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Abstract

Background Argireline is a synthetic peptide that is pat-
terned from the N-terminal end of the protein SNAP-25
and has been shown to reduce the degree of facial wrinkles.
It is reported to inhibit vesicle docking by preventing for-
mation of the ternary SNARE complex and by interfering
in catecholamine release. The anti-wrinkle efficacy of
argireline has not been studied in Chinese subjects.
Objective The objective of the study was to evaluate the
safety and efficacy of argireline in the treatment of peri-
orbital wrinkles in Chinese subjects.

Methods A total of 60 subjects received a randomized
treatment of argireline or placebo in a ratio of 3:1. Argir-
eline or placebo was applied to their peri-orbital wrinkles
twice daily for 4 weeks, and then evaluations were made
for the improvements in wrinkles. In the subjective eval-
uation, Daniell’s classification and Seeman’s standard were
applied to make a global assessment of changes in the
appearance of peri-orbital lines. In the objective evaluation,
silicone replicas of the skin at the application area were
made before and after the treatment, which were analyzed
by a wrinkle-analysis apparatus.

Results In the subjective evaluation, the total anti-wrinkle
efficacy in the argireline group was 48.9 %, compared with
0 % in the placebo group. In the objective evaluation, the
parameters of roughness were all decreased in the argire-
line group (p < 0.01), while no decrease was obvious in the
placebo group (p > 0.05).

Conclusions This study showed that argireline had a
significant anti-wrinkle effect in Chinese subjects.
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1 Introduction

Nowadays, the desire to maintain a youthful appearance
has driven the development of dermatologic cosmetics
designed to rejuvenate the aging face. Argireline, a syn-
thetic hexapeptide, is one of the new popular options to
treat aging skin. It is a unique peptide that is used to reduce
existing wrinkles, especially in the forehead and around the
eyes.

The synthetic hexapeptide is acetyl hexapeptide-3 (AC-gly-
glu-met-gln-arg-arg-NH,), patterned from the N-ter-
minal end of the protein SNAP-25. The identification of
argireline is the result of efforts to find an effective but less
toxic synthetic version of botulinum neurotoxin type A
(BoNTA) [1, 2]. It has been found that this peptide can
inhibit vesicle docking by preventing formation of the
ternary soluble N-ethylmaleimide-sensitive factor attach-
ment protein receptor (SNARE) complex (a vesicular
fusion complex required to drive Ca*"-dependent exocy-
tosis). It also interferes in catecholamine release, which is
involved in synaptic vesicle exocytosis [3, 4]. These effects
closely relate to the basic biochemical mechanisms of
wrinkle formation. The hexapeptide is called argireline [5].
Argireline is currently marketed in China by MCcEit
(Tianjin) International Trade Co. Ltd.

Argireline inhibits the repetitive contraction of the
intrinsic muscles of facial expression and thereby reduces
hyperkinetic facial lines [6]. One open-label trial in which
ten women received twice-daily applications of 5 %
argireline cream demonstrated a 27 % improvement in peri-
orbital lines after 30 days, as measured by a silicone rep-
lica analysis [1]. In another study, with healthy American
women volunteers, argireline solution reduced the depth of
wrinkles up to 17 % after 15 days, and 30 % after 30 days
[5]. Theoretically, argireline may mimic the effects of
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BoNTA injection, by reducing hyperkinetic lines associ-
ated with muscles of facial expression. However, currently
only BoNTA has been approved for subcutaneous, intra-
dermal, and intramuscular injection for facial wrinkles by
the US FDA [7].

The objective of this study is to test the efficacy and
tolerability of argireline applied to peri-orbital wrinkles in
Chinese subjects.

