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. 
Clinical studies established efficacy with mild to 
moderate hair loss in the frontal - parietal scalp(1
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lncreases mass and numbers of hair in a short periodl1
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•Compatible with all the drugs and cosmetics 
•Formulateci to treat mild-to-moderate inflammatory acne, 
indispensable for patients with sensitive skin 
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BRIEF SUMMARY 

DESCRIPTION 
Keratotal Acne is a special fat-free lamellar 
phosphatidylcholine emulsion developed 
for the treatment of acne. lt is delivered in a 
special phospholipidic-vehicle linoleic acid 
rich which contains glicolic acid and salicilic 
acid partially neutralized by a special 
patented blend of aminoacids 

INDICATIONS 
Keratotal Acne is indicateci for the 
treatment of acne. Absolutely necessary as 
a cosmetic substitute or support in pre­
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agents (benzoil peroxide, retinoic acid, 
ecc.) is not recommended. Penetrates 
pores to eliminate excess sebum, most 
acne blemishes, acne pimples, blackheads 
and whiteheads in a short period treatment. 
lts continously use helps to prevent the 
development of new acne efflorescences 

ADVERSE REACTIONS 
In the first days of application transient 
effect such as stinging or itching may be 
observed 

HOWTOUSE 
Twice a day. Before applications cleanse 
the skin thoroughly; if stinging occurs, 
reduce application to once a day forthe first 
ten days of treatment 

3 - M. Ghiczy, H.P. Nissen, H. Biltz (1996) The treatment of Acne Vulgaris by phosphatidilcholine from 
Soybeans, with a high conteni of linoleic acid. J. Appl. Cosmetol. 14, 137-145 





Caracteristics 
• Autodosable 
• ph balanced 
• Alcohol-free 
• Non-irritating 
• Gentle 
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A NEW MAVICEUTICAL 

FDR TOPICAL TREATMENT 

OF SKIN INFECTION 
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CLEANSER 
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Indications 

> In pre and post-operative 
treatment 

> In post laser treatment 

>In preventing infection and 
formation of scar lesions 

> To help in healing and 
revitalizing damaged skin 
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Summary 
Nowadays, the determination of human skin microtopography is currently curried out by profi lome­
tric and surfometric methods which are based on mechanical or optical conceptions. The skin micro­
struc ture assessment is performed through a skin replicas made of silicone rubber (Sil fio"') or with 
cast in epoxy resin (Araldite®). Profilometric and surfometric methods allow to quantify skin relie f 
by using parameters such as Rtm, Sm . .. Scann ing e lectron microscopy shows images and gives 
qualitati ve information. 
In the other hand the confocal scanning microscope (CLSM), gives simultaneously images of the 
skin surface associated with quantitative measurements of the microtopography. With this apparatus, 
it is easy to perform a skin images with an assessment of the microstructure before and after appl i­
cations of topica) medic ine or cosmetic for eva luating their efficiency. It is possible to work in vitro 
by us ing replicas, or in vivo, directly on the skin surface. The major inconvenient of th is technique 
is a li mited area to explore (3-5 plateaus). We are progressing in solving this problem by using a 
speci al device for inc reasing the s tudied surface. Moreover, it is indispensable to study the same 
area (same plateaus and same furrows). For th is reason it is necessary to localize exactly the same 
area ( 1.2 x 2mm) before and after a product final appl ication, whatever the period extend of treat­
ment. 

Riassunto 
La determinazione della microtopografia della cute umana viene normalmente effettuata mediante 
l'utilizzazione di metodologie meccaniche (profi lometria) o ottiche (surfometria). 
La microstruttura della pel le viene replicata con l'utilizzazione di resine siliconiche (Siflo"') o epos­
sidiche (Araldite"'). Per ottenere valori quantitativi è necessario utilizzare assieme a queste tecniche, 
la mic roscopia elettronica a scansione. 
Con la microscopia a scansione confocale (CLSM) è possibile invece ottenere contemporaneamente 
sia le immagini che i valori quantitativi sia "in vitro" che "in vivo". Il vero inconveniente di questa 

105 



Cosmef1c efflc1ency ossessment through confocol 'oser sconning m1croscopy 

metodica è che si possono controllare soltanto piccole aree. Il nostro gruppo di lavoro sta cercando 
d i risolvere questo problema. 
E' però ind ispensabile che le aree controllate prima e dopo il trattamento siano sempre rigidamente 
le stesse, qualunque sia la durata del trattamento utilizzato. 
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INTRODUCTION 

Cosmetics are daily used by a large number of 
people of diffe rent ages. For thi s reason , it 
seems necessary to contro! the effi c iency of the­
se products and to verify the ir a ttributed good 
characters as skin smoothness, skin hydration, 
etc ... In addition, it is im portant to protect the 
consumers from fal se and misleading or exag­
gerated cla imed g uali ties re lated to some co­
smetic products. A cosmetic efficacy is credible 
by the de termina tion of the skin restoration after 
a cosmetic topica! applicatio n during the indica­
ted period of time. 
The aim of this work was to establish a simple 
technique for a precise location of the skin sur­
face to study, followed by visualization and as­
sessment of the skin microtopographical relief 
after a cosmetic application. Using a replica te­
chnique associated with a confocal laser scan­
ning microscopy, a simultaneous imaging and a 
q uanti tative determination of the human skin 
mi crotopography were performed. 

MATERIALS ANO METHODS 

1. Rep/ication of fhe skin surface 

An impressio n of the ski n microstructure was 
taken by using a si licone rubber materia i (S i 1-
flo®, Flexico Development Ltd, London, GB). 
The area to be replicated was shaved and exac­
tly localised. Two ml of the flu id impression 
materia i, mixed with 3-5 drops of a specific ca­
ta lyst, was applied on the sk in surface of the 
chosen area. A glass microscope slide was pla­
ced onto the unset materiai in order to provide 
uniform thickness, and to faci li tate the removal 
of the skin surface replica (Makki et al, 1979). 

2. The confocal laser scanning 
microscope (CLSM) (Figure 1) 

T he CLSM employed in this work was the TCS 
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40 of LEICA (Paris-Lyon). It has a reso lution 
power of 0,2 µm in the piane X/Y and a 0,4 µ m 
in the Z axis for a wavelength of 488 nm. This 
apparatus offers a good bi-dimensionai image in 
the two axis X and Y and in the three axis X,Y 
and Z, giving a three d imensionai representa­
tion. 
The specimens are illuminated through imaging 
lenses. A diffraction limited light spot is produ­
ced within the sample with a beam source (a) . A 
pinhole (b) focuses the spot. Re-emi tted light is 
deflected by a beam spl itter (c) and is cletected 
by a photomultiplie r (d). In order to produce an 
image, the light po int is moved in X and Y di ­
rections by a mirror dri ven by two galvanome­
ters over a defined area of the sample. A hi gh 
precision focusing stage and a compute r allow 
the user to produce who le series of sectional 
images ancl store informations on optical d isks. 
Topographic measu re ments, as the d istance 
between two points or the width of plateaus sur­
faces ancl the depth of furrows, can be easi ly 
ca lc ul a ted. (Co rcuff a nd Léveque, 1993 ; 
Rajadhyaksha et al, 1995 ; Sheppard and Shot­
ton, 1995 ; Paddock, 1999). 

EXPERIMENTAL 

1. Locafion of fhe skin surface (Fi­
gures 2a, 2b) 

A simple accurate marking method, using a spe­
c ial marker, was performed for indicating easily 
the skin surface areato repl icate and to reprodu­
ce exactly, after 60 days and even more. 

2. Procedure 

In this work, the skin surface studied was an 
area near the right eye of a volunteer female, 45 
year-old. The skin surface was rep licated with 
Silfio® before applying a moisturizer (c). Repli­
cas were taken from the same skin surface. Af­
ter one month of the cosmetic product (c) daily 
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application on the replicated surfaces, according 
to the instructions written on the cosmetic bot­
tle, the replicas were analyzed qualitatively and 
quantitati vely through the CLSM. The appara­
tus moves the sample from the top reference to 
the bottom reference which have been previou­
sly manually fixed and memorized each point of 
the surface. The depths of furrows were calcula­
ted by a computer program, sectioning optically 
the image from the top to the bottom, in ten 
layers. The distance between two points or two 
lines (furrows) could be measured by the same 
program . The acquisition was automatically 
performed. A clear image could be given by the 
CLSM of the skin surface representing 4-5 pla­
teaus, separated by crossing furrows. 

RESULTS 

The surface of the area (plateaus and fu rrows) 
treated by the cosmetic was relocated easi ly af­
ter 30 days. Photographs of the skin surface re­
plicas were taken, with the CLSM, before and 
after the moisturizer application. The restoration 
of the skin su1face was clearly noticeable from 
the images. There was a diminution of fuITows 
(A,B,C,D) depths and the surface profile beca­
me smoother (Figure 3a, 3b). This was confir­
med by the measurements of furrows depths 
before and after the product application (Table 
I). 

DISCUSSION 

The results of this work demonstrate a techni­
que which assures a good location of the surface 
to study (Figures 2a, 2b). There was a replica­
tion of the same surface area after 30 days of a 
cosmetic application which proves the accuracy 
of the localization method. Our study was car­
ried out on skin swface negative replicas which 
assured an economy of time and money. When 
profilornetry, surfometry and scanning electron 
microscopy are ernployed for determining skin 
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microtopography, skin positive replicas are ne­
cessary. The surface analysis with the CLSM gi­
ves the possibility to have an irnage of the skin 
rnicrotopography associated s im ultaneously 
with measurements of furrows depths and pla­
teaus widths (Figure 3). This apparatus has a re­
markable advantage compared to the scanning 
electron microscope which gives skin surface 
images of very good qual ity, but unfortunately, 
without measurements. 
From the present results, it is clear that the con­
tro] of a cosmetic efficiency can be pe1formed 
perfectly by the CLSM. The moisturi zer em­
ployed in this work showed its efficacy by de­
c reas ing the depths of furrows (Table T). A noti­
ceable difference could be observed between the 
profiles of surfaces before and after the product 
applicati on (Figure 3a, 3b, Tabi e I). The skin 
surface became smoother. 

lt is important to mention that there a re some 
essential aspects to consider : 
- The surface area studied was not very large 

(3-4 plateaus). Thus, it is advisable to increase 
the surface analyzed by the CLSM. 

- The exact location of the area (same plateaus, 
sa rn e furrows) is absolutely necessary, 
otherwise the visualization and the assessment 
of another area ha ve no interest and g ive false 
results. 

- It is difficult to compare the results of this 
work with our previous studies in this fi eld 
(Makki et al. , 1979 ; 1987), unless the same 
quantitative parameters (Rtrn : average of fu r­
rows depths ; Sm : average of plateaus widths) 
were employed. For thi s reason, it is neces­
sary to exert in this technique, the sarne para­
meters of profi lometry and surfometry. Then, 
we can be able to compare the diffe ren t 
methods and to use the rnost sensitive one. 
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Table I Furrows depths measurements 
before and after 30 days of a daify cosmetic (C) application 

Furrows (10 measurements) Furrows depth (µm) 

DO 

(x ± S.D.) 

A 80± 5 

B 60 ± 3 

e 40± 2 

D 80 ± 3 

Eachfurrow was measured IO times 
DO 

0 30 

X 

S .D. 

The day before cosmetic (e) application 

After 30 days of the cosmetic (e) daily application 

The mean 

Standard deviation 
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Figure I 

D30 (S.D.) 

(x ± S.D.) 

30 ±I 

10± I 

IO± J 

50 ± I 
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Thc same skin surface afler 5 wecks 

Figt1re 2 Skin surface localised the first day (DO) and 5 weeks after (5W) 

Figt1re 3 
Ja 

Jb 

11 o 

/ 
u yht u l1~lght Ullt 

TI1e samc skin surface 30 days afl er thc cosmctic application 

Wrinkles near to the eye before and after appl ication of a cosmetic (e) 
Before treatment (DO) : the surface profile is showing different incidents and furrows are 
noticeable. 
The same eye wrinkles after 30 days of the daily cosmetic (e) application : the skin surfa­
ce profi le becomes smoother and furrows are narrower and tight. 
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Summary 
In the epide rmis of terrestrial vertebrates stratum corneum lipids are known to pl ay an important ro­
le as regulators of skin permeabi lity; particu larly ceramides, some of which with very long chain, 
hydroxy fatty acids, are important components of this "barrier" function. Ceramides are derived 
from the hydrolysis of previous existing glucosylceramide during the terminal stages of epidermal 
differentiation, due to the presence of a lisosomal-like glucosylceramidase localised in the lamellar 
bodies in the space between stratum granulosum and the inferior layer of stratum corneum: the defi­
ciency of glucosylceramidase, local ized in lysosome, is responsible of Gaucher's disease. 
In this study we investigateci the glycolipids and ceramide distribution in the epiderm is of 4 Gau­
cher's patients (two of type I and two of type 3), compaired wi th the same parameters in 4 healthy 
donors. 
The comparison between the pathological samples and the healthy ones, indicates an impai rment of 
the degradation of glucosylceramide to ceramide in the lamellar bodies of Gaucher's patients stra­
tum corneum, as shown by the high percentage of the former (range: 48-69% of the tota! glycoli­
pids), and the complete absence of the latter. 
We are now evaluating the usefulness of topica! therapy (in addi tion to the replacement therapy with 
Ceradase) with the use of a lotion containing commercially ava ilab le 3 hydroxy ceramide, which 
fatty acids composit i on is closely relateci to that of the main ceramide present in human skin. 

