14 to 17) are discussed the optimal time of day for human performance (chap
ter J 4), the economica! and medicai implications of shift work and jet-lag (chapter 15), the applica
tion of circadian physiology to the diagnosis and treatment of human d isease (chapter 16), and the 
application of circad ian to veterinary medicine (chapter 17). 
Thus we know that the best performance is achieved around the peak time of the body temperature 
rhythm, which usually occurs in the late afternoon. However the exact timing varies from individuai 
to individuai and th is variability is often expressed in terms of the morningness-eveningness typo
logy. Of course motivation, concentration, and fatigue may overcome the effect of circadian var ia
tion in physical and cognitive capabil ities. 
Moreover even if microgravity in space does not seem to have major effects on fundamental pro
perties of circadian rhythms, circadian physiology can provide significant contributions to the space
exploration enterprise, optimizing the human physical and cognitive performance . 
The description of the jet-lag syndrome, the chronotherapeutics and Pet selection , are reported as 
final chapters of this interesting book together with a complete dictionary of Circadian Physiology. 
Jet-Lag is , in fact, a malaise associated with transmeridian flight improving passenger comfort at the 
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same way of the shift work. The relative treatment involves the artificial reversal of day and night, 
which can be attained by presentation of bright artificial light during work time and prevention of 
photic stimulation during sunlight hours. 
Chronotherapeutics is the prevention treatment of disease informed by knowledge of circadian 
rhythms. 
Like humans other animals exhibit rhythmicity, for example, of body temperature. Thus knowledge 
of circadian physiology can help veterinarians to improve health care of ani mais improving also their 
li vestock management. 
The rigorous and easy to read way of description of ali the aspects of circadian physiology brings 
clarity to this new science elucidating also the involved mechanisms of action of biologica! timing. 
The scheduling of the different topics, the relati ve use of the CD-Rom included, with the 5,000 
bibliographic references repo11ed makes it an easy to read book for Dermatologists. Cosmetic 
Chemists, Plastic Surgeons and of course. ali the I ife scientists interested to better understand the 
importance of circadian rhythms in the everyday !i fe. 
The reported selection of facts and theories compiled in an easy way makes the circadian rhythmi
city comprehensible to ali students and generai readers also . 
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Metabonomics in Toxicity Assessment 
by D.G. Robertson, J. Lindon, J.K. Nicholson and E. Holmes 

2005. pp 536. Hardcover 
USS 199.95ILl15.00 
ISBN 0-8247-2665-0 
CRC Press - Taylor & Francis 
Boca Raton, FL, 3341 USA 
www.taylorandfrancis.com 
www.crcpress.com 

The current major cha llenges for environmental toxicologists and ecotoxicologists include the need 
to develop a mechanistic understanding of the toxic action of pollutants at a molecul ar leve I, and to 
understand how molecular and cellular events affect population and ecosystem functioning. 
The availabili ty of the human genome sequence and the sequences of other species gave rise to hope 
that they would lead to a new set of molecular markers of disease. 
This is because new techniques that enable rapid and/or more complete assessment of in vivo studies 

are of great inte rest to pharmaceutical and cosmetic toxicologi sts. 
In vivo evaluation , in fact , stili remains the gold standard for safety, assessment and wi ll remain so 
for the foreseeable future , given the regulatory requirements for new drugs, cosmetic and medicai 
dev ices also. 
This book, of 12 chapters, presents a summary of the use of metabonom ics in the safety assessment 
of new chemical entities especially important in this historic European time for the new approved 
REACH (Registration , Evaluation and Author ization of Chemicals) regulation. 
An Overview of metabonomics is the topic of chapter 1. Among the new available technologies, 
metabonomjcs represents a promising approach that enables relatively rapid throughput in vivo tox i
c ity assessment, frequently providing bas ic biochemical pathology typically available in standard 