2 Materials and Methods

The study design was a prospective, double-blind, ran-
domized, placebo-controlled, parallel-group, comparative
study in China to investigate the effects of argireline in
subjects with moderate to severe peri-orbital lines as
assessed at natural expression. A total of 60 subjects
were randomized to receive a single treatment of argir-
eline or placebo in a ratio of 3:1. A total sample size of
40 patients was sufficient to have an 85 % chance of
detecting a 60-percentage point difference between the
treatment groups in the proportion of patients reporting a
global assessment score of 2 or greater, significant at the
0.05 level and with a randomization ratio of 3:1. We
enlarged the number of patients to 60. Participants
applied argireline or placebo to their peri-orbital wrinkles
twice daily for 4 weeks, subjective and objective evalu-
ations were made for the improvements in wrinkles. The
study was approved by the Ethical Committee of the
College of Medicine of Xi’an Jiaotong University, Xi’an,
China.

The patient population of 60 Chinese volunteers with
different degrees of peri-orbital wrinkles was randomly
selected from outpatients in the Department of Derma-
tology from The Second Hospital of Xi’an Jiaotong
University, Xi’an, China. All of them desired to reduce their
wrinkles. Participants ranged from 25 to 60 years of age,
whose natural expression showed peri-orbital lines of at
least moderate severity. Exclusion criteria included known
allergy or sensitivity to the medication or its components,
infection, or other skin disease at the treatment region. The
subjects were advised not to use any other facial cosmetic
around the peri-orbital area or undergo any aesthetic
medical treatment (e.g. face lift surgery, resurfacing, or
filler treatment) during the study period. They were also
requested to complete the entire course of the study and to
comply with study instructions. All of the volunteers gave
their consent before enrollment and they had the right to
withdraw at any time during the study if they had any
complaint.

Each vial contained 10 % argireline in an oil and water
(O/W) emulsion without preservatives. The placebo solu-
tion was a non-active O/W emulsion alone, without
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argireline. Vials of argireline and placebo with identical
investigational labels, which prevented identification of the
contents, were all prepared by McEit (Tianjin) Interna-
tional Trade Co. Ltd.

For the subjective evaluation, investigators applied
Daniell’s [8] classification to evaluate the peri-orbital
wrinkles at natural expression before use, and after the first,
second, third, and fourth week (graded on a 4-point wrinkle
severity scale: none, mild, and moderate to severe). After
4 weeks, investigators made a global assessment of chan-
ges in the appearance of peri-orbital lines by Seeman’s [9]
standard, graded on a 5-point scale ranging from O (no
change) to 4 (100 % improved). The total anti-wrinkle
efficacy was calculated as the percentage of subjects who
were graded 3 or 4 on the global assessment of improve-
ment scale after 4 weeks.

For the objective evaluation, silicone replicas of the skin
at the application area were made before and after the
treatment period. These were analyzed by a wrinkle-anal-
ysis apparatus (Skin-Visioline VL 650®; Courage+Kha-
zaka FElectronic GmbH, Germany). The silicone replicas
were processed by confocal laser scanning microscopy to
assess the evolution of the wrinkles and to record gray level
images of the wrinkles. Confocal microscopy in reflection
mode and three-dimensional analysis were used to assess
the different parameters of roughness. Then, the relevant
parameters of roughness obtained were analyzed by sta-
tistical analysis.

The statistical software used in this study was Windows
SPSS 17.0.

3 Results
3.1 Subjective Evaluation

Patient demographics and baseline wrinkle evaluations are
shown in Table 1. After 4 weeks, none of the subjects
discontinued the study and no one experienced any adverse
effect. After evaluation and classification of the wrinkles
before and after treatment, the total anti-wrinkle efficacy in
the argireline group was 48.9 % (22/45), compared with
0 % in the placebo group (Fig. 1). The improvement in the
appearance of wrinkles in two patients is shown in Figs. 2
and 3.

