
S
kin aging due to the passage of time is modu-
lated by the interaction between individual 
genetics and environmental factors. Genetic 
determinants and environmental factors, par-
ticularly UV radiation, may induce premature 

skin aging or photoaging.1 Photoaging causes functional, 
anatomical, and structural modifications in the exposed 
areas,2-6 and UVB radiation produces direct damage to 
skin cells’ DNA and also modulates the activity of cyto-
kines and adhesion molecules.7-8 On the other hand, UVA 
radiation induces the formation of reactive oxygen spe-
cies, which also damages nuclear and mitochondrial DNA 
and activates matrix metalloproteinases.1,5-9

The signs of photoaging include epidermal thickening, 
keratinocyte atypia, loss of polarity and increased melano-
genesis.10 The dermal fibrillar network is disorganized.11 
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Other changes include collagen reduction and the appear-
ance of fragmented collagen fibrils; presence of senescent 
fibroblasts12,13; loss of function of glycosaminoglycans 
(hyaluronic acid and dermatan sulphate); and alterations 
in the cutaneous microvasculature.14,15 All these findings 
result in characteristic clinical features, such as dryness, 
roughness and sallowness, deep wrinkles, and lack of firm-
ness and elasticity.1,2,16,17 

Concern regarding the visible manifestations of skin 
aging represents one of the leading reasons for dermato-
logical consultation. Topical therapy is the most widely 
accepted treatment by the majority of patients.18-21 In this 
article, the authors provide preliminary evidence of the 
effect of a novel natural product derived from the mollusk 
Cryptomphalus aspersa22 (SCA), which is a glycosaminoglycan- 
enriched substance that induces skin regeneration.23,24 
Based on this evidence, the authors hypothesized that 
SCA can be useful to reverse the effects of photoaging. 
In this study, the authors investigate the effect of SCA 
treatment in a small group of women (n515) showing 
cutaneous photoaging and found that treatment with SCA 
for 3 months resulted in a significant improvement of 
the clinical and histological features of photoaging, thus 
postulating its efficacy as a potential antiaging compound 
for the skin.

MATERiAlS AnD METhoDS
SCA Preparation
Preparation for SCA was executed according to US pat- 
ent 5538740 and has been described in detail elsewhere.22 

Study Design 
Fifteen volunteers were included in this nonrandom-
ized, open-label study. Participants were informed of the 
requirements of the study including 2 biopsy collections, 
and they signed a written informed consent under an 
institutional review board–approved study protocol. The 
study group comprised 15 women aged 35 to 65 years 
(mean [SD] age552.1 [6.2]) with Fitzpatrick skin types 
II (53.8%) and III (46.2%), and features consistent with 
facial photoaging. Prior to the beginning of the treatment, 
each participant underwent a 1-month washout period, 
during which all topical antiaging treatments were discon-
tinued. Participants were instructed to apply an SCA 8% 
emulsion in the morning and a highly concentrated  
SCA 40% liquid formulation at night on a daily basis for 
a period of 3 months. Assessments were performed at the 
initial consultation at baseline and days 30 and 90.

Clinical Efficacy Variables
The researcher recorded the following clinical vari-
ables: presence of fine lines and wrinkles, sallowness,  

telangiectasias, reduced cutaneous elasticity, roughness, 
irregular mottled pigmentation, rhytides, and solar len-
tigines. Other parameters included sebaceous hyper-
plasia, actinic keratosis, and presence of malignant  
neoplastic processes. 

PhoToDAMAGE 
A severity score between 1 and 6, with 6 being the most 
severe, was assessed using the Glogau scale.16,25 One of 
the authors, Dr. maría José Tribó-Boixareu, evaluated 
treatments with each individual participant during each 
clinical visit and scored treatments from 0 (unchanged) to 
6 (marked improvement). 

Clinical Assessment of the Effect of SCA
The clinical efficacy of SCA was measured by confocal 
profilometry of silicone replicas. The technique has been 
described in detail elsewhere.26,27 Briefly, 1-cm-wide 
silicone impressions were taken from the periocular area 
at baseline and day 90. The following parameters were 
assessed: average roughness of the profile; root-mean-
square roughness of the profile; maximum height of the 
roughness profile; maximum peak height of the rough-
ness profile; maximum valley depth of the roughness 
profile; and distance between the highest peak and the 
deepest valley of the assessed profile. 