clinica! pathology assessment. Metabonomics, in fact, serves as one leg of the triad of omic techno
logies that includes transcriptomics and proteomics . 
It is important to underline how a systems approach to toxicity evaluat ion that incorporates two or 
preferably ali three omic approaches enables a synergy of data generation and more importantly data 
interpretation that is not possible with one omic technology. 
As a matter of fact, the human system is very extensive and the functional integrity of man is a lso 
dependent on many external factors. 
As well as the genetic component, it is now clear that environmenta l effects such as diet and expo
sure to other substances in the real world have major consequences. Additionally in humans and 
other species, the interaction between the host genome and those of colouring species such as gut 
microbial populations needs to be included. Thus it has been shown that selective dietary supple
mentation can markedly affect the metabolism, and the toxic ity of even common used drugs such as 
aspirin. 
Dietary composition, in turn , influences gut microflora selection and probiotic food products are now 
widely marketed to improve gut health. 
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Therefore th is book brings together information on an emerging technology for completing an under
standing of biologica) processes, namely metabonomics and the focus is on the application of the 
technology to drug safety assessment. 
For these reasons metabonomics is defined as "the quantitative measurement of the time re lated mul
tiparametric metabo lic response of li ving systems to patophys iological st imuli or genetic modifica
tions". 

In metabonomics, not only static cellular and bioflu id concentratio ns of endogenous metaboli tes are 
evaluated, but also full time courses of tluctuations in metabolites, exogenous species and molecu
les which arise from chemical rather than enzymatic processing . In add ition , it a lso covers the study 
of molecular dynamic informat ion such as molecular reorientational corre lation times and diffusion 
coeffic ients in intact tissues. For example, the response of cells to toxic or other stressors general ly 
results in an adjustment of the ir intra- and/or extracellu lar environment in order to mainta in con
stancy of the ir homeostas is ( internal environment). Hence, even when cellul ar homeostas is is main

tained , subtle responses to toxic ity or disease are often expressed in a ltered biofluid composit ion. 
Therefore the most important advantage of metabonomics lies in its abi li ty to follow individuai ani
mais or subjects non-invasively through a complete toxin-re lated metabolic trajectory g iving a holi 
stic pictu re of integrai biological function over time. 
Chapter 2 provides a review on Biomarkers, that have been regarded as single outside spec ies or 
enzyme activities wh ich change outsides normai limits in some pathological situation . But the newer 
systems biology approaches, whereby many analyses are measured simultaneously lead to a new 
type of biomarker finger print. 

These arise typically from transcriptomics studies using gene micro array technology, proteomics 
studies whereby many proteins are detected and identified using largely gel-electrophoresis mass 
spectrometry (MS) approaches and finall y metabonomics using nuclear, magnetic resonance (NMR) 
o r MS where diverse small mo lecule metabolites are measured. 
Why biomarkers? Three are the reasons to use biomarkers for toxicity studies . 
F irstly, the study of toxic ity requ ires a knowledge of the dose or leve) of the substance to which the 
animals or patient is exposed . Secondly, the study of tox ic ity also requires a means of detecting and 
quanti fyi ng the pathologica/ effect. Thirdly, the study of toxicity may require an understanding of the 
facrors which affect the occurrence of the pathological response. Thus we have to measure the expo
sure to the chemical to know the administered dose and , to quantify the tox ic response caused by that 
chemical. 
Therefore, the use of biomarkers in toxicology is becoming of increasing importance, especially in 
re lation to risk assessment. 