3.2 Objective Evaluation

Two subjects’ gray level images of peri-orbital wrinkles
are shown in Figs. 4 and 5. It can be concluded from Fig. 4
that in this subject the wrinkles count is 14 before treat-
ment, while it is 7 after treatment. In another subject, the
wrinkles count is 13 before treatment but 9 after treatment
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Table 1 Patient characteristics

and baseline peri-orbital Variable Argireline Placebo p-Value
wrinkles at natural expression (n =45 =15
Patient characteristics
Age, mean (y) 43.7 413 0.07
Sex, n (%)
Female 38 (84.4) 12 (80) 0.08
Male 7 (15.6) 3 (20)
Baseline severity of peri-orbital wrinkles at natural expression, n (%)
None 0 (0) 0 (0) 0.13
Mild 14 31.1) 4 (26.7)
Moderate 19 (42.2) 8 (53.3)
Severe 12 (26.7) 3 (20)

in Fig. 5. Furthermore, the average depth of wrinkles,
deepest wrinkle, total wrinkle volume, total wrinkle area,
total form factor wrinkles, and total length of wrinkle are
all decreased after the treatment in the two subjects.
After silicone replicas were processed by Skin-Visioline
VL 650®, various parameters of roughness were obtained and
analyzed by SPSS 17.0 statistical software. The parameter Sa
represents the average wrinkle height in one place, the
parameter Smax is the difference from a peak to the lowest
point of all the wrinkles in the region, and the parameter St
represents the average wrinkle height over all the wrinkles in
the region. These parameters were all decreased in the argir-
eline group (p < 0.01), while they were not obviously
decreased in the placebo group (p > 0.05) [Table 2].
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Fig. 1 The number of subjects with different improvement rates.
0 = no improvement; 4 = 100 % improvement

4 Discussion

BoNT brought about a revolution in cosmetic science
because of its remarkable and long-lasting anti-wrinkle
activity. BoNT rejuvenates the aging face by reducing
hyperkinetic lines associated with muscles of facial
expression and is the most popular aesthetic product. In
1992, Carruthers and Carruthers [10] investigated selec-
tively injecting BoNTA to treat glabellar wrinkles. Since
then, other studies have continuously corroborated their
results [11-16]. In 2006, injection of BONTA was the most
frequently performed cosmetic procedure in the USA, with
over 3 million patients receiving injections [17].
Physiologically, the formation of wrinkles appears to be
due, at least partly, to the excessive stimulation of the
muscle fibers in the face, which pull the skin inwards
giving rise to the well known wrinkle [18, 19]. Thus, a
useful strategy to reduce the intensity of wrinkles is to
downregulate muscle action either directly or by attenuat-
ing the activity of the innervating neuron [20, 21]. In
support of this tenet, treatment with BoNTA significantly
reduces the intensity of wrinkles. BONTA strongly inhibits
the Ca®"-dependent neurotransmitter release in neurons.
These proteins are metalloproteases that specifically cleave
synaptic proteins essential for regulated neuronal exocy-
tosis, specifically the vesicular protein VAMP (a vesicle-
associated membrane protein, which is essential for the
docking and fusion of the synaptic vesicle to the presyn-
aptic membrane for the release of acetylcholine) and the
membrane proteins syntaxin and SNAP-25. As a result, the
critical protein fusion complex assembled by these pro-
teins, known as the SNARE complex, is destabilized pre-
venting vesicle fusion with plasma membrane, and
consequently abrogating Ca”"-triggered exocytosis [22].
Although botulinum toxins, especially BoNTA, have
been extensively used to attenuate facial signs of aging,
their use is seriously limited because of their high toxicity

A\ Adis



150

Y. Wang et al.

Fig. 2 Changes seen in a subject (female, aged 40 years), (a) before
and (b) after treatment with argireline

(human lethal dose, 50 % [LDso] ~ 2,500 biologic mouse
units) [20]. Thus, there is a need to design and validate
non-toxic molecules that mimic the action of BoNTA [1,
2]. In this regard, a 6-mer peptide (Ac-EEMQRR-NH,) that
emulates the amino acid sequence of the synaptic protein
SNAP-25 is shown to be a specific inhibitor of neurose-
cretion at micromolar concentrations. It is patterned after
the N-terminal domain of SNAP-25 (aa 12-17) and
exhibits a significant capacity to permeate through the skin.
Toxicologic and primary irritation data indicate that it is
well tolerated. This hexapeptide is called argireline [5].