Riassunto 
Nell'epidermide dei vertebrati terrestri i lipidi dello strato corneo giocano un ruolo importante nella 
regolazione della permeabil ità della pel le; in particolare le ceramidi, a lcune delle quali contengono 
acidi grassi idrossilati a lunga catena, sono elementi importanti della fu nzione "barriera". Esse deri­
vano dall'idrolis i di preesistenti glucosilceramidi durante le fas i terminali della differenziazione del­
l'epidermide, dovuta alla presenza di una glucosi lceramidasi localizzata nei corpi lamellari presenti 
nello spazio tra lo strato granuloso e il margine inferiore dello strato corneo: il deficit di glucosilce­
ramidasi, localizzata nei li sosomi, è responsabile della malattia di Gaucher. 
In questo s tudio abbiamo anal izzato la distribuzione dei glicolipidi e delle ceramidi ne ll 'epidermide 
di 4 pazienti affetti dalla malattia di Gaucher (2 del tipo 1 e 2 del tipo 3), confrontati con gli stessi 
parametri di 4 donatori sani. 
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Il confronto tra i campioni prelevati da soggetti malati e soggetti sani, rivela uno squilibrio nella de­
gradazione del glucosilceramide a ceramide nei corpi lamellari dello strato corneo dei pazient i affet­
ti da Gaucher, come dimostrato dall'alta percentuale dei primi (dal 48 al 69% dei g licolipidi totali) e 
dalla completa assenza delle ceramidi. 
Stiamo adesso valutando gli eventuali vantaggi ottenibili con una terapia topica ( in aggiunta alla te­
rapia sostitutiva con Ceradase) basata sull 'uso di una lozione contenente 3-idrossiceramide la cui 
composizione in acidi grassi è assai simile a q uella della principale specie ceramidica presente nella 
pelle umana. 
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INTRODUCTION 

Lipids are considered to play an important role 
in the s tructure, differentiation and fu nction of 
the epidermi s. 
During the process of keratinisation and epider­
mal differentiation the lipid composition of the 
skin changes dramatically ( 1,2) . These changes 
a re cons istent with the requirement for cuta­
neous waterproofing (2-5). 
In this view, many reports have shown the im­
portance of sphingol ipids in maintaining the op­
ti mal mammalian epidermal pe rmeability bar­
rie r function (6-11 ), and solvent extraction stu­
dies have shown that the progressive removal of 
sphingolipids, rather than non-polar lipids, is as­
sociated with proportional abnormal ities in bar­
rier function ( 11 ). 
Stratum corneum lipids major constituent, cera­
mide, has been shown to be associated to both 
water retaining capac ity of the skin and permea­
bility barrier ( 10-13); ceramide is thoug ht to de­
rive primarily from glucosylceramide which is 
practically absent in the exte ri or laye r of the 
s tratum corneum. This suggests the presence in 
the stratum corneu m of hydrolytic enzymes; in 
fact, data from the literature show that a number 
of catabolic enzymes, such as sphingomie linase, 
triacylglycerol hydrolase ( J4), phospholipase A 
( 15), s teroid sulphatase ( 16), and b-g lycos idase 
( 17-19) are locai ised in the lower part of the 
horny layer. 
Together ali these data lead to the hypothesis 
that the hydrolysis of gl ucosylceramide to cera­
mide plays an important role in the formation 
and the maintenance of epiderrna l permeability 
barrier ( 12). This hydro liz ing steps however, is 
on ly one aspect of the complex process by whi­
ch the permeabi lity barrie r is build-up. Other 
possible bi oche mi cal events associated with 
stratum corneum barrier formation might be the 
hydrolys is of sphingomyelin by sphingomyeli­
nase and/or the breakdown of phospholipids by 
a variety of phospholipase. 

For these reasons we analysed the distributi on 
of glycosphingolipids in the stratum corneum of 
4 sk in biopsies from patients affected by Gau­
cher's disease, the commonest lysosomal stora­
ge disorder, characterised by an accumulation of 
glucosylceramide in the reticuloendothe lial sy­
stem and, in the neuronophatic forms, in the 
centrai nervous system. 
Three phenotypes of Gaucher's disease a re reco­
gnised: type 1, without neurologica! in volve­
ment; type 2, with acute neurologica! involve­
ment and lethal within the first 2 years of !ife; 
type 3, with chronic neurologica! involvement. 
The association of cutaneous abnormali ties with 
Gaucher's d isease is stili a controvers ia] pro­
blem. Skin manifestations are reported to be in­
frequen t and non- s pecific, s uch as d iffuse 
brown or yel low-brown pigmentation and easy 
tanning (20). Hyperpig mentation is probably 
due to a greater deposit of melanin ; infact iron 
metabolic alterations characteri stic of the disea­
se may interact w ith ty ros in ase activity 
( 19,20,2 1,22,23). 
On the other hand cutaneous a lterations are par­
ticu larly evident in Gaucher's di sease type 2; 
this phenotype causes death afte r few days or 
months from the birth and shows the characteri­
s tic symptoms of "collodion baby" such as ec­
tropon, eclabion, petechias, purpura, and bright 
and tight skin . 
Purpura, ecchimosys, te lang iectasia, pallor and 
sometimes a yellow skin colour can be caused 
by hepatic invas ion of Gaucher's cells (20,2 1 ), 
but it is notatali clear that a cause - and - effect 
relationship exists between the glycolipids sto ­
rage in different organ and the cutaneous disor­
der. 
The histological examination of the cutaneous 
biopsy in these patients has shown the presence 
of ex foliati ve lamella r ichtyos is with normai 
derma and epidermis, but with a great thicke­
ning of stratum corneum and folli cular hyperke­
ratosis. 
A female type I Gaucher's disease patient, d ia-
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gnosed when 50 years old, had thickened, har­
dened and xerotic skin ; palms of hands and so­
Jes had hyperkeratosis and rhagades; on the con­
trary unguis modi ficat ions were not noticed ; 
hair appears dry without dandruff. A biopsy on 
the right forearm with punch 4.0, showed Jittle 
thickened skin, without the ichtyosic desq uama­
tion such as seen in type Il (Celleno L. and Mel­
chiorre M. persona! communication). 

MATERIALS ANO METHOOS 

PATIENTS AND CONTROLS 

The skin biopsies were taken from patients with 
type I and type 3 Gauche r's disease under enzy­
me replacement therapy with Ceradase and we­
re kinclly proviclecl by Dr. B. Bembi (C. H. "Bur­
lo Garofalo " ancl lnstitute of Pediatrics, Univer­
sity of Trieste); the skin from healthy contro ls 
were surgically removed from a 52, a 54 and a 
67 years o lei women abclomen ancl a 52 years 
ol cl woman arm. 
Gaucher patie nts' features in terms of age, type, 
severity of the clisease and peri od of therapy are 
reported in Table I. 

REAGENTS 

Commerciai chemicals were of the highest a vai-

lable grade; Sil icic acid (200-400 mesh) for co­
lumn chromatography, standard ne utra! g lycoli ­
pids and ceramides for thin-layer-chromato­
graphy were from S igma Chemical Co. (St. 
Louis, USA); Silica gel plates (Kieselge l 60, 
HPTLC I Ox I 0) were from Merck GmbH 
(Darmstadt). 

LIPIO EXTRACTION ANO 
PURIFICATION 

The lipids were extracted accorclin g to the 
method of Brunngraber E.G. et al. (24). 
Briefly, each sample was handly accurately ho­
mogen ised in a mixture of ph osphate buffer 
( I OmM, pH 6.8) I tetrahydrofuran (THF) I: 8. 
After centrifugation, at 10000 rpm for IO min., 
the pellet was extracted three more times wi th 
the same solvent mixture in a d iffe rent ratio 
(phosphate buffer I THF I :4). 
The 4 supernatants collected after each centrifu­
gation were pooled and partitioned by addition 
of dieth ilethe r ( 1/3 o f the tota! volume). T he 
mi xture was gentl y shaken and centrifuged at 
2000 rpm for I O min.; the lower phase was re­
moved; to the remaining upper phase, I/I O of 
the tota! vol ume of water was added and the 
mixture was centrifuged again in the same con­
clitio ns. The two lower phases were collected to-

Table I Patie nts' features 

NAME AGE (y0
) GAUCHER TYPE TIME OFTHERAPY Ci') 

R.L. 20 3 I 

FA. 28 I -

P.M. IO 3 3 

S.M. 33 I -

0
: years 

_I : 1101 yet in therapy with Ceradase. 
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gether and were referred to as "aqueous phase" . 
The remaining organic phase was dried under 
vacuum (Rotavapor BUch i 46 1 Water Bath , 
Switzerland) at room temperature, resuspended 
with 2-3 ml of chloroform and applied to silicic 
acid (previously acti vated for 12 hr at 80°C) ch­
romatographic column ( l x 10 cm). The column 
was conditio ned wi th 50 ml of chloroform befo­
re loading the sample (25). 
A previous passage with chloroform, in order to 
elu te cholesterol and neutra! lipids, was perfor­
med. The column was than e luted with two dif­
ferent kinds of solvent mixtures: chloroform I 
methanol 95:5 (v/v, 100 ml), which e luted cera­
mides, and acetone I methanol 9: l (v/v, 100 ml) 
which e luted neutra! g lycolipids and sulphati­
des. Each fraction was coll ected and taken to 
dryness under vacuu m: the ceramide fraction 
was then resuspended in 2-3 ml of chloroform I 
methano l 2 : 1; the second fraction was d issolved 
in 2-3 ml of chloroform. 
To obtain a complete purification , an appropria­
te a liquot ( I ml) of the neutra! glycolipid frac­
tion was hydrolysed in methanol I NaOH 0.6N, 
at 37°C for I h. After hydrolysis, the sample 
was part itio ned with 1.2 ml methanol I HC I 
0.5N, l.7 ml bidistilled water and 3.4 ml chlo­
roform, vortexed and centrifuged a t 2000 rpm 
for IO min. The upper phase was eliminateci; the 
lower phase was rin sed twi ce w ith 4.5 ml 
methanol I bidistilled water I: I, discarding the 
upper phase each time. The lower phase was 
taken to dryness and resuspended in 2-3 ml of 
chloroform I methanol 2: J. 
The qualitative and quantitative percentage di ­
stribution of each class of neutra! glycolipids 
was achieved by high performance th in layer 
chromatography (HPTLC) on l Ox l O cm silica 
gel plate previously ac tivated at l20°C for l hr. 
The developing solvent system was: chloroform 
I methanol I water ( 110:40:6, by voi. , running ti­
me: 40 min) and the visualising reagent was the 
diphenylamine spray (0.25g of diphenylamine 
in ani line I aceto ne I ortoph osphori c acid, 

0.25 :25 :2.5, by voi.). After spraying, the plate 
was heated at l 20°C for 20 mi n. 
The densitometrie analysis was performed with 
a Camag II TLC Scanner (I = 660nm), connec­
ted to a Shimadzu C-R 3A Chromatopak sy­
stem; the concentration of each compound was 
determined using a standard cal ibration curve, 
obtained spotting pure reference standards in 
different amounts. 
The quali-quantitative evaluation of ceramides 
was also achieved by HPTLC. Plate was activa­
ted as above described. Developing solvent sy­
stem: chloroform I methanol I water (95:5:0.5, 
by voi. ). The compounds were then visual ised 
by spraying the plate with a mixture of anisal­
de hyde I ace ti c acid I s ulph uri c ac id 
(0.25 :25:0.5, by voi. ). After sprayi ng, the plate 
was heated at I 20°C for I O min. 
The densitometrie analysis was performed at 
6 1 Onm; the concentration of each compou nd 
was determined as above described. 

RESULTS 

Tables li and I li, respective ly, show our results 
concerning the content of each neutra! glycoli­
pid, as µg/mg of fresh tissue and thei r percenta­
ge of the tota!. Tota! glycolipids as well as glu­
cosilceramide amount are higher in patients as 
compared to contro! simples (Table Il). 

Glucosy lceramide was the mos t remarkable 
neutra! glycolipid in ali of our samples, both as 
indicateci by its absolute amount or by its relati­
ve percentage (Table III); its range was 35-46% 
of the tota! glycolipids in three out of controls, 
and 48-69% in the pathologic samples. In one 
contro! its percentage reached the value of 70%; 
this subject showed also the highets amount on 
the µg/mg tissue bas is.The other glycolipid con­
tent and distribution do not seem to have any 
apparent correlation with the disease. Lactosyl­
ceramide was missing in two o ut o f the four 
samples while pentahexosylceramide was ab-
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Table Il Glycolipids conteni in the skin biopsies analyzed. 

NMIE TISSUE TOTAL GLUCOSYL LACTOSYL SULPllATIDE TRIHEXOSYL TETRAHEXOSYL l'ENTAHEXOSYL 

\VEIGHT (mg) GLYCOLIPIDS CERA~llDE CERM IIDE CERA~ llDE CEl!AJ\llDE CERAJ\llDE 

R.L 40.390 0.1 80 0.087 0.030 0,022 0,032 0.009 n.d.a 

F. A. 15.490 0, 170 0.11 4 n.d.a 0.007 0,009 0.026 0.0 14 

P.M. 9,400 0.744 0.4 15 n.d.a 0.0 19 0.022 0.288 n.d.a 

S. M. 8.600 0,648 0.449 0.023 0.0 11 0,027 0. 139 n.d.a 

F.M. 334.200 0. 124 0.088 0.0 11 0.0 15 0.006 0.00 1 0.002 

P.A. 393.060 0.086 0.030 0.031 0.008 0.003 0.006 0.007 

C.J. 65.450 0.096 0.042 0.015 0.004 0.006 0.004 0.026 

B.J . 826.000 0.026 0.012 0.003 0.003 0.00-t 0.002 0.003 

The rcsuhs are given as µg/mg of fresh tissue; the samples referred to as R.L., F.A., P.M. and S.M. are the 
pathologic samples; 
F. M .. P.A., C.J . and B.J . are the healthy controls. 
": not dctectable. 

sent in three out of the four Gaucher's samples . 
One of th e patient in therapy with Ceradase 
(R.L.) showcd a clecrease in glucosy lceram icle 
absolute content if compared with the other pa­
tient (Table 11); pcrcent distribution of the stored 
compound in the two patients under enzyme re­
placement therapy (R.L. and P.M .) are more si­
milar to the normai ones (Table lii) . 
According to the method we used. tota! cerami­
des were only detectable in contro! samples (Ta­
ble IV, pane! a), where we analysed also the di­
stri but ion of different molecu lar species; the 
presence of higher amounts of OH-cerami de 
and 30H-ceramidc was noticed in ali the four 
samples. In C.J. subj ect the hydroxy species are 
the only one present. 