Chapter 3 is focused on NMR spectroscopy, its basic principles, its utility as an analytical tool for 
investigating biofluids, and to describe the instrumentation and re lated hardware necessary to ope
rate a functional NMR-based metabonomics laboratory. 
This methodology is especially suitable for metabono mics as it requires little or no sample prepara
tion , is rapid and non-destructi ve, and uses small sample sizes. 
What are the principles on which NMR spectroscopy is based? The phenomenon of NMR arises 
because the positively charged nuc lei of certa in atoms possess a quantized property called spin . 
T his spin is associated with a nuclear magnetic moment , also quantized , such that in a magnetic fie ld, 
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it is possible for the nuclear magnetic moment to take up various orientations with respect to the 
field. Each orientation is associated with a discrete energy state and in the presence of the magnetic 
field these states have different energies. 
As a consequence of the differing energies of the states, the populations of spins in the states are not 
egual and there will be an excess of nuclear spins in the lower level. 
There is a linear relationship between the magnitude of the nuclear magnetic moment and observa
tion frequency of the NMR phenomenon far a given magnetic field strength. Being NMR spectro
meters ex pensi ve, collaborat ing with an existing NMR group is an excellent way far a laboratory to 
initiate proof-of-concept studies before making a large investment in capitai and expertise. 
One of the most successful approaches to biofluid analysis has been the application of NMR spec
troscopy. And this is the topic of chapter 4. 
As known, analysis of biofluids can previde, a window into the biochemical status of a living orga
nism, giving precious infarmation on many of the modes and severity of organ dysfunction, due to 
beneficiai or adverse drug effects or dietary variations. 
The composition of a given biofluid is, in fact, charged according to the leve! of function of the cells 
that are intimately concerned with its manufacture and secretion. In addition to analytical applica
tions, it is possible to obtain a detailed understanding of the interactions of the various components 
in the whole biologica! matrix , such as enzymatic biotransfarmation metal complexation reactions, 
bind ing of small molecules to macromolecules, and cellular and micellar compartmentation which 
occur in different bioflu ids to varying degrees. At this purpose NMR spectroscopy, particularly using 
the 1 H nucleus, of biofluids is useful to characterize the normai metabolic profile in animai and 
human species, to evaluate the type and degree of natural physiological metabolic profiles due to 
human disease processes and xerobiotic adverse effects in man and in animai models . 
However, the two most information-rich techniques are MS and, of course, NMR spectroscopy. 
Currently, far MS-based metabonomics, it is generally necessary to carry out a separation step, 
usually using high performance liquid chromatography (HPLC) or chem ical derivatisation and gas 
chromatography (GC) before the MS stage. Moreover, MS can be more sensitive than NMR spec
troscopy can give lower detection limits . 
However, on advantage that is intrinsic to NMR spectroscopy is that the technique is non destructi
ve and in many cases non invasive. Indeed , th is has led to many medicai applications of the NMR 
effect to detect molecules in vivo, particu la rly in terms of imaging. And this is the topic discussed in 
chapter 5 dedicated to Mass NMR spectroscopy. 
As a matter of fact , one potential application of l H Mas NMR spectroscopy is applying the techni
que to previde a metabolic phenotype to correlate with other so-called omic technologies, such as 
transcriptional analysis and proteonomics during drug toxicity. By allowing the dual observation of 
aqueous and lipid soluble metabolites, transcriptional changes can be correlated directly with ali the 
metabolites present within a tissue rather than limiting the analysis to a particular subset. If this tech
nique can be fully automated a routine step in histopathology will be sending sections to be analy
zed by both histology and J H Mas NMR spectroscopy, providing another tier in the systems approa
ch to drug toxicity. 
On chapter 6 are focused Metabonomics as an Early in Vivo Toxicity Screen. 
Matabonomics technology, in fact , offers researchers a sensitive tool to non-invasively identity tax i-
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cological events that could be applied as an early screen for drug discovery. Currently the realization 
of this potential is underway and the literature on nove! applications wi ll undoubtedly expand expo
nentially in the next few years. However metabonomics will not replace the toxicogenomic and pro
teomic sister 's technologies, but should serve as an extension them , aiding in placing data gleaned 

from these approaches in proper context. A key to the success of these endeavours will be a bioinfor
matics tool that al lows visualization and querying of data sets regard less of the sources. 
Analytical tools of great power are now available to enable the rapid and efficient identification of 
both endogenous compounds and chemical/drug metabolites detected as part of metabonomic stu
dies. However, no amount of technology can compensate for a poorly designed experiment. 
Moreover it is to remember that the metabolic profiles of biologica! fluid from normai individuals 
contain a plethora of endogenous low mass metabolites, the composition of which depends upon the 
sample type and factors such as the species, s train, age, gender, diet, and gut microflora composition 
of the organism from which the sample derives and, indeed, even the time of day at which the sam
ple was taken. 

Therefore it is vita lly imporcant to identify and characterize these metabolites both endogenous and 
exogenous. And this is the topic of chapter 7 . 
Recent advances in bio-analytical separation and detection technologies, combined with the rapid 
progress in bioinformatics, have made it possible to measure much larger bodies of metabolite data. 
One prime example is the use of NMR spectroscopy, in addition with other analytical methods, such 
as MS , HPCL, GC!MS. 
Thus chapter 8 , on Multi-and Megavariate Data Analysis , is focused on srudy methods useful to 
extract information from large tables of data. This is called multi variate data analysis (MVDA). par
ticularly appropriate for mining and inte rpre ting metabonomic, genomic, and proteonic data sets. 
More specifically, on the chapter are described two multi variate projection methods which seem par
ticularly useful: principal component analysis (PCA) and part ial least squares projections to latent 
structures (PLS). 