Analysis of the mechanism of action showed that
argireline significantly inhibited neurotransmitter release
with a potency similar to that of BoNTA. Inhibition of
neurotransmitter release was due to the interference of the
hexapeptide with the formation and/or stability of the
SNARE ternary complex that is required to drive Ca®"
-dependent exocytosis. Notably, this peptide did not exhibit
in vivo oral toxicity or primary irritation at high doses [5].
Therefore, this hexapeptide represents a biosafe alternative
to BoNTA in cosmetics to attenuate facial wrinkles.
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Fig. 3 Changes seen in a subject (male, aged 49 years), (a) before
and (b) after treatment with argireline

In this study, after 4 weeks of application of argireline
on peri-orbital wrinkles, none of the human subjects
experienced any adverse effect, the total anti-wrinkle effi-
cacy was 48.9 %, and the wrinkle parameters were all
decreased in the argireline group. All the findings dem-
onstrated that the anti-wrinkle activity of argireline was
significant, in agreement with its cellular activities.

Although our study identified that argireline had a sig-
nificant anti-wrinkle effect, there were some limitations.
Most importantly, the best way to demonstrate changes in
the skin is to do pre- and post-biopsies and then to compare
the histologic changes, which is the gold standard to
determine effectiveness in improving quality of the skin.
Unfortunately, we were unable to persuade the volunteers
to do biopsies because of concerns they had regarding
postoperative scarring. Potential errors with silicone
impressions include that tissue edema caused by the study
medication or even mild rubbing can produce better than
deserved results, although these errors can also impact on
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Fig. 4 A subject’s (female,
aged 45 years) gray level
images of peri-orbital wrinkles
processed by Skin-Visioline VL
650%, (a) before and (b) after
treatment

placebo results. However, silicone impressions provide
non-invasive results that are far better than photography,
and this method is relatively mature having been used in
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many previous studies [1, 5]. For these reasons, it was
selected for the objective measurement in this study, and
our best efforts made to avoid potential errors.
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5 Conclusions and Prospects Argireline, one of the cosmeceutical peptides, is a new

popular option to treat aging skin. It is not considered as a
Applying argireline around the eyes for up to 4 weeks was  drug and is therefore not regulated by the FDA [1, 2].
an effective treatment for reducing the severity of peri-  Although much less potent than BoNTA (12 vs. 0.003
orbital wrinkles in Chinese people with moderate and  assigned amount units), this small peptide exhibits the great
severe peri-orbital lines, and argireline was safe and well ~ advantage of insignificant acute toxicity (>2000 mg/kg) as
tolerated in this study group. compared with BoNTA (20 ng/kg). Furthermore, the
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Table 2 The parameters of the different groups (x & sd)

Parameter The argireline group The placebo group
Sa 9.2000 + 2.28576* 5.3000 + 2.22919
Smax 138.000 £ 30.69133* 99.3000 + 14.05754
St 131.5000 + 41.66569* 108.0000 + 17.01732

Sa the average wrinkle height in one place, Smax the difference from a
peak to the lowest point of all the wrinkles in the region, St the average
wrinkle height over all the wrinkles in the region

* p < 0.01 for differences between before and after the treatment

hexapeptide does not show primary skin irritation in an
intracutaneous test or genotoxicity as determined by the
Ames test, thus making its use safe and physician inde-
pendent [5]. Therefore, peptides that mimic the action of
BoNTA, such as argireline, represent the next generation of
biosafe products with anti-wrinkle activity that could be
extensively used in cosmetic preparations.

Most studies used to assess the incorporation of these
ingredients into skin care products are in vitro. In this
study, clinical data are presented to suggest that argireline
may have a place in a comprehensive skin care protocol for
aging skin. A study with larger samples is planned that will
provide more comprehensive data to support the present
study.

Acknowledgments There were no sources of funding received to
prepare this study. The authors have no conflicts of interest in the
contents of this study.

References

1. Lupo MP, Cole AL. Cosmeceutical peptides. Dermatol Ther.
2007;20:343-9.

2. Lupo MP.
2005;31:832-6.

3. Gutierrez LM, Cannes JM, Ferrer-Monteil AV, et al. A peptide
that mimics the carboxy-terminal domain of SNAP-25 blocks
Ca2+--dependent exocytosis in chromaffin cells. FEBS Lett.
1995;372:39-43.

