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Synopsis
Demonstration of the anti -wrinkle efficacy of a cosmetic product was carried out in 41 women presenting with photoagei ng of facial skin. The subjects applied the product to the whole of the face,
twice a day, for 8 weeks. Evaluation of the state of the skin and cutaneous re lief was caJTied out
before the start of treatment and after 2, 4 and 8 weeks of treatment using a clinical score method,
together with instrume nt measurements: replicas of the area around the eye and Image Analysis.
Evaluation by the subjects was recorded. Skin tolerability was also veri fied.
The clinica! observations showed a significant and progressive improvement in cutaneous rel ief as
well as a significant increase in the firmness and cosmetic qualities of the skin during treatment
These results were confirmed by Image Analysis of the replicas: reduction in the number and depth
of the wrinkles, as well as evaluation of product efficacy by the treated subjects.

Riassunto
La dimostrazione dell 'attività anti-rughe di un prodotto cosmetico è stata svolta su 41 donne che
presentano fotoinvecchiamento della pelle del viso. I soggetti hanno applicato per 8 setti mane il prodotto sull'intera superficie de l volto, due volte al giorno. La valutazione dello stato della pelle e del
rilievo cutaneo è stata svolta sia prima dell ' inizio del trattamento c he dopo 2, 4 e 8 settimane di trattamento utilizzando un metodo di punteggio clinico, insie me a misure strumentali: riproduzioni
dell ' area intorno agli occhi e Im magine Ana litica Computerizzata. Le valutazioni dei soggetti sono
state registrate. É stata anche verifica la tolleranza del la pelle. Le osservazioni cliniche hanno dimostrato un significativo e progressivo miglioramento del rilievo cutaneo, insieme ad un aumento significativo del tono e delle qualità cosmetiche della pelle durante il trattamento. Questi risultati sono
stati confermati dalla Immagine Analitica Computerizzata delle riproduzioni: riduzione nel numero e
nella profondità delle rughe, insieme alla valutazione dell 'efficacia de l prodotto data dai soggetti trattati.
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INTRODUCTION
Cutaneous ageing is the result of two distinct
processes: intrinsic or chronological ageing and
photoageing which is induced by repeated exposure to UV radiation from the sun ( I, 2, 3). In
exposed areas, particularly on the face, numerous cutaneous alterations are fou nd. In the epidermis, an effect on division (4) and differentiation of keratinocytes leads to cutaneous dryness
and a loss of elasticity in the Stratum Corneum.
In the dermis, a di sorganisation of the fibre
network can be observed with accumulation of
abnormal elastic fibres (5) and degeneration of
collagen (6) which is seen as the appearance of
deep wrinkles and loss of firmness, suppleness
and elasticity of the skin.
Vitreoscilla fi/iformis, a bacterium obtained
from sulphur thermal springs, has been cultivated in vitro by biotechnology (7); recent studies
have shown that an extract of Vitreoscilla filiformis was abie to stimulate the proliferation
of human keratinocytes in vitro (C.M. Lapière
et al, unpublished observations). Its activity has
also been demonstrated in human fibroblast c ultures which it stimulates to proliferate and produce ILIP (J.A. Grimaud et al, unpublished observations), and in cultures of human macrophages where it induces cellular activation and production of ILI b (V. Bayer et al, unpublished observations). In the complex mechanisms of derma! repair, ILI induces proliferation of fibroblasts, probably by the intermediary of the autrocrine production of PDGF (8) which in turn, indirect ly stimulates the production of collagen
(9). ILI p also acts on regulation of elastin expression (I 0) and in the epidermis, it induces
proliferation of keratinocytes ( 11 ).
The properties of Vitreoscilla filiformis observed in vitro suggest a potential in vivo action on
the restructuration of cutaneous tissue and thus
improvement in the relief and state of the skin.
In to order to verify this hypothesis, an extract
of Vitreoscilla filiformis was introduced into a
cosmetic product and its efficacy was evaluated
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over 8 weeks of treatment in a group of women
presenting c utaneous photoageing of the face.
The evolution of cutaneous relief and the state
of the skin was determined by clinica! observations (scoring method) together with methods of
instrumental analysis of the skin surface (replicas and Image Ana lysis) and by a subjective
evaluation (evaluation of the efficacy by the
subjects in the study).

MATERIAL ANO METHODS
1 - Protocol
An open, non-randomised study was carried out in
subjects presenting facial cutaneous photoageing.