DISCUSSION 

In this study we have investigateci the amount 
of ceramide and glucosylceramide in the skin of 
Gaucher 's disease pati ents, compared with 
healthy contro! samples. 
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Gaucher's disease is due to the defici ency of 
glucosy lceramide 13-glycosidase, (E.C. : 3.2.1 . 
45, 13-D-glucosyl-N-acy lsph ingosine glycohy­
drolase) a lysosomal enzyme: on the contrary 
the hydro lysis of skin glucosylcerami de takes 
piace in th e lamellar bodies at the interface 
between the upper part of stratum granulosum 
and the lower part of stratum corneum. Howe­
ver it was suggested that the lysosomal ancl the 
lamellar bodies enzymes should have similar 
character istics, even though thei r topology is 
different; this suggestion is further supported by 
the ascertained presence in the lamellar bodies 
of a proton pump (26) to secure the acidic con­
ditions for the optimum of acti vity of the enzy­
me. The similari ties between the two enzymes 
is funher supported by the demonstrati on that in 
an ani mal model for Gaucher's disease, one of 
the most impressive cl inica! sign was the colla­
pse of w ater barri er. Holleran W. M . an d 
coworkers (23) showed the correlation between 
the deficit of glucocerebrosidase and the cuta­
neous barrier permeabil ity, the ultrastructural 
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Table III 
Glycolipid percentage and distribution in the pathologic samples 

(a) and in the healthy ones (b). 

% GLUCOSYLCERAMIDE 

% LACTOSYLCERAMIDE 

% SULPHATIDE 

% TRIHEXOSYLCERAM IDE 

% TETRAHEXOSYLCERAMIDE 

% PENTAHEXOSYLCERAMIDE 

R.L. 

48,25 

16,4 1 

12,43 

17,7 1 

5, 19 

n.d.a 

F.A. 

66,84 

n.d.a 

3,88 

5,28 

15,53 

8,47 

P.M. 

55,77 

n.d .a 

2,5 1 

2,99 

38,72 

n.d.a 

El % GLUCOSYLCERAMIDE 

~ % LACTOSYLCERAMIDE 

o % SULPHA TIDE 

S.M. 

69,28 

3,53 

1,58 

4,10 

21,5 1 

n.d.a 

l!l % TRIHEXOSVL CERAMIDE 

o% TETRAHEXOS Y LCERAMIDE 

l3l % PENT AHEXOSYLCERAMIDE 

R.L. 

F.M. 

% GLUCOSYLCERAMIDE 

% LACTOSYLCERAMIDE 

% SULPHATIDE 

% TRIHEXOSYLCERAMIDE 

% TETRAHEXOSYLCERAMTDE 

% PENTAHEXOSYLCERAMIDE 

P .A. C .J. B.J . 

F.M. 

70,83 

8,83 

12, 12 

5,14 

1,00 

2,06 

P. A. C.J. B.J. 

35,70 44,04 46, 10 

36,07 15,23 9,70 

9,84 3,78 9,90 

3,53 6,23 16,80 

6,7 1 4,03 6,00 

8, 15 26,70 11,50 

El % GLUCOSYLCERAMIDE 

l::1l % LACTOSVL CERA MIDE 

o % SULPHA TIDE 

EB % TRIHEXOSY L CER."'.MIDE 

O% TE TRAHEXOSYL CERAMIDE 

l3l % PENT AHEXOSYLCERAMIDE 

a: not detectable 

aspect of stratum corneum and the epidermis li ­
pid conte nt. This study was performed using 
healthy mice a nd ho mozygous mice for the 
Gaucher's disease gene. In these ones Odland 

bodies are modified and incomplete, there is an 
increase of trans epidermaJ water loss, a decrea­
se of epidermal ceramide and of glucerebrosida­
se activity, which was reported to be no more 
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Table IV 
a) Ceramide content (a; mg/mg fresh tissue) and distri bution (b; %) in healthy controls. 

NAME OH-CERAM IDE 

F.M. 0, 109 

P.A. 0,064 

C.J. 0,17 1 

B.J . 0,055 

b) 

NAME % OH-CERAM IDE 

F.M. 4 1,842 

P.A. 42,508 

C.J. 48,834 

B.J. 46.963 

": not detectable 

CERAMIDE 

0,033 

0,007 

n.d.a 

0,021 

% CERAMIDE 

12,668 

4,606 

n.d.a 

17,990 

60,000 

50,000 

40,000 

30,000 

20,000 

30H-CERAM IDE 

0,118 

0,079 

0,179 

0,041 

% 30H-CERAMIDE 

45,530 

52,886 

51,166 

35,040 

TOTAL CERAMTDES 

0.260 

0, 150 

0,351 

0. 11 8 

CDF.M. 

C5l P .• A.. 

g C.J. 

918.J. 

10

'

000 

llll~~IUUH~ll!::lll~~I!) 0,000 
%0H­

CERAMIDE 
% CERP..MIDE % 30H-

CERAMIDE 

than I% as compared to normai ani mais 
Thi s experimental model could justify the alte­
ration found in newborns skin with Gaucher's 
di sease type II. In fact these mod ifications 
should derive from incomplete intercellular la­
mellae formation caused by a reduced transfor­
mation of glucosylceramide into ceramide. 
However experimental data indicate also that 
the "storage" of glucosylceramide in the sk in 
was more responsible of the barrier disruption 
rather than the absence of ceramide ( 12). 
Also in other lisosoma! pathology the epidermal 
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barrie r function is compro mised by tissue accu­
mulation of ceramide: cl in ica! expression of the 
classic form of Fabry disease, due to the defi­
cieQCY of cx-galactosidase A, are cutaneous va­
scular les ions (angiectases) that progressive in­
crease in the number and size with patient's age 
(27). On the other hand Farber disease, another 
lisosoma! pathology, associated with deficiency 
of ac id ceramidase lead ing to tissue accumula­
tion of ceramide, shows granulomatous Iesions 
in the skin (28). 
Possibly more than one processe are involved in 
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the skin barrier formation. Small differences in 
these catabolic processes seem to exist among 
the different regions of the keratin izing epi the­
lium , resulting in subtle variations in lipid com­
position of the stratum corneum, so explaining 
the differenl physico-chemical organizalion and 
fluidily of intracellula r lipids (29). However the 
conversion of g lucosy lceramides lo ceramides 
remains one of the more important step in the 
formalion of the barrier, also due to the topo­
logy of lhese complex lipids (30). Holleran et 
al. found that the induced barrier abnormal ities 
were not reversed by coapplication of ceram ide 
( 8). No indications on the chemical struc1ure of 
the used ceramide were presented. It is no­
teworthy that the most abundant species of cera­
mide present in the skin has a pecu liar fatty acid 
composition as shown by Uchida et al. (3 1 ). 
Due lo the small amount of extracted lipids we 
were unable to pe rform reliable analys is on the 
fatty acid composition of our samples 
In conclusion our results seem to indicate that 
the glycosidase , no rmally present in the lamellar 
bodi es, failed in our patients to hydrolyse the 
g lucosylceramide to ceramide, as shown by the 
complete absence of the latter in the pathologi­
cal samples but its presence in a re lative hig h 
amount in the healthy subjects. Due to the re le­
vant role of ceram ide in the cutaneous permea­
bi lity barrier function, these findings might ju­
stify the presence of a mild to a severe dry skin 
in our patients. To our knowledge this is lhe first 
report on glucosy lceramide and ceramide con­
teni in 1he skin of Gaucher di sease palients. ln­
fact despile many studies of g lycolipid conteni 
in various 1i ssues of these patients it appears 
that skin has been never ana lyzed, probably be­
cau se, ma inl y in type I , the a lte ration s in 
epithelia are not of suffic ienl clinica! significan­
ce compa.red to the other more severe problems 
associateci to 1he disease. 
In order 10 sol ve the question whether or not the 
coapplication of ceramide could improve the 
skin abnormali ties in Gaucher's di sease patients, 
we prepared a special emulsion conlaining 0.5 -

I% 30H-ceramide, which fatty acid composi­
tion is more close ly relateci to what reported by 
Uchida et a l. (32) 
The treatment of the patients is now started and 
the preliminary results seem very encourag ing. 
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Summary 
The early steps of skin tissue repair are sustained by fi broblast proliferation, collagen deposition, 
and re-epithe lization. On the contrary, injury or surgery in predisposed individuai can result in hy­
pertrophic scar. 
Ke loid is characte rized by an increased number of fibroblasts, mast cells and a greater collagen 
synthesis with irregular bund les conformation which contributes to the formation of a disordered re­
pair tissue. 
However some medical-grade chitosans seem lo bave a reparative action on wounded tissues, indu­
cing the formation of orde red repair tissue where coll agen bundles had a regular direction. In this 
way, wounds did met slow evident scar formati on or the wound contraction proper of the keloid. 
The a im of th is study was to contro! the activity of a gel based on a new patented hydrosoluble chi­
tosan derivative of medicai grade to repair and improve the cutaneous microenvironment on wou n­
ded tissues. 
Dermo-epidermal grafts were performed with the aid of a dermotome on the frontal part of the th i­
ghs of I O patients aged 30 to 50 years. In every patienl a donor site was dressed with N-carboxy­
butylchi tosan pads, the other was treated with phytostimuline gauze. 
On day I O and 30, when the surgical wounds were cli nically healed, bioptie fragments were obtai­
ned from both areas. 
Ultrastructural analysis of the areas treated by our chitosan derivative, showed a regular distribution 
of the collagen network and the generai aspect of the derma gave an overall impression of histoar­
chitecture order which was mo re evident than in controls. 
Overall , the epithe lium was organized and c itologically normai. 
The studied chitosan derivative seems to favour the celi proliferation, the rap id re-epitheliazation of 
the tissue and optimizing the cutaneous repair, limitating the process of wound contraction . 
It seems this gel could be considered as an innovative cosmeceutical or medicai device able to speed 
up the ti ssue repair and to avoid the keloid formation 
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Riassunto 
li processo di riparazione della cute O caratterizzato da alcune fasi pri ncipali: prol iferazione di fibro­
blasti , deposizione di collagene e riepite lizzazione. In soggetti predisposti, tuttavia, insulti e/o inter­
venti ch irurgici possono dare origine a cicatrici ipertrofiche (cheloidi). li cheloide caratterizzato 
sia da un aumento del numero di fibroblasti e mastociti, sia da una maggiore sintesi di fibre collage­
ne i cui fasci tendono ad assumere una conformazione irregolare determinando la comparsa di un 
tessuto di riparazione disordinato. 
Alcuni "medical-devices" a base di chi tosano sembrano avere, tuttavia, un'azione riparativo/ricosti­
tutiva inducendo una ri parazione tissutale ordinata, con fasci di collagene disposti in maniera rego­
lare, riducendo le possibilit di formazione di cicatrici ipertrofiche e/o di cheloidi. 
Scopo del presente studio stato la valutazione della capacit di un nuovo chitosano idrosolubile, 
applicato quale gel, migliorare il microambiente cutaneo di un tessuto lesionato. 
Lo studio stato condotto su I O pazienti, aventi un 'et compresa tra 30 e 50 anni , sottoposti ad inne­
sti dermo epidermici a medio spessore. Le zone donatrici di innesti sono state realizzate sulla parte 
anteriore di entrambe la cosce in tutti i pazienti; un area ~ stata medicata con il prodotto in studio, 
I Jaltra con fi tostimolina come area di controllo. 0 stata eseguita una biopsia delle aree trattate e di 
quelle di controllo al I Oi e 30i giorno. 
Le analisi ultrastrutturali condotte sulle aree trattate con il gel di chitosano, hanno mostrato una di­
stribuzione dei fasci di collagene regolare e un derma con un ordine istoarchitetturale pi evidente 
rispetto alle zone di controllo. Inoltre l'epitelio si mostrava organizzato e ci tologicamente normale. 
Questo derivato del chitosano sembra pertanto favorire la proli feraz ione cellulare e la rapida riepite­
lizzazione del tessuto, ottimizzando cos la riparazione cutanea e lim itando il processo di contrazio­
ne della ferita. Tale gel potrebbe quindi essere utilizzato in medicina o in cosmetologia come mezzo 
per accelerare la riparazione tissutale e per evita re la fo rmazione di cheloidi. 
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In superfic ia l lesions, the rebui lding of a normai 
t issue is made possible by the basai cells of the 
epidermis, which pro liferate and cause the tis­
sue to regenerate. This process becomes more 
difficult for lesions, which penetrate deeply into 
the dermis, because the layer of basai cells who­
se proliferat ion would create a new epidermis is 
lost, and its formation is entrusted only to cells 
bordering the inj ured area. This process, howe­
ver, is very slow and frequently interrupted by 
infec tio ns that occur in thi s type of les io ns . 
When the lost of tissue is severe this is replaced 
by healing tissue, as it is impossible to obta in a 
perfect "restitutio ad integrum ". The scar ti ssue 
is a particular connective tissue, frequently poor 
in e lastic fi bers, which can not be comparecl to 
the dermis because its has no normai e lasticity 
and yie lds eas ily, with pathological stre tching of 
its matri x structure. Another evident characte ri­
stic of scar tissue is tendency to retract. Wound 
healing alte rations, i.e. excessive c icatrization, 
leads to cheloicls. 
Aim of the present study was the evaluation of 
the following materia ls abil ities: a) fa vour for­
mation of physio logically and histo logically va­
l id extracell ular matrix; b) enhance vasculariza­
tion and orderecl collagen fibre formation; c) fa­