PCA and PLS analysis of NMR-data creates one or severa! maps that show trajectories of bioche
mical changes in biofluids induced by toxin exposure or disease. 
Thus, in summary, there is really no doubt that the combination of urinary NMR-data and PCA/PLS 
offers a promising approach to addressing the mechanism and nature of pathological events. 
Measurements of metaboli tes may be used , in fact, for the diagnosis of a number of genetic condi
tions, or diseases, and for assessing exposure to xenobiotics. 
ldentifying target organ toxicity remains a primary objective of drug safety assessment. 
And this topic is rev iewed in chapter 9 , Metabonomics to Study Target Organ Toxiciry, reporting the 
extensive literature on liver and kidney. These two organs are, in fact, the two well-studied organs, 
while there ex ist a relative paucity of data on other organs as studied by NMR. 
As the liver is exposed ro absorbed xenobiotics and new drug candidates via portai vein perfusion 
and serves as the centrai point for metabolism. It is, therefore, surprising that this organ can be 
susceptible to multiple mechanisms of toxicity. Because the liver is also designed to synthesize and 
secrete bile acids, drug-induced injury can lead to cholestasis that in itself can propagate additional 
hepatotox ic ity. 
On the other side the kidney is particularly susceptible to tox icants, and nephrotoxicity represents 
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one of the major causes of attrition in drug discovery and development. The kidneys receive, in fact , 
25% of the tota] cardiac output and are thus exposed to high concentrations of toxins circulating in 
the blood. 
Not surprisingly than, certain drugs are also known to produce hepatic and/or kidney injury with 
necrosis and celi apoptosis . Therefore, the identification of more precise and sensitive biomarkers 
for hepatic kidney injury, whether director ind irect injury, could improve on our ability to advance 
drugs through clinica] development and mini mize the occurrence of un toward effects. 
Furthermore, recent efforts on using metabonom ics to study drug-induced vasculopaties are repor
ted also. 
Future work will focus, in fact, on identify ing those unique biomolecular changes associated with 
vascular toxicity that may serve as potential biomarkers. 
Already panomic experirnents underway, linking transcriptomic, proteomic and metabonomic tech
nologies to generate a complete picture form gene to protein to phenotype, will certainly be syner
g istic to our understanding assessment of drug- induced vascular toxicity. 
However, in order to interpret and understand the metabolic consequences of pharmacology, patho
logy, or genetic modification, it is first necessary to define normality in healthy organisms and to 
establish the breadth of normai physiological variation. 
Moreover other challenge far tox icologists include the need to develop a mechanistic understanding 
of the toxic action of poll utants at a molecular leve!, and understand how molecular and cellular 
events affect population and ecosystem functioning. And these are the interesting topics foc used on 
chapters 10 and 11 . 
In generai, pathological and toxicological effects on metabolite profiles are greater than pharmaco
logical effects, with physiological variation causing even more subile perturbations in comparison. 
Nevertheless, these subtle effects have a diverse range of both intrinsic and extrins ic sources, which 
affects many biochemical pathways resulting in characteristic metabolite variation in biofluids and 
tissues. These biochemical pathways may also be involved in toxification or detoxification of xeno
biotics marking it necessary to understand their contribution to define normality. 
O n the other side biomarkers can be used to help to interpret metabonomic-studies with maximum 
value to real environmental issues. The biomarker provides, in fact, an integrated measure of the 
actual response of an organism to a pollutant. However NMR spectroscopy together with pattern 
recognition (PR) techniques provides an efficient tool with which to investigate the inherent meta
bolic variabi li ty in contro! populations of experimental animals and humans. 
This technique, sensitive to detecting physiological variabil ity enables the simultaneous monitoring 
of a wide range of low molecular weight endogenous and exogenous metabolites, and provides a 
method for identifying organic compounds by virtue of the influence of the global and locai chemi
cal environmental of the proton moiety. 
The PR method can be used to reduce the complexity of the data. It is essential , however, to deter
mine normality if wish to facil itate differentiation between physiological and pathological response 
and ascertain the degree of pathological response. 
In conclusion metabonomics has clearly come of age as a science and is entering the realm of routi
ne practice, as an emerging technology. 
According with the authors, although toxicological applications are certainly expanding with the 
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science, there is stili a lot of roomfor growth. And this is the final statements of the last chapter 12, 
Current Challenges and Future Developments in Metabonomics Technology. 
Thus the book brings a lot of information on the emerging metabonomic technologies focusing all 
the topics to the drug safety assessment. 
Moreover it try to revaluates the term metabolism, as applied to mammals, proposing a more com
plete class ification of the range of metabolic processes, interacting to the outcome of a disease pro
cess or a drug activity. Complex in fact, are the interactions that occur at leve! of many celi types 
between endogenous pathway contro! and the metabolism foreign compounds many of which also 
induce their own metabolism. 
In conclusion this interesting book, fil ling a gap in the literature, offers a fu ll comprehensive sum
mary of the use of metabonomics in the safety assessment of new chemical entities. 
Giving the present state of the art on metabonomics, the book may represent a basic reference for 
ali toxicologists and scientists involved in safety assessment especially today when in EU 
Community has been approved the final low on REACH (Registration , Evaluation and Authorization 
of Chemicals) that will regulate about 30.000 chemicals made and distributed in Europe. 
The most revolutionary aspect of this new regulamentation is, in fact, the change of responsibility 
passing from public authorities to producers, importers and users of chemical substances. Thus the 
necessity to define a correct ri sk management identifying the safety assessment of each chemical 
compounds. And, at this purpose, thi s new book wi ll be of great interest for ali chemi sts, toxicolo
gists and dermatologists involved in a li the strategies and techniques necessary to identify endoge
nous and xenobiotic metaboli tes present at the leve! of the human body and environment. 