2 - Subjects in the study
43 female volunteers in good health, of Caucas ian origin, aged between 35 and 58 years
(mean age: 44 years) participated in this study.
The subjects had a normai skin and presented
moderate to severe facial photodamage corresponding to degrees 3 to 5 on the photonumeric
scale defined by Larni er et al (12). Ali the
subjects gave their writte n informed consent in
conformity with the ethics of cosmetic experimentation.

3 - Produci
The product studied was an oil in water emulsion containing I% Vitreoscilla filiformis extract together with traditional cosmetic active
ingredients.

4 - Treatment
- Method of product application
The subjects had to apply the product to the
whole of the face, moming and even ing, for 8
weeks. No other cosmetic product was allowed
during the course of the study with the exception of cleansing products.

- Conduct of the study
This study including four contro! visits: before
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the beginning of the treatment (TO), after 2
weeks (T 2S), after 4 weeks (T4S) and after 8
weeks of treatment (T8S) . Evaluation of the
state of the skin and cutaneous relief was carried out at each visit A questionnaire concerning the efficacy and cosmetic aspects of the
product was given to the subjects after 4 and 8
weeks of treatment.

5 - Evaluation methods

The subjects had to judge the efficacy of the
product on cutaneous relief (satisfactory or unsatisfactory results obtained), as well as its activity on firmness, softness and hydration of the
skin, according to a scale of O to 4 for each criterion (0: unsatisfactory; 4: satisfactory).

6 - Tolerability
Skin tolerabi lity was evaluated by the investigator after 2, 4 and 8 weeks of treatment.

- Clinica/ observafions: scoring mefhod

7 - Statistica/ Analysis

(13)

A two-tailed Student 's t test on paired series
was used to analyse the differences between the
values obtained before treatment and after 2, 4
and 8 weeks of treatment (clinica! scores and
Image Analysis). The differences were considered to be significant when p < 0.05. The correlation coefficient r and its leve! of significance p
were calculated using linear regression analysis
in order to determine the correlation between
the results recorded by the scoring method and
those obtained by Image Analysis.

Evaluati on of the state of the facial skin was
carried out using clinica! scores defined on four
areas of the face: forehead, crow 's feet area,
cheeks and medio-facial reg ion. The criteria studied were the following: cutaneous relief, suppleness, firmness, hydration, complexion. Each
criterion was evaluated indi vidually by the investigator using a scale of O to 1O (0: negative value for the criterion, IO: positive value for the
criterion). Tue mean of the scores obtained for
the four zones was calculated for each criterion.

- lnsfrumenfal mefhods: replicas and
lmage Analysis
Silfio replicas of the cutaneo us surface (1 4)
were made fro m the chosen zones and delineated precisely in the area around the eye (crow's
fee t area). These replicas were photographed
and analysed qualitatively by o bserving macrophotographs and quantitati vely by Image
Analysis according to the technique described
by Corcuff et al (1 5, 16), using a video-camera
(Cohu) together with a microcompu ter using
Image Analysis software (Quantrides, Monaderm). This technique enabled evolution in the
two parameters characterising relief to be evaluated: the number of wrinkles per unit surface
area (u.s.) and their depth (mm).
- Subjecf evaluafion
The efficacy of the product was evaluated by
the subject after 4 and 8 weeks of treatment.

RESULTS
1 - Early Discontinuations
Two subjects did not present for the contro! visit
at 2 weeks; these subjects were excluded from
the study. No o the r observations concernin g
them were taken into account during analysis of
the res ults. The res ults th erefore include 4 1
subjects who finished the study.

2 - Evolution in cutaneous re/ief
and state of the skin during
treatment
- 2. 1 Clinica/ observafions
The treatment induced significant and progressive improvement in cutaneous relief.
The mean of the scores obtained for ali subjects,
at each contro! visit, fo r each parameter studied,
is given in Table 1. The variations, expressed as
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Table I
CLINICAL SCORES
(mean +/-standard deviation of the mean, % of evolution
with respect to time TO and p determined using Student's t test)
TO: Before starting the treatment; T2S: After 2 weeks of treatment;
T4S: After 4 weeks of treatment; TSS: After 8 weeks of treatment
CRITERIA