vour basai celi migration and pro liferation; cl) 
protect against infections; e) accelerate heali ng 
in slowly healing wounds (l -4). 
The use of glycosaminoglycans in wound treat­
ment is not new, and was justi fied by the occur­
rence of hyaluron ic acid, chondroitin-6-sulfate, 
and de r rna tan s u lph a te, a mo ng o ther co m­
pounds, in the extracellular matrix. Nevertheless 
chitosans were found to be biocompatible and 
degradable in the human body, and the ir unique 
basically made them more promising for tissue 
regeneratio n and microbia l growth depression 
than other polysaccharides. In this study, 5-8 hi­
gh rnolecula r weight N-carboxybuty l chitosan 
(700,000 Da) was used e ithe r as a transparent 
membrane or as a freeze-dried materiai having a 
sponge-like appearance, the d iameter of pores 

being in the range I - 500 microns. 
The pads were obtained sterile after the chemi­
cal manipulatio n and lyophilizati on; thus the 
freeze-dried dressing can be packaged under 
sterile conditions with no further treatment. In 
any case, however, s te rilisation was done by ir­
radiating with 60-cobalt gamma rays ( 1.4 Mrad) 
the freeze-dried N-carboxybutyl chitosan in sea­
led plastic envelopes: this treatment did not af­
fect the chemical and physical characteri stics of 
N-carboxybuty l chitosan. 
The chemical treatment of chitosan lead ing to 
water-soluble N-carboxybuty l chitosan included 
ultrafiltratio n and dia lys is (membrane cut-o ff 
I 00,000 Da) which permitted removal of fore i­
gn matte r, conta minants, pyrogens and salts 
from the N-carboxybutyl chitosan solution. Su­
ch treatments a lso penn itted to refine the avera­
ge molecular weight by e liminating small po ly­
saccharide fragments. Thus, the resulting free­
ze-dried wound dressing was fou nd to be well 
suited for appl ications in vivo and, thanks to its 
sponge- like and expanded form, it interacted in 
an ac tive manner w ith cell s migrat ing fro m 
adjacent tissues into the implant, while the che­
mical structure of N-carboxybutyl chi tosan ac­
ted as a template for the extracellular matrix re­
construction. 
The macromolecules present in the extracellular 
mat:rix probably exert two main functions in the 
hi stoarchi tectura l organisation: they provide a 
medium where cells can migrate, and mediate 
adhesion between cells and substrate. Specific 
binding sites confer to those mo lecules the abi­
lity to interact with each other; for instance fi­
bronectin binds to hyaluronic acid, collagen and 
heparin. 
Substances re leased by platelets and macropha­
ges stimulate the prolife ration of fi broblasts, 
which characterises wound repair morpho logi­
cally. Fibroblasts then secrete collagen that in i­
tially is immature but able to provide a structu­
ral suppo1t to fragile newly formed capillaries. 
The morphological role of glycosaminoglycans 
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is known to lead to cellular proliferation, stro­
ma! coll agen network and functio na l characteri­
stics close to normai. T he ordered deposition of 
collagen and the histoarchitectural reconstruc­
tion of cutaneous wound tissues can be modula­
ted by N-acetylglucosamine polymers (ch it in 
derivati ves) suppl ied to the wound. Similarities 
between some modified chi tins and hyaluronic 
ac id have been unde rlined. 

CUTANEOUS REPAIR 
IN PATIENTS 

Patients undergoing plastic surgery were subjec­
ted to medium thickness dermo-epide rmal ex­
plant. The donor site (ca. 50 cm2) was dressed 
with freeze-dried s terile pads of N-carboxybutyl 
chi tosan; the contro! clonor site on the same pa­
tient was treated w ith phytostimuline gauze (5). 
During the healing period, the square shape of 
the wound was preosserved whi le its size de­
creased progressively, as a point o f di fference 
from control s where the square shape was lost 
soon. In no case infect ions were reported a nel 
complete healing occurred afte r 8 days (7 for 
controls). 
Ul trastructural analys is ident ified fibroblasts of 
e longated shape, arranged according to preci­
sely oriented paralle l lines. Yascular structures 
were largely present, while the inflammatory 
cellular compo nent was occasionai. T he rather 
loose collagen network showed a regular distri ­
bution. The generai aspect of the derma had an 
overal l his toarch itectura l o rder more evident 
than in controls. The epidermis showed in gene­
rai a linear junction w ith derma, deprived of 
marked offshoots. The epithelium was in gene­
ra i organi sed and cytologically normai, even 
though a Malpighian layer appeared less exten­
ded than in contro ls. The ski n reached its firmi 
differentiation w ith superfic ial aspects of nor­
mai keratinisation. 
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HEALING OF ULCERS 
IN AGED PATIENTS 

In aged skin, collagen undergoes c ross-li nking 
reactions and physico-chemical alterations; pro­
teoglycans decrease in generai and their percent 
ratios are altered. Vascular wa lls undergo th ick­
ness increase and a reduced quantity of oxygen 
reaches the cutaneous tissues with unfavourab le 
consequences in case of ulcers and burns. Hy­
pertens ion, oedema, atherosclerosis and cliabe­
tes further reduce the q uantity of oxygen, nu­
tri e n ts a nd cells havi ng defe nsive ac t ion 
(leukocytes and macrophages) reaching the cu­
taneous tissue. 
I O Patients (average age 62) affected by ische­
mico-ulcerative lesion of the legs were studied; 
every patient had altmost two ulcerative lesions: 
the bigger one was treatedwith N-carboxybutyl­
chitosan, the smaller with phytostimuli ne gauze. 
lf the lesions had the same size, the one in the 
lower site was treated wi th N-carboxy buty l­
chitosan , the upper o ne wi th phytost imu lin e 
g au ze. Biopti c spec im ens were kept fa r to 

morphological stucly on 30° days when the le­
sions were a li healecl. 
Compared to controls, a more rap id epitheliali­
sation was remarked (7 days instead of I 5-20 
days). In no case infections occurred and good 
haemostasis was observed . From a morphologi­
cal point of view, controls showed the usual di­
sordered deposition of collagen fi bers, whilst in 
patients treated with N-carboxybutyl chitosan a 
correct hi stoarchitecture of the regenerated skin 
was observed wi th, in particular, an ordered or­
ganisation and vascularization of the derma. In 
these patients, N-carboxybutyl chitosan exerted 
favourable effects on the partially altered meta­
bolism presented by senescent cutaneous tissues 
ancl favoured functiona l recovery. 

CONCLUSIONS 

Steri le, pyrogen-free and pure N-carboxybutyl 
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chitosan is affordable via a chemical treatment 
of c hitosan , wh ich introduces carboxybuty l 
groups on some of the polymer glucosamine 
units. Water-solubility is achieved while preser­
ving the cationic character that is important 
from severa! standpoints, inc luding antimicro­
bial action (6). 
The nove l group artificially introduced into chi­
tosan was expected to be non toxic and proved 
to be so. Experimental evidence indicated that a 
major part of the carboxybutyl groups is in the 
methyl pyrrolidinone form which introduces an 
aspect of similarity with synthetic polymers and 
monomers wide ly accepted in the pharmaceuti ­
ca l , med ica i and cos met ic fi e ld , s uch as 
poly(vinyl pi rro lydone) (7,8) and pyroglutamate 
(9). In practice , in our study N-carboxybutyl 
chitosan was well tolerated by a li patients. 

Regenerative Aspects of Hu111a11 Skin 

Chitosan is an insoluble, partly crystalline sub­
stance in the form of irreg ul ar and abrasive 
grain s . Eve n though it can be put in to a n 
amorphous form, its hydrogen-bonded structure 
lives little chance for effective interactions with 
wound tissues. On the other band, chitin/chito­
san dressings recently developed as non-woven 
tissues can be used on wounds but there is no 
evidence of any biologica) action (10- 14). N­
Carboxybutyl chitosan, on the contrary, combi­
nes in itself des irable chemical characteri stics 
and biologica] significance. By acting as a tem­
piale for the extracellular matrix regeneration, it 

heals wounds and ulcers with little or no scar 
formation , leading to better funct ionality and hi­
stoarchitectural organ isation than w ith other 
dressings. 
N-carboxybutyl chitosan favoured an orderly re­
construction of de rma! architecture, a rapid re­
constitution of the stremai network. This study 
demonstrates that it is possible to modulate the 
wound healing processes with the aid of bioma­
terials to produce replacement-like processes, 
rathe r than scar tissue formation. The biomate­
rial here examined took an active part in the re­
pair processes. The biomaterial exhibi ted parti­
cular biologica! significance, suggesting diffe­
rent the rapeutical application in re la tion with 
specific morpho-structural properties: it could 
be used, as structural modulators in wound dres­
sing. 
Finally, as the application of chitin and chitosan 
to wounded human ti ssues has been experimen­
ted only in recent years, different kind of mole­
cular modification of this polysaccharide must 
be performed. 

Regenerative Aspects of Human Skin 
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Summary 
Cutaneous benign tumors and disorders of pigmentation (hipopigmented as well as hyperpigmented 
spots) are most common skin symptoms in hereditary skin diseases. At the samc time these are the 
basic cutaneous problems which cosmetologists have to deal with in the ir prac tice. They are moslly 
seen at birth or develop during the first years of I ife. In the majority of cases they indicate the pre­
sence or, more often, the increased risk of various systemic disorders development. The fact that su­
ch skin les ions are seen severa) years before systemic a lterations occur de termine the importance o f 
correct interpre tation of such skin symptoms for the complications preventi ve purposes. 

Riassunto 
I tumori cutane i benigni e le discromie (aree ipopigmentate ed iperpigmentate) sono sintomi cutanei 
mo lto comuni nelle mala ttie ered itarie della pe lle. Allo stesso tempo esse rappresentano i primi pro­
blemi cutanei che i cosmetologi devono affrontare ne lla pratica. 
Le discromie si riscontrano maggiormente alla nasc ita o si sviluppano durante i primi anni di vita. 
Nella maggioranza de i casi indicano la presenza o, più spesso, il rischio crescente dello sviluppo di 
varie malattie sistemiche. 
Il fatto che tali lesioni cutanee si ritrovano alcuni anni prima che le alte razioni sistemiche si svilup­
pino, determina l'importanza di una corretta diagnosi di tali s intomi cutane i a l fine di prevenire futu­
re complicazioni . 
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Hereditary skin diseases represent the most se­
rious among cutaneous disorders. A s a rule ge­
nodermatoses are associated with various syste­
mic disturbances. Jn most cases cutaneous le­
sions develop a long time before systemic alte­
rations become evident. The importance of cor­
rect interpretation of such skin symptoms is 
beyond doubt. Jt is a prereqiusite for the early 
diagnosis which in turn determines further pro­
gnosis. 
The data discussed below were obtained during 
the long-term cl inical observation of patients 
w ith var ious hereditary skin pathology. A li of 
them developed serious systemic complications, 
partly as a result of misinterpretati on of thier 
cutaneous lesions prior to their referral to our 
department. 
For the purposes of this article we ha ve subdivi­
ded the most common sk in changes in two 
groups: disorders of pigmentation and benign 
cutaneous tumors. 
Anal ysis of over 150 case histories revealed that 
such lesions often do not attract the attention of 
paecliatri tians, generai physicians ancl someti -

Fig. I 
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mes even that of dermatologists. Moreover, the 
lesions are often being treated as a simple co­
smetic problern. Absence of appropri ate treat­
ment results in development of systemic corn­
plications, inreversible in rnost cases, inclucling 
rnalignant transforrnation of benignant tumors. 
Hyperpigmented spots (cafe-au-lait rnacu les), as 
well as freck ling in auxillary and/or ingu inal 
fo lcls are the earliest skin symptoms of von Rek­
linghausen disease (neurofibrornatosis ty pe I) 
(5). l t is known that various skeletal abnorrnali­
ties, not equally severe in ali cases, are com­
rnonly seen in neurofìbromatosis. These abnor­
mal i ties tenei to progress with advancing age 
and sornetimes leacl to chronic cardiac ancl pul­
monary insuffi ciency. Fractures of the bones 
easily develop. In the boy shown on Fig. I a 
very slight trauma resul ted in the vertebra! co­
lumn fracture and in a severe 4th degree kypho­
scoliosis wilh subsequent cardiovascu lar and re­
spiratory impairment and pronounced physical 
retardation. 
Multiple lentigines, predominantly locali zed pe­
riori fici all y, on muco us membranes, digits, 

Fig. 2 



palms and soles are a lso seen at birth or appear 
duri ng the first years of !i fe. They are asympto­
matic. In some patient these spots were diagno­
sed as moles which d id not require further me­
dica i o bservation. But being a symptom of 
Peutz-Jegers-Touraine syndrome (periorific ial 
lentiginosis) (4), they are the markers of the 
small and large intestine polyposis which deve­
lops severa! years later with the increased risk 
of malignant transformation of polyps into ade­
nocarcinoma. 
Maple leaf - like hypopigmented spots, seen in 
children, are the earl iest cutaneous signs of Bur­
nevi I le-Pringle disease (Fig. 2). As we could 
see, some of the patients consulted at our de­
partment due to the previous misdiagnosis had 
an advanced epilepsy and pronounced mental 
retardation. lt should also be remembered about 
the increased incidence of malignant brain tu­
mors development as well as cardiac and renai 
compl ications in these patients. The vita! impor­
tance of therapeutic investigation of such chil­
dren before the systemic pathology develops is 
obvious. 
Cutaneous changes in the giri , shown on Fig. 3 
were diagnosed as multiple pigmented naevi. 
But lentigines of generalized pattern are the ear­
liest symptom of LEOPARD-syndrome. Pa­
tients must be under clinica! supervision to pre­
vent the development of cardiovascular, neuro-

Fig. 3 
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logie complications etc. 