4. Gutierrez LM, Viniegra S, Reuda J, et al. A peptide that mimics
the C-terminal sequence of SNAP-25 inhibits secretory vesicle
docking in chromaffin cells. J Biol Chem. 1997;272:2634-9.

5. Blanes-Mira C, Clementey J, Jodas G, et al. A synthetic hexa-
peptide (Argireline) with antiwrinkle activity. Int J Cosmet Sci.
2002;24:303-10.

Cosmeceutical  peptides.  Dermatol  Surg.

10.

12.

13.

17.

18.

20.

21.

22.

. Yamauchi P, Lowe N. Botulinum toxin types A and B: com-

parison of efficacy, duration, and dose-ranging studies for the
treatment of facial rhytides and hyperhidrosis. Clin Dermatol.
2004;22:34-9.

. Vartanian AJ, Dayan SH. Facial rejuvenation using botulinum

toxin A: a review and updates. Facial Plast Surg. 2004;20:11-9.

. Daniell HW. Smoker’s wrinkles: a study in the epidemiology of

“crow’s feet”. Ann Intern Med. 1971;75(6):873-80.

. Seeman D, Alster TS. Combination radiofrequency and diode

laser for treatment of facial rhytides and skin laxity. Cosmet
Laser Ther. 2005;7:11-5.

Carruthers JDA, Carruthers JA. Treatment of glabellar frown
lines with C botulinum A exotoxin. J Dermatol Surg Oncol.
1992;18:17-21.

. Carruthers JA, Lowe NJ, Menter MA, et al. A multicenter, double

blind, randomized, placebo-controlled study of the efficacy and
safety of botulinum toxin type A in the treatment of glabellar
lines. ] Am Acad Dermatol. 2002;46:840-9.

Harii K, Kawashima M. A double-blind, randomized, placebo-
controlled, two-dose comparative study of botulinum toxin type
A for treating glabellar lines in Japanese subjects. Aesthetic Plast
Surg. 2008;32:724-30.

Fagien S, Cox SE, Finn JC, et al. Patient-reported outcomes with
botulinum toxin type A treatment of glabellar rhytids: a double-
blind, randomized, placebo-controlled study. Dermatol Surg.
2007;33(1 Spec No.):S2-9.

. Carruthers A, Carruthers J. Prospective, double-blind, random-

ized, parallel-group, dose-ranging study of botulinum toxin type
A in men with glabellar rhytids. Dermatol Surg. 2005;
31:1297-303.

. Carruthers A, Carruthers J, Said S. Dose-ranging study of botu-

linum toxin type A in the treatment of glabellar rhytids in
females. Dermatol Surg. 2005;31:414-22 (discussion 422).

. Carruthers JD, Lowe NJ, BONTA Glabellar Lines II Study Group,

et al. Double-blind, placebo-controlled study of the safety and
efficacy of botulinum toxin type A for patients with glabellar
lines. Plast Reconstr Surg. 2003;112:1089-98.

American Society for Aesthetic Plastic Surgery. 11.5 million
cosmetic procedures in 2006. 2007 [online]. Available from
URL:  http://www.surgery.org/press/news-release.php?iid=465
[Accessed 2008 Jul 28].

Benedetto AV. The cosmetic use of botulinum neurotoxin type A.
Int J Dermatol. 1999;38:641-55.

. Becker-Wegerich PM, Rauch L, Ruzicka T. Botulinum toxin: a

successful decollete Dermatol
28:168-71.

Frankel AS. Botox for rejuvenation of the periorbital region.
Facial Plast Surg. 1999;15:255-62.

Johnson EA. Clostridial toxins as therapeutic agents: benefits of
nature’s most toxic proteins. Annu Rev Microbiol. 1999;
53:551-75.

Chen YA, Scheller RH. SNARE-mediated membrane fusion. Nat

Rev Mol Cell Biol. 2001;2:98-106.

rejuvenation. Surg. 2002;

A\ Adis



Reproduced with permission of the copyright owner. Further reproduction prohibited without
permission.



