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Abstract: Retinoids are the most effective anti-aging ingredients. Yet, their use can result in adverse reactions. Even bakuchiol, a natural
functional analog, can lead to contact dermatitis. We previously showed that a Harungana madagascariensis (Lam. ex Poir.) plant extract
(HME) presents retinol-like properties in vitro. Therefore, we performed a preliminary analysis of the anti-aging potential of a cream
containing HME on 46 subjects. The participants applied a HME cream on half of their face and one forearm. The effects induced were
compared to those produced by a retinol cream applied to the contralateral side. Clinical evaluations indicate that the two creams rapidly
(28 days) improve wrinkles underneath the eyes, ptosis, color homogeneity, smoothness, plumpness, firmness, and elasticity of the facial
skin. The improvement of crow’s feet is only significant after 56 days. For all clinical signs, the effects of both creams are
indistinguishable. Instrumental measurements of silicon replica from the eye contour region indicate that the wrinkle surface reduction
is already noticeable after 28 days with the HME and retinol cream, while it takes 56 days to have a significant depth decrease. Only the
retinol cream improves wrinkle length after 56 days. Ultrasound assessment of forearm skin revealed that the HME cream improves
superficial dermis density as early as 28 days with further improvement at day 56, timepoint at which improvement is at the limit of
significance with the retinol cream. These preliminary results indicate that HME has similar in vivo functional properties to retinol for
reducing the severity of aging signs. Future works, including a bona fide clinical study, are needed to confirm these findings.
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Introduction

Age and chronic sun exposure alter the skin, leading to the appearance of visible signs.' Because they prevent, even reverse,
these signs, retinoids became a staple in dermo-cosmetics.>> Indeed, topically applied retinoids stimulate epidermal differ-
entiation and keratinization, leading to epidermis thickening, reinforcement of the stratum corneum, and enhanced barrier
function.®” In the dermis, they improve the extracellular matrix, resulting in better skin elasticity and fine wrinkle reduction.'~

Although natural, retinol’s widespread use revealed side effects.® This is also the case with retinoids, even recent
ones. There is a need for functional analogs, and there is also a growing demand for natural products.

Bakuchiol, a meroterpene isolated from Psoralea corylifolia seeds, is such a compound. Inducing retinol-like genes/proteins
expressions, it reduces aging signs.” ® Yet, its growing use led to identify contact dermatitis cases.'®'" Such adverse effects are not
unexpected, as intolerance to botanical compounds is frequent.'? Therefore, finding natural retinoid functional analogs is still of
interest.

We previously reported that a Harungana madagascariensis (Lam. ex Poir.) extract (HME) could be such an
alternative.'® It induces a retinol-like gene induction profile in isolated fibroblasts and a retinoid-like protein expression
in isolated fibroblasts and photoaged skin explants. These results suggested that HME targets pathways similar to those
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of retinoids. To further investigate the HME potential, we performed a preliminary randomized, double-blind, compara-
tive study to determine if an HME-containing cream could have comparable effects to a retinol containing cream.

Materials and Methods

Study Design

After a 14-day washout period during which subjects applied (morning and evening) a neutral cream on their face, they
used for 56 days (morning and evening) a cream containing HME on half of their face and a retinol-containing cream on
the contralateral side. They also applied one of the creams on each forearm. The side onto which each cream was applied
was randomly selected, and the application was blind as both creams were similar and provided in identical vials (labeled
A or B). Clinical evaluations and data analysis were performed blindly.

During the entire study, make-up was restricted to eyes and lips. The only cosmetics allowed were neutral cleansers or
make-up removers. Assessments were performed blindly on days 0 (D0), 28 (D28), and 56 (D56) in a dedicated research
facility (IEC France, Lyon, France).

A diagram of the main steps of the study is presented in Figure 1.

Ethic

This cosmetic, non-invasive study being conducted in France, local and EU regulations require no approval by an ethics
committee. The principles of the Declaration of Helsinki were strictly followed. All subjects received detailed informa-
tion and gave their written informed consent.

Intervention

The neutral cream used during the washout period served as a base for the HME and retinol creams. It is an oil-in-water
emulsion consisting of aqua, glycerin, caprylic/capric triglyceride, propanediol, cetearyl alcohol, hydrogenated coco-
glycerides, glyceryl stearate, PEG-100 stearate, pentylene glycol, cetearyl glucoside, steareth-21, dimethicone, carbomer,
chlorphenesin, ethylhexylglycerin, disodium EDTA, dimethiconol, and sodium hydroxide. This cream base was supple-
mented with 0.02% (w/w) of dry HME. This extract was prepared by water extraction of Harungana madagascariensis
crushed dry leaves. After filtration, the water is evaporated, and the dry matter is resuspended in glycerin to produce
a 20% dry matter solution. Alternatively, the cream base was supplemented with 0.05% (w/w) retinol (with the addition
of antioxidants — BHA and BHT — and a surfactant — Polysorbate 20).