Pigmented spots in neurofibromatosis I type are 
seen at birth and in some patients almost 15-20 
years before the development of neurofibromas, 
which so metimes, es pecia lly in case of 
plexiform neurofibromas may transfer in to neu­
rofibrosarcoma. The misdiagnosis in patient 
shown of Fig. 5 and removal of just a s ing le 
derma! neurofibroma at a beauty care center re­
sulted in development of thousands of neurofi­
bromas which covered most of body surfaces 
including the face. 
lnherited cutaneous tumors, especially if they 
develop in early childhood may be helpful in 
preventing serious systemic complications. For 
in stance, it is know n thai in overwhelming 
majority o f patients with neurofibromatosis type 
2 bilatera! acoustic neuromas result in deafness 
on average at the age 20-30 (6). That is why it 
is very important for the patient to be under me­
dicai supervision, in case cutaneous schwanno­
mas are diagnosed in association with multiple 
cafe-au-la it spots. 
Spitz nevus (Fig.4) is not a genodematosis per 
se, but we have seen severa! cases of congenita! 
spindle and epithelioid celi nevi, that were trea­
ted with e lectrocoagulation as angiomas when 
solitary, and as molluscum contagiosum when 
multiple in infants. As it is, Spitz nevus is one 

of the most common simulators of ma­
lignant melanoma of the skin, both cli­
nically and histologically (l ,3). Howe­
ver, when it recurs after such unneces­
sary medicai manipulation s (with a 
great deal of inflammation, as we have 
seen), it may acquire more atypical fea­
tures that become mis leading for the 
pathologist. 
We have suggested that multiple cuta­
neous le iomiomas (Fig. 5) indicate the 
increased risk of uterine myoma. Such 
association was present in ali fami ly 
cases observed by us. It is very impor-
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tant to say that ali out patients underwent hyste­
rectomy at chi ld-bearing age. A s cutaneous 
changes are seen severa( years before the uteri­
ne myoma develops, the importance of timely 
diagnosis cannot be overestimated. 
T he presence of multi ple sebaceous tumors 
(adenomas as a rule) should rise suspicion and 
prompt examination should be made to reveal 

Fig. 4 
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the internal malignancies (gastrointestinal most 
commonly), which usual ly precede cutaneous 
lesions. 
Thus certain skin lesions can be helpful in cor­
rect diagnosis of internal pathology, which, if 
made in time, improves further prognosis and 
course of the disease. 

Fig. 5 
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NUTR(A)CEUTICAL OR NUTR(l)CEUTICAL? 
Pierfrancesco Morganti 

Editor - in - Chief 

To abbreviate the two words/concepts of nutrition and pharmaceutical, recently in USA has been 
coi ned the new word nutraceuticals to underline the importance that should be given to a correct 
diet, that, as it is well known, contributes to the qual ity of !ife in a key way. 
Why nu traceutica l and not nutriceutical? 
Since the words nutrition or nutritive come from the Latin "nutrio-is" and "nutrimentum", the sub­
stitution of the vocal "i" with the "a" has been probably done for sound easiness, because English, 
differently from Italian and Latin, very often is written in a way and pronounced differently. 
From a semantic point of view I stili remain doubtful considering more correct to write nutriceutical 
instead of nutraceuti cal: the English words "nutrition, nutrient and nutritive" are written with the "i". 
Apart from that, du ring "The 3rd "International Exhibition and Conference on Nutriceuticals food 
for vitality" he ld in Geneva this year, was stressed the necessity of developing functional food in or­
der to improve the generai health of the world population, reducing the ri sk of the early onset of li­
fe-threateni ng diseases. 
According to Prof. Marce! Roberfroid, from the Catholic Un iversity of Louvain in Belgium, "the 
development of functional food is a unique opportunity to contribute to the improvement of the qua­
lity of the food offered to consumer's choice for the benefit of his well-being and health". But fu nc­
ti onal food has to be well defined and need specific low regulations. At this purpose, al though the 
US does not have a specific regulatory category for functional foods, the food and drug administra­
tion in USA has authorized different "health claims" to be a llowed on food labels and which may hi­
ghlight the re lationship between a food substance and a disease or health-re lated cond ition. That's 
what has been reported by Clare M. Hasler from University of Illinois, who also affirmed how the 
consumer interest in functional foods, nutriceuticals and die tary supplements is at an ali time high in 
the USA and is expected to continue as baby boner dominate the market for the next 30 years. 
Regulatory initiative related to nutriceuticals and functional food are currently underway in Canada, 
according to what said by Kelley C Fitzpatrick, president of Sa of Saskatchewan -nutraceutical 
Network .. The Canadian Standing Committee on Health (SCH) provided recommendations for the 
regulation of Natural Health Products (NHP) as a separate category from food and drugs. NHPO has 
to include "substances or combinations of substances consisting of molecules and elements found in 
nature as well as homeopathically prepared products for the purpose of maintaining or improving 
health and treating or preventing disease conditions. NHPs would include, but would not be limited 
to vitamins, minerals, enzymes, co-enzymes, co-factors, herbs or botanicals and animai source sub­
stances, and a variety of molecules extracted from natural substances such as amino acids, polysac­
charides, peptides, naturally occurring molecules and synthesized one by chemical or b iologica! 
means". 
According to Tsuneo Hirahara from ISSI "the concept of functional foods was proposed in Japanese 
academic society since 1980 and the legislation of these foods was first implemented as FOSHU, 
which stands for "food for specific health use". FOSCHU is a permission system for label ing the 
chain that a food claim, helps maintaining or is suitable fora health condition when the claim is sub­
stantiated based on medicai and nutrition science. 
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Based on the concept of traditional Chinese medicine (TCM), foods have to maintain and improve 
health status, to prevent disease and help in treating disease; and to facilitate rehabilitation. 
In TMC food and drug are from the same sources, are based on same theories and have the same 
uses . 
According to the Food Hygiene Law of the people's Republic of China reported by Junhi Chen from 
ILSI, the food claimed to have specific health fu nctions shall not be hazardous to human health and 
the functions and ingredients of the product shall be identica! with the information given in the pro­
duct description materia i, and there shall be no deceiving information. 
The debate on health claims largely extends beyond the frontiers of Europe and the orig in of diffe­
rences observed in the European or international law situations lies in the different nutrition and 
health context. Though the existing processes leading to harmonization in Europe preclude rapid 
change in regulatory texts, the scientific substantiation of health claims the frameworks for commu­
nication are evolving. Therefore, the common objectives are to permit industri ai innovation vehicle 
protecting public health by proposing operational rules, according to what reported by Ambroise 
Martin from French Food Safety Agency and Tage Offertsholt from Food Group Denmark .. 
Both industry and consumers stand to gain contro! and endorsement of health by government autho­
rities and it ought to be possible to communicate health benefits to consumers when true and docu­
mented. As a matter of fact, consumers have to know, for example, that our body harbors a natural 
ability to re-transform malig nant cells into normai. healthy transcription without apoptosis or lysis. 
This is what reported by Thomas Tallberg from the Institute of Bioimmunotherapy of Helsinki, Fin­
land. Moreover food allergy is increasing in the world due to an increase in the last years of the use 
of severa! allergising foods because of a diffusion of different food ali over the world, once confi­
ned to certain countries. 
Food allergy interest about 8% of the children and 2% of the generai population of adults and the 
hypoallergenic functional foods can be an important solution , according to C. Ortolani from Niguar­
da Cagranda Hospital in Milan, Italy. 
A correct diet is fundamental to live better and longer but it's necessary that we ali learn to know 
better and deeper our body and all the substances active included in the foods in order to select them 
according to our needs. 
Development of nove! or functional foods is one of the most exciting and promising way in which 
the future food supply may address human health needs and well being. For thi s to happen, there 
will be need to be a conjunction of food governance according to what reported by Prof. Mark L. 
Wahlqvist from University of Adelaide, Australia. The extent to which the new and emerging food 
supply will draw upon technologies, like that greater communication between scientists and the 
community, will allow future progress. For the successful progress will be mandatory an engage­
ment through education and the direct intervention of the governments and international agencies to 
emanate and diffuse appropriate regulations. 
At this purpose a new class ofbiolog ically active food additives has been worked out in the research 
conducted at the St. Petersburg Institute of Bioregulation and Gerontology, as reported by Prof. V. 
KH Khavinson. 
These new bioregulators, named cytamins TM, seem to be able to correct the cellular metabolism in 
damaged cells of the ti ssues. This results in production of morphologically normai cells wi th an 
enhanced resistance to pathogenic agents. 
Cytamins application regulates and restores the mechanism of organic defense, thus enabling pre­
vention of various diseases and pathological states. 
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Also the "good old" vitamins are on the spotlight again, such as vitamin E recognized as the human 
body's most important lipophilic antioxidant. Furthermore, it should be remembered the importance 
of the "antioxidant networking", i.d. the co-operation between vitamin E, vitamin C and further an­
tioxidants such as glutath ion, lipoic acid and selenium-containing enzyme glutathi on peroxidase, as 
reported by Dr. Christine Gartner from Cognis- Deutchland. 
What makes beta-carotene unique? 
Its bioprotective effects. For the antioxidant and immune system modulating properties. 
Observational epidemiologica! studies have clearly shown an inverse relationship between dietary 
intake of beta-carotene, or blood levels, and risk of cancer, risk of coronary heart d isease and stroke, 
and age-re lated eye diseases. 
Accord ing to Dr. Ruud Schmeink fro m D SM Food Specialties - the Netherlands, unfortunately be­
ta-carotene has not been proved to be the "magie single ballet" to prevent disease. In fact it should 
be add to other carotenoids as licopen, which strengthen also its melanin-stimulant activity. 
Many others are the botanicals usable as food for vitality, as some polypheno lic structures from Ci­
trus fru it, that have promi sing anticancer properties with chemically-inducing, tumor-inhibiting cha­
racte ristics and strong acti vity against well-known chemical carc inogens, such as benzopyrene. A 
unique extraction process capable of isolating from citrus frui t fractions rich in polypheno lic com­
ponents was presented by Nissin Garti from The Hebrew University of Jerusalem, Israel. 
Another fami ly of polyphenols are the grape procyan ido lic oligomers, a lso called Jeucoanthocya­
nins. T hese products seem to improve the biochemical and structural properties of the whole circu­
latory system, endowing with an antiox idant acti vity stronger than vitami n-E, accordi ng to the data 
presented by Paolo Morazzone from Indena, Italy. 
Neverthe less the pharmacological and ecotrophological sig nificance of flavono ids and isoflavonoids 
is stili a point of intensive discussion and other studies have to be done for better understand ing 
the ir biologica] role, according to a l I the scienti fic data reported by JOrg Heimann of the fnstitute of 
Pharmaceutical Science in Zurich. 
Another universal antiox idant a- lipoic ac id may help to alleviate the effects of oxidative stress for 
the human body. Due to its unique chemical structure, a-lipoic ac id is capable of attaching the so­
called free radical s, improving also the overall ce llular function of the human body. Schubauer from 
SKW Trostberg AG in Germany presented the data on a commercia lly available a- lipoic acid, which 
does not conta in any traces of organic solvents. 
Ralf Jager from SKW, proposed a nove] unique nutritional molecule combining the energy and en­
d urance booster effect for short-te rm and long-te rm exercise of Creatine and Pyru vate, in a ideai 
manner. It was synthetized a new chemical compound, c reative pyruvate resulting in a "stabil ized 
and improved Pyruvate" and a "highly bioavailable Creatine" proved to be very active as neuropro­
tective agent. 
Food manufactures are aware of the potential for developing a broader range of products which ap­
ply nutrition science and innovative food techno logies and which have demonstrable health bene­
fi ts" 
Diet should be always well balanced in order to avoid any health problem. 
If we eat in a balanced way many problem, as for example, the Premenstrual syndrome (PMS) af­
fec ting women, can be cured, as reported by Georg Boonen of the Swedish Zeller AG . 
PMS causes psychological changes and this patho logy cannot be efficiently treated with a single­
mechanism-based-drug. 
At this purpose a new extract has been developed from the fruit of vitex agrus castus, which proved 
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its significant superiority over placebo for efficacy and tolerability, while soy isoflavones can im­
prove prostate diseases as reported by Mark W. Empie of ADM Nutraceuticals from UK. These 
compounds bave been shown to internet with a number of biologica! systems inhibiting also prosta­
te-cancer's celi development. The isotlavone-aglycones seem to be the most effective of a li phytoe­
strogens playing an important role in the prevention of sclerotic cardiovascular diseases according 
to Dr. Hideaki Hi ranoi from NICHEM Corporation of Japan. 
A correct diet is fondamenta! fora good living. Prof. Thomas Tallberg from the Institute of Bio-im­
munotheraphy of Helsinki , pointed out that the uncommon cases of spontaneous cures reported , 
support the notion that our body harbors a naturally abil ity to re-transform malignant cells in normai 
healthy transcription without apoptosis or lisys, as demonstrated in both human and animai experi­
ments. 
At this purpose, oxidation and reduction biomolecules such as radical oxygen or nitrogen interme­
diates are considered to be "signals" in certain instances and are utilized for the maintenance of cel­
lular ho meostasis. Further understanding o f the complex chemistry of nitrogen or oxygen oxides 
may help develop new therapies and/or new diet supplements based on augmenting what seems to 
be an host defense system. 
This is one of the message expressed during this very interesting meeting that underlined also the 
importance of a correct diet for our better living. 
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Cytokines, specific subsets of celi jn response to a locai stimulus, are produced in very small quanti­
ties and their functions are a lways modulateci by specific receptors on the cell 's surface. Even if tre­
mendous amount of work has been done to e luc idate the structure-func tion of cytokines and cytoki­
nes antagonists, a lot is the work to be done in order to design small molecule drugs that could be 
easily ingested having little or no side effects. 
In order to produce these drugs it's necessary to deepen the knowledge on ali the re levant functions 
that cytokines ha ve demonstrated to have. 
In chapter 8 of this interesting book are reported the final experiments carried out by severa! resear­
ch groups o n cytokines recently identified and their antagonists using a lso the sequence identifica­
tion di scovered by the Human Genome Sciences database. 
As it's well known eosinophils accumulate in some infl amed tissue, such as the lungs of patients 
with asthma, the nasal activity of patients with a llerg ie rhi ni ti s, and the skin of patients wi th atopic 
dermatitis. 
By the way the preclominant he lp cel i involved in allergie diseases is the TH2 subtype, based on the 
secre tion of IL-4, IL-5 and JL- 1 O. 
Whi le IL-4 is recognized as the essential cytoki ne for generating and maintaining a TH2 response, 
IL-5 has a pivotal fu nctional effect on eosinophi ls and as such is considered particularly suitable as 
a therapeutic target. 
In fact when eosinophils are activated, they synthesize and release inflammatory cytokines, such as 
IL-5 , and secrete a set of potent cytotoxic enzymes and proteins that can lyse epithelial ti ssues. 
Thus, inhibition of IL-5, by reducing its systemic concentration, blocking its receptor association, or 
inhibiting downstream celi signaling, could provide a nove! therapy. 
Even if it should be possible to identify small-molecule inhibitors of IL-5 biosynthesis, as it hap­
pens, for example, for glucocorticosteroids and cyclosporin, the most practical and specific thera­
peutic agent at present time is its neutralization by monoclonal antibodies. 
As matte r of fact, they are extremely selective, have a very high affinity for their target protein, and 
if properly engineerecl , can be used in human therapeutics. 
IL- I O is an immuno suppressive molecule down-regulating the antigen preventing and accessory 
celi functions of monocytes/macrophages and blocki ng the produc tion of proinflammatory cytoki­
nes. 
For these activities IL- I O is considered an attractive therapeutic agent for the treatment of the major 
chronic Inflammatory Bowel Disease (IBD). 
On the basis of its safety profile and its back not immunogenic ity IL- I O can be used in long term 
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treatment regimens, representing al so a promising alternative to steroids. 
Al i the data on the scientific rationale for therapy in humans with IL-5 and/or IL- 10 are reported in 
chapters I and 2. 
IL-16 is sy nthesizeci by a variety of immune cells as well as by array epithelium and fibroblasts. 
lt is a pro-inflammatory cytokine generateci as immunomociulatory cytokine generateci as a 63 1 ami­
noacid precursor molecule which is enzymatically cleaved at a serine residue following stimulation 
with T celi mi togens resulting in the secretion of a I 7KDa peptide. 
Functionally, bioactivity of IL- 16 appears to reside in the hydrophi lic region locateci in the carboxyl 
end of the secreted molecule. For its ability to increase the infi ltrating CDh+ celi membranes at sites 
of inflammation, IL- 16 can be considered as a pro- inflammatory cytokine. 
Therefore IL- 16 inhibitors may have therapeutic implications in suppressi ng T cell-mediated in­
flammation. 
The anti -viral effects of IL- 16 on HIV- I replication with its growth factor capabi lities for CDh+ cel­
ls suggests also another potential therapeutic application for IL-I 6. 
In fact these two complimentary activities are both required for immuno-reconstitutio n in indi vi­
dua ls with HIV- I. 
On the contrary very little data have accumulateci concerning the raie of IL- 17 in diseases, even if it 
seems to have a pro-inflammatory function. 
IL- 17 seems to induce secretion o f prostaglandin-E2, which helps the attraeteci cells to cross the 
blood vessels and thus to access the site of injury; production of nitric oxide by articula r chondrocy­
tes in response to IL- 17 could represent a more direct mechanism to destroy microbes; fi na lly the 
ubiquitous distribution of IL-17 receptor support the hypothesis of its involvement in signaling the 
initiation of an immune response. 
However, the importance of its role in alloimmunity, rheumatoid arthritis and psoriasis remains to 
be established by testing the molecules, which specifically block IL-17 or its receptor in the animai 
models pertinent to these diseases. 
IL-18, with a mo lecular mass of 18,3 KDa is a cytokine with pleiotropic effects on various types of 
immunocompetent cells. ft acts on NK cells to induce JFN-g production and to augment their lytic 
activity without requiring any costirnulatory signals. 
IL- 18 enhances a lso the cytotoxic activity of NK cel ls, the c itotoxic T cells (CTL) functions and 
seems to have positive effects agai nst some fungal, bacterial and virai infections. 
Attempting to better understand the rnolecular mechanism of IL- 18 its receptor was identified (lL­
l 8R). This receptor is capable of binding IL- 18 and of transducing a lso sig nals, including the activa­
tion of the transcription factor NFkB. The avai lable data today obtained suggest that IL-I 8 play im­
portant roles in the adaptive immune responses as well as in the innate immune response exempli­
fied by the activation of NK cells. 
Moreover the finding that this interleukine induces the production of prointlammatory cytokines su­
ch as TNFa, IL-1 b and IL-8 raise the possibi lity that antibodies o f IL-1 8 or antagonists to its recep­
tor may be therapeutically applicable as soon as possible. 
IL- 16, lL- l 7 and IL- J 8 are described respectively in the chapters 3, 4 and 5. 
Hepatopoiesis, i.e. the generation process of blood cells, is controlled in part by in teractions of cy­
tokines wi th thei r receptors. These interactions can deliver s timulatory or inhibitory signals to cells 
bearing appropriate receptors. fn chapter 6 are summarized ali the biologica! properties of the cy­
tokine FLT3 and its potential cl inica! applications. 
First of a li FLT3 seems to ha ve potent effects o n myeloid and lymphoid differentiation and therefore 