84 

P. Morganti 
Editor-in-Chief 



lllX 

+uawa:;;unouuv 



XIV 

Announcement 

COSMETIC DERMATOLOGY FROM WEST TO EAST: 
THE COMBINED REPLY FORA GLOBAL WELLNESS 
~ UndertheAuspicesof: iiiiil lnternational Society of Cosmetic Dermatology 

--· 
.___ 
- ·-

LOCATION: Beijing, CHINA -
Beijing lnternational Convention Center (BICC) 

DATE: October, 20 -23, 2007 

ESTIMATE O PARTECIPANTS: Over 1.000 
OBJECTIVE: to promote & enhance the concept ofwellness worldwide 
MAJOR TOPICS 
1. Acne and Rosacea 1 O. Photobiology and Photodermatoses 
2. Basic Science of Cosmetic Dermatology 11. Pigmented Disorders 
3. Chemical Peeling 12. Skin Care 
4. Cosmetic Dermatitis 13. Sun Protection and Sun Screens 
5. Dermatologica! Surgery 14. TCM in Cosmetic Dermatology 
6. Hair Diseases and Care 15. Diet Supplements & Functional Foods 
7. Laser Therapy 16. The Philosophy of Menta! & Physical Fitness 
8. Nail Disorders and Care 17. Fibers & Health 
9. Cosmeceuticals 18. Miscellaneous 

BENEFITS OF ATTENDING 
• ldentify the future challenge for Cosmetic Dermatology 
• Assess 
•Compare 
• Evaluate 

the efficacy of Cosmetics, Functional Foods, Nutraceuticals & Drugs 
the Connection between Cosmetics and Nutraceuticals 
the biological function of new raw materials for Cosmetic & Food 

• Hear 
• Hiqhlight 

the latest market developments of Cosmetics, Functional Foods & Nutraceuticals 
the to date role of Medicai Doctors in Wellness 

• Explore 
• Update 

how match science and naturals in Wellbeing by the use of healthy tissues 
trends and new approaches to bette ring the human way of Hving 

WHO SHOULD ATTENO 
Key players in Cosmetic Dermatology, Pharmaceuticals and Nutraceuticals 
With responsibility in 
• Teaching at University level 
• Sales & Marketing-product development 
• Research & Development-manufacturing 
• Formulation- labeling/packaging-branding 

TOBOOK 
•BOOK 
•COMPLETE 
•DISCOUNTS 

now via ourweb site at: http://www.chinamed.com.cn/iscd2007 
the registration form present in the web site 
tor groups booking are available contact: iscd2007@cma.org.cn 

SPONSORSHIP OPPORTUNITIES 
This lnternational Congress offers an excellent opportunity to profile your company through 
tallored sponsorship opportunities. For detalls contact via e-mail : iscd2007@cma.org.cn 

For further informatlons: 
Europa: morganti@iscd.it - Rest ofthe worfd: iscd2007@cma.org.cn 
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Useful lnformation 

Contact the Organizer 
Mr. Ron Meng, ISCD2007 Secretariat 
Convention Services, Chinese Medicai Association 
42 Dongsi Xidajie, Beijing 10071 o, China 
Tel: +86 (10) 8515 8146 
Fax: +86 (10) 6512 3754 
E-mail: iscd2007@cma.org.cn 
Web Site: http://www.chinamed.com.cn/iscd2007 

Currency 

~7 
All payment should be made in either US dollars or Chinese currency RMB. The rate between 
US dollar and RMB is US$1 to RMB 8. 