Histology
Histological analysis was performed in 3-mm diameter 
samples collected from the periocular areas of all the 
patients. Biopsies were obtained at baseline and day 90. 
Samples were stained with hematoxylin and eosin to 
visualize the architecture and determine epidermal thick-
ness. Unna stains were used for visualization of the elastic 
fibers and assessment of cutaneous elastosis.28 

Immunohistochemistry
The sections used for immunohistochemical analysis 
were deparaffinized and incubated overnight at 4ºC with 
anti–Ki-67-mab for proliferating keratinocytes, or anti–
CD31-mab for endothelial cells, and appropriate second-
aries. Each section was counterstained with hematoxylin 
and eosin and dehydrated. 

Quantitative Histologic Analysis
Immunohistochemistry images were quantified using an 
image processing program, and the percentage of prolif-
erating epidermal cells was calculated and expressed as 
epidermal proliferating index.29 For microvessel quantifi-
cation and area, microvascular density was measured in  
5 to 6 spots, and CD311 cell (endothelial cell) clusters 
were included in the microvessel count.
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Statistical Analysis
The Cochran test was used to assess potentially sig-
nificant differences in the clinical evolution between the  
3 measurements at baseline and days 30 and 90, as well 
as the individual and global assessment by the researcher 
and the participants. The Wilcoxon rank sum test was 
used to assess differences in skin photoaging severity 
and histological parameters between the initiation of the 
study and its completion at 3 months. This test was also 
used to characterize the individual and global assessment 
of the researcher and the patients between visits. The 
normal distribution of the analysis of silicone replicas by 
profilometry was demonstrated via unidirectional analy-
sis of the sample using statistical software. In all cases, 
standardized kurtosis coefficient was within the expected 
range for normal distribution data (22, 12); thus, para-
metric statistical criteria were applied. 

RESulTS
Clinical Efficacy of SCA
We first established the severity of cutaneous photo-
aging before and after treatment with SCA using the 
Glogau scale. This scale showed a significant reduction 
(P,.0001) of photoaging signs after treatment with SCA 
at day 90 as compared with the same participants at the 
beginning of the study. The percentage of participants 
showing fine wrinkles and deep wrinkles decreased grad-
ually and significantly (P,.05) during the treatment. The 
authors observed a 45.5% decrease in participants show-
ing deep wrinkles after the treatment (11/15 at baseline vs 
6/15 at day 90, P5.025) (Figure 1A). The sallow appear-
ance of skin showed a 50% reduction at day 30 (P,.02) 
and 77.8% at day 90 (P,.008). loss of cutaneous

elasticity also improved very significantly during the 
treatment (9/15 at baseline; 2/15 at day 30, P,.008 vs 
baseline; 0/15 at day 90, P,.003 vs baseline). Dryness 
and cutaneous roughness disappeared in 86% of patients 
at day 30 (P,.01) and in 100% of them at the end of 
the treatment at day 90 (P,.008) (Figure 1B). Finally, 
irregular pigmentation, which constitutes a frequent sign 
of photoaged skin, exhibited a 40% decrease at the end of 
the treatment (P,.01). There was no significant decrease 
of ephelis or lentigines, and no malignant neoplasms 
were reported during the assay. 

GloBAl PATiEnT ASSESSMEnT 
A majority of the participants involved in the study 
reported a moderate to significant improvement 
(score52/3) for the individual parameters included in 
the questionnaire at day 30, which evolved into marked 
improvement (score53/3) by the end of the study at 
day 90. The global assessment score was 11/15 at day 30, 
increasing to 13/15 at day 90. Analysis revealed a statis-
tically significant difference (P,.05) between the total 
score at days 30 and 90 (Table). 

GloBAl RESEARChER ASSESSMEnT 
The researcher’s perception scores were very similar to 
those provided by the participants. Assessment of the 
global score was 11/15 at day 30, improving to 14/15 
at day 90, indicating a significant global improvement 
induced by treatment with SCA. Improvement at day 90 
was observed in most of the assessed parameters, espe-
cially hydration (P,.003) (Table). 

Overall, the tolerance and cosmetic acceptance of the 
treatment with SCA ranged from very good to good. Only 

Figure 1. Effect of Cryptomphalus aspersa on the presence of fine and deep wrinkles (P,.05 and P,.025, fine and deep wrinkles, respec-
tively) (A), and the effect of Cryptomphalus aspersa on different features of photoaging (B). Percentages are shown at the initiation of the treat-
ment at baseline and days 30 and 90. 
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one patient experienced an adverse effect (folliculitis) at 
day 30, apparently unrelated to the treatment with SCA. 

In summary, the data reveal a significant correlation 
between the global opinion of the patient and the researcher 
(Spearman rank correlation .0.85; P,.0001). 