142 



Book Reviews 

it has the potential for therapeutic use in a number of hematological as well as immunologica! areas. 
The keratinocyte grawth factor fa mily (KGF) is treated in chapter 7. 
Grawth factors are a graup of hormone-like polypeptides playing a centrai raie in the pracess of ti s­
sue repa ir. KGFs, KGF-1 and KGF-2 seem to be the key regulators of keratinocyte praliferation and 
migration playing an important raie in the complex phases of wound repair. 
Whi le KGF- 1 mainly s timulates re -epithe lia lization, KGF-2 promotes both re-epithel ialization by a 
direct e ffect on keratinocytes vi a praliferation and migration, and may stimulate g ranulation tissue 
formation by a direct chemotactic effect on fibrabl asts, playing also an important raie in the epider­
mal-dermal interactions duri ng wound repair. Forali these reasons the exact determination of the ra­
ie of KGF-2 and FGF fam ily members in the pracess of tissue repair may be important in impraving 
the development of a new therapeutic strategies for wound healing and tissue repair. 
The last chapter tries to clarify the rea l raie played by chemokines. 
At present we know little about why different chemokins send different sig na ls thraugh different re­
cepto rs. The immune system is comprised of many celi types, which constantly migrate. This cha­
racteristic is essential for the defense of the organism against foreign agents and for repara tive pro­
cesses. lnsuffic ient recrui tment and activation of leukocytes leads to ineffic ient clearance of patho­
gens. Converse ly, their over-activation or unregulated recruitment leads to pathological damage. 
Understanding mechanisms of chemokine presentatio n and c learance for interfering with unregula­
ted trafficking and activatio n of leukocytes may o ffer new opportunities in drug development. 
Moreover understanding the raie of chemokine ligand mo lecules encoded by viruses may give nove! 
chemo kine-based molecules to treat infections di sease ìnflammation and autoimmune disease. 
Th is inte resting book pravides the reader with a lot of news for better understand the human immu­
ne response, both at a cell ular and molecula r leve!. 
Ali the new cytokines recently cliscovered are well descri bed and biochemica lly iclentified in a way 
to better ex pla in the ir e ffecti ve therapeutic util ity. 
Therefore, it is very useful forali the doctors in medic ine and specialized medicai doctors such as 
dermatologists and/or o ncologists but it's furthermore useful for ali who are interested in examine 
the topic cytokines and growth factors both for research interests and for persona! information. 
I deem it usefu l also for a li the people interested in unde rstanding the topic activity performed by 
the cosmetic praducts especia lly ali if definecl "cosmeceuticals". 

P.MORGANTI 
Editor-in-Chief 
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This interest ing book represents the state of the art on the integration of Combinatoria! Chemistry 
and High Throughout Screening (HTS) used for the di scovery of new anti -inflammatory agents. The 
use of these new techniques will make possible the discovery of new active drugs useful to cure 
many pathologies, the inflammatory processes in this case. 
The book by means of its 12 chapters gives an update and exhausting overview of what was done 
and stili has to be done in order to examine the immuni tary mechanisms that our body activates to 
defend itself from the continuous environmental aggressions, and how the new therapeutic devices 
set up by the modem pharmacology will be developed. 
The first chapter illustrates some of the chemi stries involved in the preparation of compounds used 
in anti-inflammatory research, based essenti all y on poly mer-supported synthesis. As a matte r of 
fact, th is. innovati ve solid phase synthes is has become an indispensable tool for preparing large 
numbers of compouncls thanks to the re lati ve ease manipulatio n and amenability to au tomatio n. 
Examples are reported which describe sol id phase synthesis to prepare libraries o f 4-thiazolidinone 
for Cox- 1 cyclo-oxygenase (Cox-1 ) inhibition or N-carboxyalkyl peptides as inhibitors o f human 
stromelys in (MMP-3), and neutrophil collagenase (MMP-8) etc. 
In the second chapter big room is given to the proteasome, multifunctiona l protealytic complex re­
sponsible for non-lysosomal prote in degradation. Located in both the cytosol and nucleus of euka­
riotic cell s and preclominant as cellular component, it plays a major role in the degradatio n of mi­
sfolded, damaged or abnormal proteins, as we ll as in the modulation of leve ls of key cells sig naling 
regulators. 
Many researchers are attempting to develop inhibitors for this enzyme, since any deregulation on 
proteasome activity has the potential to lead to many pathological conditions. In fac t, the proteaso­
me is involved in the process ing of intracellular antigens, which are presented via the MHC- 1 com­
plex. 
Among the important proteasome substrates are IxB, the inhibitor of the transcription factor NF-kB, 
the cyclin-dependent trinase inhibitors p2 I ancl p27, and the celi cycle regul ator p53. 
Forali these reasons the ability to intervene in these processes with a proteasome inhibitor coulcl ba­
ve important the rapeutic implications for the treatment of inflamrnatory disease, cancer, and a va­
riety of other conditio ns. 
Unfortunate ly despi te the irnportance of the proteasorne, little work has been done on the design and 
development of srna ll rnolecule inhibitors. Except for lactacystin analogs peptide-based aldehyde 
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and boronic acid containing inhibitors, few small organic molecules have been studied up today. 
The caspase intercellular cysteine proteases with a criticai role in cytokine maturation and apoptosis 
are treated in chapter 3. 
Pharmacological modulation of caspase activity in vivo may be effective in inflammatory diseases 
such as rheumatoid arthritis and septic shock or, in any conditions where inappropriate apoptosis 
contributes to pathological conditions. This is the opinion of the author of the chapter, who reviews 
ali the biologica! roles and properties of the caspases and the progress in the discovery of caspase­
specific inhibitory drugs. 
Thus, caspase-1 directly and indirectly regulates production of IL- I b, IL-18, I L-1 a , and IFNg and 
therefore it might be effective as anti-inflammatory drugs. 
Biochemical evidence, confirmed by the crysta l structure, identified Cys 285 as the active site nu­
cleophi le of caspase-1. 
Based on understanding of the catalytic and structural properties of this enzyme, great step ahead 
has been made in the design of caspase- 1 inhibitors. With further work, caspase inhibitors, effica­
cious in a variety of chemical indications, wi ll certain ly be produced. With this hope this interesting 
chapte r ends. 
The fourth chapter is entirely dedicated to the elastase referred to endogenous proteinases capable of 
hydrolyzing and degrading structural matrix prote ins, such as elastin. 
This enzyme is one of the key components of inflammatory response system. In mammalians elasta­
se provides ho meostasis for tissue repair and normai degradation of damaged ti ssue. As a matter of 
fact, it assists neutrophi ls in their migration to the site of inflammation and participates in the degra­
dation of invading microorganisms. When the balance of e lastase and endogenous inhibitors is 
upset, as during an acute inflammatory response, the balance must be restored to impecle the de­
struction of healthy elastic fibers. 
ln fact, neutrophil e lastase has been shown to degrade fibronectin, laminin , collagen and proteogly­
cans. For these reasons the clevelopment of exogenous elastase inhibitors as therapeutic agents is a 
form idable challenge in drug discovery. Subsequently are widely describecl clifferent chemical clas­
ses of reversible ancl irreversible elastase inhibitors known today, such as peptidic electrophi lic keto­
nes, acylating ancl alkylating agents, and heterocyclic and nonheterocyclic agents. Big room is given 
also to the combinatoria! chemical methods developecl to create new pharmacophore-based library 
of e lastase inhibitors. 
Finally the last stuclies on the matrix metalloproteinases (MMPs) and matrix metalloelastase (MME 
or MMP-12 ) are reported. These enzymes are involved in the normai turnover and maintenance of 
extracellular matrix (ECM) proteins in connective ti ssue and basement membranes such as elastin. 
ECM degradation is necessary for normai tissue remodeling and repair associated with develop­
ment. For these reasons inhibitors of MMPs could be useful for the treatment of a range of inflam­
matory disorders. 
The chapters 5, 6 and 7 are dedicateci to the tumor necrosis , factor-a (TNFa implicateci in cancer and 
inflammatory diseases, to human tryptase mediator of severa! mast cells relateci allergie and inflam­
matory conditions, and to the specific role played by lectins in important biologica] funct ions. 
Demonstrated the pathological role of TNF in arthritis and Crohn's disease, s tarted an intense study 
to find small molecule TNF- antagonists at its multiple contact points, thanks also to the new metho­
dology used, the scintillation proximity assay (SPA). 
As a matter of fact, this new technology permitted rapid progress in the study since it allows to con­
tro) in a fas t way the activity performed by TNF antagonists without separating, for example, the 
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product from the substrate. 
C larified and understood the implication of tryptase as key regulatory enzyme in the development 
and progression of both chronic and acute a llergie infl ammatory and immunolog ica] diseases and 
the cri ticai tryptase-inhibitor interactions, has been possible to obta in significant advances for thera­
peutic intervention by the use of new tryptase-inihi bitors such as, for example, zinc-mediated com­
pounds or heparin antagonists. 
Lectins through the ir carbohydrate recognition domains (CRDs), recogni ze carbohydrate chains pre­
sent on invading bacteria, viruses and parasites. 
CRDs in each gro up of lectins contain highly conserved aminoacids at well-defined sites, a charac­
teri stic that has enabled their classification into C-type, P-type lectins and galectins. T he "adhesion" 
of leukocytes to the activated endothelium is the criticai step tha t ini tiates the host defense as well as 
the progression o f the inflammatory response, adhesion or "locking on" in mediateci through L, E 
and P-selectin. T herefore it seems that modulation of any of the steps duri ng the "adhesion-fi rm 
adhesion-migration" could help contro) acute and/or chronic inflammatory problems. Selectin an ta­
gonism has been considered as one of the most efficient ways to develop novel therapeutics that 
could be used lo contro! adhesion-re lated disorders at every early stage of the process. 
With a clear understanding that carboxhydrate ligants are capable of inhibiting adhesion in appro­
priate in vitro assays, synthesis of the sulfated trisaccharide, the sialic ac id containing tetrasacchari ­
de and larger oligosaccharides, were carried out. Moreover, screening studies had indicateci that the 
carboxylic ac id functio n of sial ic acid and the three contiguous hydroxyl groups of 1-fucose are es­
sential for recognition of these complex carbohydrate ligants by selectins. 
These observations formed the basis for synthesis and screening o f next generation of compounds in 
which sia lic ac id was substituted for acetic, lactic, mandelic or phenyl acetic ac id, and scaffold was 
a lso repl aced with lactose and 1-fucose with a glyceri I res idue. 
In chapter 8 are foc used the antagonists of those integrins known to med iate the leukocyte-endothe­
lial in teractio ns i.e. the CD 18 and the CD49d integri ns. The leukocyte integrins are transmembrane 
receptors expressed on c irculating white blood cells that regulate the ir adhesion to other cells, the 
extracell ular matrix, soluble prote ins, and pathogens. 
The capacity to modulate integrin adhesiveness, regul ated in response to various cellular stimuli, 
prevents cells from non-specific attachment in the absence of specific inflammatory sig nals, and a l­
lows them to detach fro m the blood vessel wall and migrate in to the tissue. 
Integrins transduce a lso informations into the inte rior o f the celi regulating processes such as ancho­
rage-dependent cell-growth, intracell ula r pH, proli fera tion and protein phosphorylation. A succes­
sful anti-inflammatory drug could antagonize leukocyte's adhesion, migratio n or the leukocyte's 
fu nctio nal properties. Therefore, integrins are clearly desirable pharmaceutical targets because of 
the ir pi votai ro le in early every step in the inflammatory process and the ir celi type specific ity. 
Many mo lecules integri n-anatagonist are reported and described. 
The mi togen-activated prote in Kinase (MAPK) fami ly is treated in chapter 9 . MAPK impacts many 
cellular processes such as proli feration, oncogenesis, development and differentiatio n, celi cycle and 
celi death. Selective inh ibition of MAPK's signal transd uction processes may be an effective way 
for treating a large number of diseases. 
An interesting reported review of new se lected compounds demonstrates that protein kinase at mul ­
tiple levels in the MA PK cascade are fruitfu l targets for small molecule drugs that have the potentia l 
to treat a variety of d ifferent diseases. 
NF-kB p lays a centra i role in various responses leading to host defense and immune function, acti-