- ' 
Before 2007-6-30 2007-7-1to10-10 

After 2007-10-10 
On site 

Full Participant 300 350 400 
ISCD Member 250 300 350 
Resident/Student/Nurse 200 250 300 
Accompanyinq Person 100 100 100 
Note: The Organizing Committee will grant a certain number of free registration and exhibitor's badges 
according to the number of booths booked and sponsorship involved. 

Congress Contractors 
Please contaci the Secretariat tor details on congress contractors of freight forwarding, A-V 
equipment, exhibition furniture, catering, etc. 

Hotels 
The Secretariat has block booked hotels in different price categories. Sponsors and exhibitors 
can book the hotel rooms they require directly from the Secretariat at net rates without an 
agency's surcharge. Bookings will be processed on a "first-come, first-served" basis. 

Provisional Program Outline 

2007-10-20 2007-10-21 to 22 2007-10-23 
Registration Scientific Session Scientific Session 

Morning Break/Poster Break/Poster 
discussion/Exhibition discussion/Exhibition 
Scientific Session Scientific Session 

Noon 
Luncheon Satellite Closing Ceremony 
Symposia/Lunch 
Scientific Session 

Afternoo Break/Poster 
n discussion/Exhibition 

Scientific Session 
Evening Opening Ceremony and Evening Satellite 

Welcome Banquet Symposia 
~ The daily exhibition time is from 09:00 to 17:30 on October 21 -22, 2007; 09:00-1 2:00 on 

October 23, 2007. 
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~ t ìl 8th lnternational Congress of lnternational Society of Cosmetic Dermatology 
\ ~ October 20-23, 2007 ee;j;ng, China 
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Reply Form 
FAX: +86 (10) 65 12 3754 
Email: iscd2007@cma.or!!.cn 

_ I'm interested in the Congress, please put my name in the mailing l ist. 

Prof. Dr. Mr. Ms. 

Family Name: ------- --- Given Name: --------------

Hospital/lnstitute: -----------------------------

StreetAddress: _____________________________ _ 

Z ip Code and City: --------------------------

Country: ___________________________ ~~~~-

Phone: _____________ _ Fax: ________________ _ 

E-mail : ________________________________ _ 

Signature: ------------ Date:-----------------

ISCD2007 Secretariat 
Convention Services, Chinese Medicai Association, 42 Dongsi Xidajie, Beijing 100710, CHINA 

TEL: +86 (10) 8515 8146 FAX: +86 (10) 6512 3754 Email: iscd2007@cma.orq.cn 
Website: http://www.chinamed.corn.cn/iscd2007 
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7th Congress of the Baltic Association of 
Dermatovenerologists 

Dear Colleagues and Friends, 

6-8 September, 2007 
Riga, Latvia 

You are cordially invited to part1c1pate in the 7th Baltic Association of Dermatovenerologists 
Congress which will take piace in Riga, the metropolis of the Baltics, on September 6-8, 2007. 
l t is planned that about 2000 dermatovenerologists from alt over the world will take part in the 7th 
Congress of BADV. 
Because of the high class invited speakers Congress will be an outstanding event giving renewed 

motivation in our daily work in assisting our patients in treatment dif.ferent diseases. 

This year the main theme of the Congress will be: 

"HEALTHY SKIN FOR EVERYONE - OUR AIM". 

We hope that everybody will enjoy the charming atmosphere in Riga taking back home not only new 
scientific knowledge and ideas, but also memories of friendly contacts with colleagues and exciting 
socia! program during the Congress . 

Welcome to the beautiful European city of Riga! 
Andr is Rubins M .D. , 
Congress President 

For information: Prof. Dr. Hab. med. Andris Rubins 
Tel.: + 371-29481725 
Fax.: + 371-7361615 
E-mail: info@badv.lv or arubins@apollo.lv 
Web site: www.badv.lv 
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• High tollerability. Altamente tollerabili 
• Non greasy. Non grassi 
• Rapidly disappearing. Invisibili sulla pelle 
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To prevent UV-induced skin damages. 
Previene i danni del sole 

To preserve skin natural defences 
Preserva le naturali difese della pelle 

To prevent the oxidative stress 
Previene la Formazione dei radicali liberi 
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