TO

T2S

T4S

T8S

CUTANEOUS
RELIEF
% evolution
p

4.5+/-0.3

5.0+/-0.3

5.8+/-0.3

6.8+/-0.2

+10.2%
< 0.05

+29.0%
< 0.05

+49.4%
< 0.05

FIRMNESS
% evolution
p

5.6+/-0.3

6.4+/-0.3
+ 13.0%
< 0.05

7.0+/-0.3
+23 .5%
<0.05

7.6+/-0.3
+34.6%
< 0.05

SUPPLENESS
% evolution
p

5.2+/-0.3

5.8+/-0.3
+ 11.4%
< 0.05

6.5+/-0.3
+25.2%
<0.05

7.l+/-0.3
+36.5%
< 0.05

HYDRATION
% evolution
p

5.6+/-0.3

6.4+/-0.3
+13.0%
< 0.05

7.0+/-0.3
+23.5%
< 0.05

7.6+/-0.3
+34.6%
< 0.05

COMPLEXION
% evolution
p

5.l+/-0.2

5.9+/-0.2
+15.0%
< 0.05

6.7+/-0.2
+30.7%
<0.05

7.5+/-0.2
+47.3%
<0.05

a percentage with respect to TO (before treatment) as well as the results of the statistica!
comparison with respect to TO, are also given
in the same table. An improvement in cutaneous relief of 1O, 29 and 49% respecti ve! y
after 2, 4 and 8 weeks of treatment was observed.
In the same way, the firm ness of the skin increased significant ly during treatment. The
use of the product also progressively and significantly improved the cosmetic qualities of
the skin: suppleness, hydration, complexion.
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• 2.2 Qualitative and quantitative
analysis of the rep/icas
The observation of replicas by macrophotographs taken of ali subjects enable a qualitative
visual observation in the progressive improvement of cutaneous relief during treatment to be
made. For example, the macrophotographs of
replicas carried out on two subjects are given in
Figure I (a and b).
The quantitative evolution in cutaneous relief
was determined by Image Analysis of the replicas. Table 2 presents the evolution in the num-
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TO

T2S

T4S

T8S

T4S

Figure I o : Visuolisotion of repllcos from crow's feet
areo corried o ut on o womon 50 yeors of oge

T8S

Figure lb: Visuolisotion of rep/icos from crow's feet
areo corried out on o womon 58 yeors of oge

FIGURE I:
Mocrophotogrophs of replicos corried out on two subjects (Fino/ enlorgement: x 10)
Figure lo: subject n° I - Figure Jb: subject n ° 2
TO: Before the start of treotment: T2S: After 2 weeks of treotment; T4S: After 4 weeks of treotment: TBS: After 8 weeks
of treotment;

Table Il
QUANTITATIVE ANALYSIS OF REPLICAS: NUMBER OF WRINKLES PER UNIT
SURFACE AREA AND DEPTH OF WRINKLES IN µM
(mean +/-standard deviation of the mean, % evolution with respect to time TO
and p determi ned by Student's t test).
TO: Before starting the treatment; T2S: After 2 weeks of treatment;
T4S: After 4 weeks of treatment; T8S: After 8 weeks of treatment
TO

T2S

T4S

T8S

NUMBEROF
WRINKLES
per u.s.
% evolution
p

92.9+/- J.8

85.4+/-l .9

81.8+/-2.2

74.6+/-2.6

-8.1%%
< 0.05

-12.0%
< 0.05

-20.0%
< 0.05

DEPTHOF

116.9+/-7 .9

98.l+/-6.7

79.5+/-6. I

6 l.0+/-5.6

-16.1 %%
< 0.05

-32.0%
<0.05

-47.8%
< 0.05

WRINKLES (µm)

% evolution
p
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Figure 2a: Correlafion between scores (cutaneous re/ief)
and depth of wrinkles.
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Figure 2b: Correlation between scores (cutaneous relief)
and number of wrinkles.

Figure 2: Correlation between scores and the results obteined by lmage Analysls.
TO: Before the start of treatment; T2S: After 2 weeks of treatment: T4S: After 4 weeks of treatment: TBS: After 8 weeks of
treatment;

ber and depth of the wrinkles fo r ali subjects.
The number of wrinkles was reduced in a significant fashion duri ng the treatment (-8, -12 and 20% after 2, 4 and 8 weeks of treatment respectively) as well as the depth of the wrinkles (- 16,
-32 and -47%).

- 2.3 Correlation between the clinica/
scores and resulfs obtained with lmage
Analysis
F ig ure 2a represe nts correlati on over time
between the mean of the clinical scores (cutaneous relief) and mean of the v·a lues corresponding to the depth of the wrinkles.
The correlation coefficient r = -0.99 is significant at the 0.01 level.
T here also ex is ts a s ig ni fica nt co rre lati o n
between the clinica! scores and the number of
wrinkles per unit surface area (Figure 2b):
r = -0.98, p = 0.02.

- 2.4 Subjective evaluation
A nalysis of the qu es tionn aires given to the
subjects confi rms the efficacy of the product
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with respect to improvement in cutaneous relief:
in term s of w ri nk le im proveme nt , 92% of
subj ects j udged the result obtained to be satisfactory from the four th week of treatment
onwards. The subjects also noted a good activity of the product on the firmness, softness and
hydration of the skin.