146 



Book Reviews 

vating a program of gene expression. This is described in chapter I O. NF-kB can be activated in cel­
ls by a wide variety o f stimuli associated with stress, injury and inflammation. Potent inducers of 
NF-kB include: cytokines such as interleukin I b (IL- I b) and tumor necrosis factor a (TNFa). 
NF-kB exists in the cytoplasm in an inactive form associated with inhibi tory prote ins IKB's. IKB 
phosphorylation serves as a mo lecular tag leading to rapid ubiquitination and degradation of IKB by 
components of the ubiquitin-proteasome system. 
The basic drug discovery s trategy is to prevent the activation of NF-kB, blocking celi surface recep­
tors, interfe ring with intracellular targets or mobi lization, modulating key kinases and preventing lo­
ca lization of proteins. 
In such a way, a wide variety of compounds have been shown to block NF-kB acti vation, incl ud ing 
severa! di fferent classes of antioxidants. 
The volume ends after having largely treated other two inte resting topics the IL- I antagonist disco­
very and the phosphodiesterase inhibitors, both described with precise data and novelties useful a lso 
at therapeutic leve!. 
Thi s interesting book shows in an irre futable way how combinatoria! chemistry in conjunction wi th 
HTS can be undoubtedly considered a revolutioning process to study and cliscovery new drugs in a 
more simple and fast way. 
This book reports the present state-of-the-art on the s tucly of new anti -inflammatory products and 
can be sure ly be very useful for the people devoted to research and also for the medicai class invol­
ved in the different problems linked to the anti -inflammatory and-or skin regenerative processes. 
The reading of this short fluent book can att.ract also de rmatologists, immunologists, a llergologists, 
cosmetic chemists and who want to learn more about the charming fie ld o f Cosmetic Dermatology. 

P. MORGANTI 
Editor-in-Chief 
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This l 7th chapter book is foc used on the ro le of both oxygen-and nitrogen-cente red free radicals in 
inflammatory diseases. 
Inflam mation, as a physio logical protective response which lead to repair the tissue injury, plays a 
centrai ro le in med iating immune mechanism o f host defense and wound healing. 
Descript ion of this defense response forms the bas is of the pathology o f many diseases. The immune 
complexes, recognized as antibody/antigen inte ractions, induce a lso ali cells such as polymorphonu­
clear leukocytes (PMN) and macrophages to secre te lysosomal enzymes capable of degrading con­
necti ve tissue components. 
Moreover, the interaction of T lymphocytes with antigen or mi togen working as an antigen-induced 
inflammatory response increases DNA synthesis, mitosis and the synthesis of lymphokines, cytoki­
nes and many other proinflammatory factors. 
Ali these products provide a system of communication between cells by means of molecular signals. 
Many are the "key players" which mediate the inflammatory process, such as plasma enzyme casca­
des, arachidonic acid products, pl atelet-de rived mediators etc. However one significant feature of 
many of these inflammatory mediators, generateci from different kind of cells, is that reactive oxy­
gen species (ROS) and reactive ni trogen species (RNS) may be involved in their mechanism of ac­
tion. 
Such capacity infers a potential for cells to util ize ROS/RNS as a means of rapid antimicrobia l de­
fense and/or to employ them as efficient signaling molecu les in the communication and relay of 
messages, ind ispensable also to self-limiting the in fla mmatory response. 
As matter of fact, recent studies show also that the signaling capacity of many forms of ROS are not 
only associateci w ith tox ic ity and pathology but have contro lling infl uences in many physiological 
processes such as the acute inflammatory response. 
What are reacti ve oxygen and nitrogen species? 
Oxygen is the major biological-oxidizing agent used from ali aerobic !i fe forms through the stepwi­
se enzymatic reductions of this molecule. The reduction generates a number of ROS with unpaired 
e lectrons such as superoxide, and hydroxyl radical. As matter of fac t oxygen, having two electrons 
orbiting a lo ne in separate orbitals with paralle l spin, makes it well suited for receiving electrons, one 
at a time, in an ordered fashion. 
In the same way ex ist a lso nitrogen based reactive species (RNS), such as nitric oxide (NO) and pe­
roxynitrile. 
In this way seems that low levels of ROS may act as signaling molecules that initiate reparati ve re­
sponses leading to resolution of the infla rnmatory response and re-establishment of tissue integrity. 
Damage and response can than occur almost simultaneously. Moreover radical gases, such as 0.2-, 
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as we ll as hydrogen peroxide, can influence ali these connected processes as redox-based mediators. 
Potentia l toxicity of ROS is controlled by an extensive and physiol ogical range of antioxidant sy­
stems intrinsic to aerobic cells, such as superox ide dismutase, vitamin E and vitamin C. A signifi­
cant inc rease in ROS generation or a decrease in cellular antioxidant/scavenger defenses, disrupting 
th is balance, results in a s tate of ox idative stress. 
Ali these problems are well described in the chapte r I, 2 and 3 . 
Neutrophil-generated ROS have been reported to cause damage in a number of inflammatory disea­
ses. In fac t neutrophi ls are attraeteci to infection sites by chemio-a ttractants secreted by the excited 
cell s of the immune system. 
Through the receptors (placed on the ir plasma membranes) neutrophils may initiate the complex se­
ries of events which prepare the ir cytocidal role. 
A li the mechanism involved a re described in an ex tensive way in chapter 4 . 
The 5th chapter introduces the reader on the enzymatic synthesis of nitric oxide (NO), focusi ng the 
discussion on the important role that it has in defense mechanism of mammals, meanwhile its acti­
vity in inflammatory d iseases and bone destruction has been well documented in chapte rs 11 and 12. 
NO is a small mo lecule with similar chemical and physical characte ris tics to molecular oxygen and 
its synthesis from I-arg inine seems to affect a large range of biochemical and phys iological proces­
ses of body systems. 
As an example, NO synthesis increases during many diseases, particularly those involvi ng infec tio n 
and inflammation. 
What is inte resting to remember is that ni trate of our die t, when swallowed, is rapidly absorbed and 
at least 25% is concentrateci in the sa livary g lands where it has reduced to nitrate (N0.2 -). Saliva 
conta ining large amount of nitrite is then acidified in the normai sto mach to produce nitrous ac id, 
which could potentially nitrosate amines to form N-nitrosamines, which experimentally are power­
ful carc inogens. But in genera i it was found no relationshi p or no inverse re lationship between ni tra­
te intake and cancer in humans. 
So those indi viduals who had a high nitrate intake had a lower rate of cancer, and in animai studies 
it has been impossible to clemonstrate an increased ri sk of cancer (or any other adverse effect) when 
nitrate intake is increased. Therefore it is clear that acidified nitrite is produced on mucosa! swfaces, 
and that thi s combinatio n is e ffecti ve in killing a variety of human gut and skin pathogens, but we 
have no defi nite evidence as yet thi s mechanism is truly protective in humans exposed to a contami­
nateci environment. We don't yet complete ly unclerstand the mechan ism by which NO ancl other ni­
trogen oxides provide selective toxic ity towarcls pathogens. 
Further understanding of the complex chemistry of nitrogen oxides may he lp develop new antimi­
crobial therapies based on augmenting what seems to be a single and effective host defense system. 
As matter of fact the most likely physiological role of L-a rginine/NO pathway is in mediating the 
effects of mechanical s tress on skeleton . Therefore evidence that NO is generateci in inflammed 
joints has raised hopes o f improving treatment by modulating the intrarticular activity of NO by use, 
for example, of NOS inhibito rs. 
In fact if NO can be manipulated to modulate chondrocyte metabolism in the appropriate manner, 
this would have for reaching consequences for the treatment of osteoarthriti s (OH) as well as enhan­
c ing the repair of cartilage and other intrarticular tissues. 
Other way, it was also demonstrated that estrogens provide an important stimulus to production of 
NO in the vascular system and this may expla in the protective effects of hormone replacement the­
rapy (HRT) on cardiovascula r disease in women. Evidence that xanthine oxide reductase (XOR) is 
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capable of reducing nitrate to NO adds a new dimension also to the potential role of th is enzyme in 
the inflammatory process as reported in chapter 6. 
As matter of fac t has been demonstrated that XOR is a generator of ROS in inflammation signal 
transduction. 
Alte rnatively XOR could have a cellular role as an NADH oxidase, able to form superoxide radicals 
and direct them into the phagocytic vacuole. Moreover XOR, widely d istributed in mammary en­
dothelium, has been a lso identified as the source of destructive oxygen rad icals in ischem ia-reperfu­
sion injury. 
Now it's well known how the co-ordinated inflammatory response is linked to the increased tran­
scripti on of a defined set of genes. Many of these "inflammatory genes" are target genes for NF-kB, 
capable not only to mediate apoptosis, but a lso to block apoptotic celi death in response to a variety 
of stimuli. 
In fact, the cellular signaling events leading to NF-kB activation may be initiated by a wide variety 
of receptor-stimulus interactions. The environment associated with a particular celi type may a lso 
influence the nature of the sig naling cascades that precede NF-kB activation, where the ulti mate 
event is IkB phosphorylation. 
Moreover the reducing systems that exist within the celi are presurnably as irnportant in redox-regu­
lated transcriptional events as those contributing to oxidative stress. Therefore the redox balance of 
the celi , playing a key role in events which both precede and follow the association of IkB frorn NF­
kB , needs to be delicately balanced so as not to perturb the physiological function of the transcrip­
tion factor: Activator protein - I (AP-1 ). 
lt is to remember that treatment with antioxidants seems to activate AP-1 through a specifi c DNA si­
te. 
For these reasons oxidation and reduction of biomolecules are conside red to be "signals" in ce rtain 
instances and are utili zed for the rnaintenance of ce llular homeostas is. At th is purpose since NF-kB 
regulates expression of celi adhesion rno lecules (CAMs), it is considered to play a fu ndamental role 
in inflammation and hematogenic cancer celi me tastas is. 
How the ce li defends itself? 
The first line defense system is to reduce peroxide by GSH in the presence of gluthatione peroxida­
se. 
The second line defense is to repair the oxidized macromolecules by thioredoxin (Trx). Therefore, it 
appears that while GSH is di rectly involved in scavenging the radical oxygen intermediates (ROI), 
Trx appears to participate in the cascade by repairing the oxidized prote ins through its reducing acti­
vity. 
Moreover involvement of ROI is suggested at least in one of the essential steps of the NF-kB acti va­
tion pathway, since the signaling seerns to be effic iently blocked by pretreatment of the cells with 
antioxidants such as N-acetyl-1-cysteine (NAC) or a-lipoic acid. 
For these reasons anti-oxidants are considered to be effective NF-kB inhibitors. 
This topic is well explained in chapter 9. 
Many chronic join t inflarnrnatory processes, such as rheumatoid arthriti s (RA), are associated with 
the sustained over production of NO. , 0.2- and possibly other radical species. Many recent studies 
reported in chapter 8 suggest that reduced oxygen species may initiate and/or perpetuate chronic 
joint inflammation by activating the transcription of a variety of different genes known to be impor­
tant in the inflammation response. For example, the cytokine-receptor interaction may activate NF­
kB. Once activated, NF-kB translocates to the nuc leus of the celi where it binds to its consensus se-
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quence on the promoter - enhancer region of diffe rent genes, thereby activating the transcription of 
genes known to be important in the immune and inflammatory responses. 
Moreover NO. seems to be very effective co modulate leukocyte-endothe lia l celi interactions, even 
if its mechanism of action has not been clearly de lineated. 
What is sure is that the enhanced leukocyte infiltrate observed in human synovitis and RA, seems to 
be mediated by che interac tion between leukocytes and specific endothelial celi adhesion molecules 
(ECA Ms). 
At this purpose eukaryotic ce ll s contain many specia lized enzymes (superoxide dismutase and cata­
lase) devoted to che removal of ROS. In addition, many small molecules such as vitamins C and E 
have the ability to neutralize oxidants. 
Hence, deficienc ies of antioxidants or increased formation of ROS can produce oxidative s tress. 
The refore, an antioxidant therapy may he lp slow down the degenerative changes observed in the in­
flammed joints establishing a new approach to treat, for example, RA (Rheumatoid Arthritis). 
Although the re is overwhelming evidence that the oxidati ve stress occurs in human inflammatory 
diseases, and the probabil ity ex ists that there are as many types of "inflammation" as there are 
agents that provide it, chronic inflammation and its persistence is an intellectua l conundrum. 
Who or what signaled death for the T ce li and where did it happen? 
What "weapon" was used, cytokines and/or ROS? 
By che way NO, for example, seems to exert both protective and damaging actions in various cel i 
types; No has a lso been shown to directly induce apoptosis in various celi lines and the mechanism 
of the proaptotic signal of NO is not clear unti I today. 
The re lation, also, between vitamin E and vi tamin C in vitro is well documented, although how the­
se two vitami ns inte rnet in vivo is not so clear. 
It is like ly however, that no antioxidant works in isolati on, and until we have a better understand ing 
of the "working re lationships" between various antioxidants, it will be difficu lt to design c linical 
trials effectively. 
In addition, there must exist a balance between antioxidan t defense and repair systems and pro-oxi­
dant mechanism of tissue destruction that we have lo better understand. 
This way ends this interesting book that explain in a very simple and efficacious way the role of ra­
dicals wi thin the contest of a li stages of inflammation. 
Through this book the reader receives ali the answers about the role played by free radicals and so­
me of the solutions to better treat the inflammatory s tage typical of severa! re levant pathologies. The 
book can be useful for the whole medicai class and for who is involved in studies that require a dee­
per knoledge in those complex mechanisms regulating our celi li feti me like biologists, physiologists 
bue also cosmetic chemists devoted to the formu lat ion of "active" cosme tic products. In fact, fu nda­
mental rule always remains "primum non nocere" and to avoid any damage is necessary to know. 