Silicon Replica Assessment
The mean values for roughness and wrinkle depth were 
obtained before the initiation of the treatment at baseline 
and after SCA treatment at day 90 by profilometry. The 
authors measured the mean distance between the highest 
peak and the deepest valley of all the profiles assessed 
for each patient before and after treatment, as well as the  

differences observed in roughness parameters. These param-
eters revealed an average 13% improvement in wrinkle 
depth, but as high as 30% in several participants (Figure 2). 
A nonparametric statistical test indicated that the 
improvement was statistically significant (P5.021). Also, 
an 18% improvement in cutaneous microroughness was 
observed, reaching 30% in some participants (P5.008). 

Histopathological Analysis
Staining of biopsies of periocular tissue collected at baseline 
and day 90 showed a marked improvement in the architec-
ture of the dermis and epidermis at the end of treatment 
(Figure 3). The authors also found a significant reduction 

in mean [SD] epidermal thickness (64 [4] 
vs 55 [4]; P5.025) (Figure 3), along with 
significant increases of the mean [SD] 
epidermal proliferation index (11 [1] vs 
14 [2]; P,.04). On the other hand, there 
was an apparent reduction of elastosis at 
the papillary dermis and increases of the 
area percentage occupied by microvessels 
(P,.002). Finally, the authors also noticed 
an almost significant increase (P,.075) in 
the number of mean [SD] blood vessels 
per mm2 (50 [10] vs 80 [8]). 

DiSCuSSion 
In this report, the authors have shown pre-
liminary evidence that topical treatment 
with SCA may reverse some of the features 
of photoaging. This compound had been 
previously shown to induce skin regenera-
tion in cases of radiodermatitis.23 

Clinical assessment of the effect of SCA 
using an arbitrary scale for cutaneous 
photoaging16 established the efficacy of 
SCA in reversing some of the features 
of photoaging. In addition, profilometry 
analysis of selected areas of the skin of 
the patients revealed a positive effect of 

 Smoothness,  Hydration, Total Score, 
 P Value P Value P Value

Participants’ Assessment .08 .08 .04

Researcher’s Assessment .41 .003 .002

Significance of the Global Assessment of the Researcher  
and the Participants on Day 90 Versus Day 30

Figure 2. Effect of Cryptomphalus aspersa treatment on wrinkle depth assessed by 
profilometry. Patient before (A) and 90 days after treatment with Cryptomphalus 
aspersa (B). Corresponding 3-dimensional profilometry photographs, with grading from 
red (more superficial) to blue (deeper) is used to enhance visualization of the depth of the  
wrinkles (C, D). 
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SCA in the overall roughness of the skin and particularly 
in wrinkle depth. This is likely due to its antioxidant and 
matrix-remodelling effect, but contributions from the 
vehicle components of the secretion cannot be ruled out. 
The observed improvement in roughness is likely related 
to improved hydration due to a number of factors, such as 
replenishment of the skin cellularity and rearrangement 
of the fibrillar components of the skin. These effects were 
confirmed using conventional histological techniques. 

We also observed that continuous use of SCA increased 
skin thickness and decreased the signs of elastosis, 
suggesting enhanced skin cell proliferation and re-
arrangements of the fibrillar components of dermis and 
epidermis. The beneficial effect of SCA can be direct via 
its effect on skin cell proliferation and matrix remodel-
ing, or indirect by enhancing vascularization of the skin. 
Proper blood traffic provide the neighboring tissue with 
the nutrients and oxygen required for proliferation, thus 
enhanced irrigation is essential for a rejuvenation effect 
on photodamaged skin. 

Other mechanisms to explain the effect of SCA may 
include a modest inhibition of metalloproteinases expres-
sion, activation, or both, which would result in decreased 
overall degradation of the connective tissue of the skin.24 

The precise mechanism by which SCA induces matrix 
remodelling is not clear. It can be related to enhanced 
deposition of extracellular matrix proteins, which would 

account for thicker lattices; enhanced expression or 
activation of integrin receptors, as it has been shown 
for other natural compounds, such as ginseng30; or even 
activation of contractility pathways such as myosin II, 
which results in enhanced collagen reorganization.31 In 
summary, this study provides preliminary evidence of 
the potential usefulness of SCA as a photoaging palliative 
remedy. However, in light of the limitations of the present 
study, further research including large comparative and 
placebo-containing, double-blind, randomized studies is 
required to establish the usefulness of this natural com-
pound in the treatment of photoaging.
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