3 - Tolerability
No undesirable cutaneous reaction was observed during use of the product: tolerability was
excellent.

DISCUSSI ON
This study showed the efficacy of the produci
studied based on the most characteristic signs of
photoageing of the face: wrinkles and loss of
fi rmness. The clinical observations showed an
improvement in these criteria and the cosmetic
qualities of the skin during treatment. T hey
were confirmed by the res ults obtained after
quantitative an alysis of replicas: reduction in
the number and depth of wrinkles. The evalua-
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tion of the subjects also corroborates the observations made.
The correlation between the clinica! observations and the results recorded using instrumental
methods demonstrates the reliability and value
of the clinica! score method when attributed by
a dermatologist who is expert in the evaluation
of cutaneous relief.
lnsofar as activity of the product is concemed,
ali the results confirm the basic hypothesis, i.e.
that the activity of Vitreoscilla filiforma measured in vitro on cutaneous cells has been verified
in vivo: cellular activation induced by the bacterial extract can induce an increase in renewal
and cellular cohesion in vivo in the epidermis as
well as an increase in density of connective tissue, leading to an improvement in cutaneous relief and the state of the skin.

19

Demonstration of the anti-wrinkle efficacy of o cosmetic product. Correlation between ..

REFERENCES
1) Gilchrest B.A. (1989): Skin aging and photoagi11g: an overvies,
«J. Am. Acad. Dermatol.» 21: 610-613.
2) Kligman L.H. (1986): Photoaging: manifestations, preventio11 and treatment,
«Dermatol. Clin.» 4: 517-528.
3) Sams W.M. (1986): Su11-induced aging: clinica/ and laboratory observations in man,
«Dermatol. Clin.» 4: 509-516.
4) Baker H., Blair C.P. (1968): Celi replacement in the human strat11m corneum in old age,
«Br. J. of Dermatology» 80: 367-372.
5) Matsuoka L. Y., Uitto J. (1989): A/terations in the elasticfibers in cutaneous aging a11d solar
e/astosis, «Aging and the skin, Raven Press, New York» 141-151.
6) Oikarinen A., KarnovenJ., Vitto J., Hannuksela M. (1985): Connective tissue a/terations
in skin exposed 10 11at11ra/ a11d therapeutic UV-radiation, «Photodermatology» 2: 15-26.
7) Aubert L., Martin R.: Procédé de cultures des bactéries filamenteuses non photosynthétiques
et non fructifiantes, «Brevet FR 94-00425, Série N498.»
8) Raines E. W., Dowen S.K., Ross R. (1989): /11terleukine-l mitogenic activity forfibroblasrs
and smooth muse/e cells is due to PDGF-AA ,«Science» 243: 393-396.
9) Gartner M.H., Benson J.D., Caldwell M.D. (1992): IGF-1and2 expression in the hea/ing
wound, «1. Surg. Res.» 52: 389-394.
10) Mauviel A., Chen Y.Q., Khahari V.M. (1993) : Human recombi11a111
interleukin-1 f3 up-regulates elastin gene expression i11 derma/ fibroblasrs. Evidence for
transcriptional regulation both in vitro and in vivo. «I. Biol. Chem.» 268: 6520-6524.
11) Saufer D.N., Stanulis-Praeger B.M., Gilchrest B.A. (1988): Autocrine growth stimulation of
human keratinocytes by epidermal ce/1-derived thymocyte activating factor: lmplication far
skin aging, «Arch. Dermatol. Res.» 280: 7 1-76.
12) Larnier, C., Ortonne J.P., Venot A., Faivre B., Béani J.C., Thomas P., Brown T.C.,
Sandagorta E. (1994): Evaluarion of cutaneous photodamage using a photographic scale,
«Br. J. ofDermatology» 130: 167-173.
13) Costa C., Rilliet A., Nicolet M., Saurat J. H. (1989): Scoring Atopic Dermatitis: the
simpler, the better? «Acta Dermatovener. Stockholm» 69: 41-45.
14) Makki S., Barbenel J /C., Agache P. (1979): A quantitative methodfor the assessment of the
microtopography of lluman skin. «Acta Dermatovener. Stockholm» 59: 285-29 l.
15) Corcuff P., de Rigai J., Lévèque J.L. (1982): lmage analysis of the cutaneous microre/ief,
«Bioengineering and the skin» 4 (1): 16-3 1.
16) Corcuff P., Chatenay F., Lévèque J.L. (1984): A fully automated system to study skin
surface pattems, «lnt. J. Cosmet. Sci.» 6: 167-176,

20