P. MORGANTI 
Editor-in-Chief 
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Even if excellent progress has been made in wound healing, stili today it is not possible to prevent 
repair defects. 
This inte resting book, in 15 chapters provides an overview of a li the research developed in this fun­
damenta l biologica! area, leading from the a lterations in the composi tio n and organization of the 
matrix in the scar tissues, th rough the role of d ifferent macromolecules in wound repair, to artific ial 
coveri ng materia ls used for wounds. 
Following an injury, the repair process of the skin entai ls removal of damaged tissue and laying 
down of a new extracellular matri x (ECM) over which epidermal continuity can be reestablished. 
During this process, known as scar formation and maturation, proteoglycans play an important role 
in the organization of an aberrane skin archi tecture during injury repair. 
lt has been found that the solfonation of proteoglycans (GAGs) increases in different scars to diffe­
rent degrees, and that chlorate ions e liminate sul fa tion to vari ous degrees depending on the concen­
tration of chlorate ions. The fibrobl asts present in the healed skin ti ssue are the tissue elements re­
sponsible for the biosynthesis of the matrix structural components and different are the structural 
changes that occur in diffe rent types of scar formation following an injury. 
Therefore, both the size o f the GAGs side chains and the protein core change; an alteration in the 
degree and location of sul fa tion , and differences in the proportions of the di ffe rent species of derma­
ton sul fate proteoglycans, big lycan (PG-1) and decorin (PG- 11) occur. 
In fact GAGs, key matrix components in scarring a fter an injury, serve as the functional "business 
ends" while the core proteins serve to direct transport and channe ling for the biosynthesis, pl ace­
ment, and maintenance in appropriate locations. 
However il is well documented that dermatan/chondroi tin sulfate proteoglycans are important fac­
tors in healing, and that the ir s tructures can be modified greatly under conditions of low sulfate 
availabi lity. Eventual modifications of proteoglycans, sulfonation by ingestion of dietary sulphy­
dryl-containing aminoacids, could be a potential remedy for scarring of individuals not capable of 
synthesizing sufficient sulfate . 
The chemi stry of scarring and the potential e ffects of the sul fate depletion are well described in 
chapter I and 2. 
T he repair of injury is orchestrateci by a variety of soluble and insoluble e ffectors such as cytokines, 
grow factors, ex tracellular matrix components, etc., but the celi surface proteoglycans (PGs) named 
syndecans, seem to contro! the wound repair process. 
In fact syndecan- 1 binds celi via its heparan sulfate chains to a variety of extracell ular matrix com­
ponents, but it a lso acts as a dominant negative inhibitor of celi proliferati on duiing wound repai r. 
Genome organization development and regulation of syndecans d uring tissue injury are ali descri-
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bed in chapter 3. 
Normai wound healing processes can be temporally categorized into three major groups overlapping 
in time: inflammation, tissue formation, and ti ssue remodell ing. 
lmmediately after skin injury, a temporary repair is achieved in the form of a clot that plugs the de­
fect. Inflammatory cells and their fibroblasts and capillaries invade the clot to form a contractile 
granulation tissue that draws the wound margins together. 
At this purpose molecular and cellular activities include celi proliferation, celi adhesion, celi migra­
tion, extracellular matrix (ECM) production and reorgani zation, and celi apoptos is. 
Ali these activities require special signals that include integrins, cytokines grow factors and matrix 
components. 
The integrins seem to play the role of criticai players, as they are involved in al l phases of wound 
healing after an injury. 
The understanding of integrin regulation will lead to the comprehension of fundamental wound hea­
ling knowledge ancl the clevelopment of therapeutic approaches. 
Chapter 4 is focused on thi s theme. 
The major protein component of granu lation tissue and dermis is collagen. 
In dermis the collagen fiber bund les are arranged in a basketweave pattern; in granulation tissue. 
they are randomly organized; meanwhile in normai scar they are arranged in parallel arrays. 
Therefore, the cellular organization of collagen fibri ls in to fiber bundles is important for the inte­
grity of skin and scar in tenns of volume, stabi lity and strength. Knowledge or how the collagen fi ­
ber bundles are organized within the wound site may point out a strategy for controll ing scarring 
and promoting scarless repair in the injured adult. 
In chapter 5th the rote of collagen in scarring ancl regenerative repair it's reviewed. 
Ev idence suggests that interaction and signaling between the celi and the extracellular matri x 
(ECM) is criticai to homeostasis fo ll owing injury. 
The restoration of tissue structure and function fol lowing injury involves a balance between repair 
that is suitable for continued normai function and repair in which the deposition of scar modifies the 
normai a.rchitecture of the tissue. The abil ity to modify this balance in favor of a normai arch itecture 
would represent an important aclvance in tissue engineering and restoration of tissue integrity. 
At this purpose the molecular weight of hyaluronan (HA) appears to determine the type of scarring, 
exerting direct effects on cells and on the extracellular matrix. For instance, high concentrations of 
high-molecular weight HA inhibit white celi functions, whi le lower molecular weight of HA enhan­
ces them. 
The interaction of HA with its cell ular-binding proteins, the hyalodherins, appear to be key to tissue 
response-to-injury. 
Therefore, the interference with the binding HA to its receptors holds promise as furthers nove( tar­
gets to modify the response to injury and potential ly reduce scar formation. 
As matter of fact, some studies indicate that, under appropriate condi tions using suitable hyaluro­
nan, it appears that healing is enhanced and scarring reduced or eliminated. 
But how is hyaluronan cornposecl? 
HA is made of repeating dimers of b-glucuronic acid and N-acetylglucosamine which forrn linear, 
unbranched polyanionic HA chains. 
In the skin it has protective shock-absorbing and structural stabil izing role in the extracellular ma­
trix (ECM). 
The dermis contains more than half of the total HA in the body fillin g the space between collagen 
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and elastin fibril s and maintaining the separation between fibers. lts water-retaining capacity sugge­
sts also its role in facilitating the transport of metabolites, and preserving tissue hydration. Finally 
HA provides a beneficiai effect with regard to the quality of tissue repair scar formation, playing a 
key structural role in the organization of the fi brin matrix. 
These and other interesting goal are well described in chapter 6 and 7. 
In order to understand defects in the repair process after an injury, it is important to know the mole­

cular and cellular bio logy of fibroproliferative disorders, such as keloids. 
Keloids, characterized by an overabundant ECM, represent a pathological response to cutaneous 
injury creating disfiguring scars with no known satisfactory treatment. 
Compared with normai derma! fibroblasts, keloid fibroblasts show an aberrant response to metabo­
lic modulators implicating their possible role in the pathogenesis of kelo ids. The exact understan­
ding of molecular mechanism of keloid scar formation will provide a basis for the development of 
more effective keloid treatments. 
Hypertrophic scarring (HSc) is another derma! fibroproliferati ve disorder characterized by excess 
ECM deposition in the dermis and subcutaneous ti ssues. The key differences are that HSc remains 
within the confines of the wound margin and eventually undergoes partial resolution spontaneously 
whereas ke loids invade surrounding ti ssue ancl rarely regress spontaneously. 
Cellular biology of these fibroproli ferati ve disorders and the emerging therapies are reported on 
chapter 8 and 9 . 
New and advanced studies in the molecular and cellular bio logy of fetal wound heaJing have ope­

ned new ways in understanding/controlling scarring: 
Therefore, the role of growth factors in wound healing process has been studied and controlled ex­
tensively. 
At this purpose, transforming growth factor-beta (TGF-b) appears to play a centrai role even if its 
exact mechanism of activation is stili not well understood. 
What it's sure is that TGF-b is a potent chemoattractant of macrophages, neutrophils, and fibrobla­
sts, and that these cells in turn secrete TGF-b when activated. 
In fact, while TGF-b appears to play a key role in tissue repair, its excessive or abnormal production 
can be detrimental because TGF-b appears to be responsible for excess extracellular matrix deposi­
tion. The role of TGF-b in cutaneous scarring is described in chapter IO. 
Mammalian embryos can heal wounds without apparent scar formation and in absence of an inflam­
matory response. On the contrary, adult wound is characterized by the formation of granulation tis­
sues stimulated by the cytokines and growth factors of the acute inflammatory response. 
Comparing how embryon ic and adult ti ssues heal will supply us wi th possible therapeutic strategies 
for preventing excessive fibrosis and scarring in clinica! medicine. 
The current knowledge of the intrinsic properties of the fetal skin and wound healing are reported in 
chapter 11 and 12. 
Adult mammaJian dermis does not regenerate spontaneously but this regeneration may be induced 
by use of appropriate agents, under appropriate conditions. 
Severa! are the approaches to solve this problem by the use of new advances in tissue engineering 
skin substitutes. 
Most skin substitute available today addresses issues of epidermal and derma) regeneration with a 
goal of providing safe wound coverage and durable reconstruction of the integument. 
The continuing evolution of biotechnologies will create new generation of innovative products more 
and more active and safe. The techniques used up today and the new ones set up are widely descri-
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bed in the 13 th and I 4th chapters. 
Chapter I S is focused on the usefulness of hyaluronan-based membrane, Seprafi lmÒ for the preven­
tion of post-surgical adhesion . 
This bioresorbable membrane is composed of a matrix of sodium hyaluronate (HA) and carboxy­
methyl cellulose (CMC) that has been chemically modified with I - (3 dimethylaminopropyl) - 3 -
ethyl carbodiimide (EDC). 
When chemically modified HA/CMC form a water insoluble complex that can be formed into a 
membrane suitable for placement on injured tissue areas. This membrane that bioresorbs in vivo 
within 28 days after implantation; significantly reduces the incidence and severity of post surgical 
adhesions following a variety of surgical trauma. 
This text contains precious updated news on the wound repair process and a clear description of the 
innovative means used to prevent the formation of keloids and/or unpleasant scars. So that, it's a 
useful tool for plastic surgeons, clermatologists ancl/or biologists aimecl to know more about this de­
licate ancl severe fielcl . 
Furthermore the book coulcl be interesting also for cosmetic chemists and ali the people involved in 
the aesrhetic field. 

P.MORGANTI 
Editor-in-Chief 
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