D-14
Enroliment
Beginning of the 14-day wash-out period
n=46

;

DO
Initial clinical and instrumental assessments
Beginning of the HME and retinol cream applications
n=46

:

D28
Intermediate clinical and instrumental assessments
n=46

.

D56
End of the HME and retinol cream applications
Final clinical and instrumental assessments
n=44
(Two subjects did not come to the final visit)

Figure | Flow chart of the study steps and the number of subjects (n) involved at each stage. Days are indicated in bold.
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Subjects

The number of subjects included relied on guidelines recommending 10 to 40 participants for a pilot study.'* Therefore, a group of 46
women was recruited. Their age ranges from 50- to 66-year-old (mean+SD: 60.5 + 5.2), and all presented wrinkles, inhomogeneous
complexion, pigmented spots, and skin slackening. Exclusion criteria were the use of anti-aging, anti-wrinkle, or firming products
(including oral/topical retinoid treatments). Additional exclusion criteria were the use of possibly interfering treatments.

Tolerability
Participants had to report any adverse effects immediately. Their nature, location, intensity, duration, and the cream
involved were recorded.

Assessment Conditions
All evaluations were performed under controlled conditions (21 + 2°C and 45 + 5% relative humidity). Clinical scorings
were carried out after 15 minutes of acclimation and instrumental measures after 30 minutes.

Clinical Evaluations

A trained cosmetic expert scored the severity of crow’s feet (0 to 6 scale), wrinkles underneath the eyes (0 to 5 scale), and
lower face ptosis (0 to 5 scale) according to Bazin and Doublet photographic scales.'> For more accurate scoring, 0.4 and
0.6 intermediate grades were used. The other characteristics evaluated using a 0 (slight) to 9 (marked) scale were skin
color homogeneity, smoothness, plumpness, firmness, and elasticity.

Instrumental Measurements
Negative silicon (Siflo™) replicas of the eye outline region were illuminated with a 35° incident light. Analysis of light
intensity with the Quantirides™ software (Monaderm, Monaco) enabled quantification of wrinkles parameters: number,
total depth, total length, and total surface.

Superficial dermis density and dermis thickness at the level of forearms were evaluated using a high-resolution
ultrasound scanner (Dermcup, Atys Médical, France).

Statistical Analysis
Among the 46 participants recruited, all were analyzed on DO and D28. Two did not come to the D56 visit, leaving 44 subjects
for this time point (Figure 1). Data analysis was performed blindly on all available participants at each time point.

Results from clinical evaluations are expressed as mean + standard deviation (SD). Instrumental measurements are
presented as mean =+ standard error of the mean (SEM). After checking data distribution (Shapiro—Wilk test), statistical
analyses were performed using Student’s paired #-tests or Wilcoxon signed-rank tests. P-values < 0.05 were considered
significant, while values between 0.05 and 0.1 were considered trends.

Results
Tolerability

Two subjects reported prickling, itching, heating sensations, or skin redness during the study. For the first one, a slight sensation
occasionally occurred throughout one day on the whole upper part of the face. It was therefore considered as not related to cream
applications. The second subject reported four episodes of slight to marked sensations and skin redness on the facial side onto
which the retinol cream was applied. These episodes appeared rapidly after cream application and lasted from a few minutes to the
entire day.

Clinical Evaluation

Compared to DO, clinical evaluation of wrinkles underneath the eyes, lower face ptosis, color homogeneity, smoothness,
plumpness, firmness, and elasticity show improved conditions for both the retinol and HME creams as early as 28 days and
further improvement at D56 (Table 1). Crow’s feet severity is the only sign requiring 56 days to show a positive effect by both
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Table | Clinical Scoring of Facial Features

Clinical Evaluation HME Cream Retinol Cream Comparison (HME vs
Retinol Cream)
DO D28 D56 DO D28 D56 D28 D56

(n=46) (n=44) (n=46) (n=44) (n=46) (n=44)

Crow’s feet n=46:3.54 £ .15 3.54 £ 1.15 (na., p=0.958) 3.25 £ 1.10 (8%, p<0.001) n-46: 342 + |.17 343 + 1.19 (na., p=0.858) 3.16 £ 1.17 (-7%, p=0.009) p=0.777 p=0.386
n=44:3.55 % .13 n=44: 341 = 1.14

Wrinkles underneath the eyes | n=46:2.99 £ 1.30 2.73 = 1.34 (-9%, p=0.001) 2.26 £ 1.15 (—24%, p<0.001) | n=46:291 + 1.22 2.71 £ 1.22 (-7%, p=0.003) 2.22 % 1.13 (-23%, p<0.001) p=0.859 p=0.868
n=44:299 + 1.26 n=44:290 + 1.18

Lower face ptosis n=46: 331 £ 1.17 3.15 £ 1.21 (-5%, p=0.001) 2.93 £ 1.18 (—10%, p<0.001) | n=46:3.34 % .17 3.19 £ 1.16 (—4%, p=0.005) 3.03 £ 1.17 (8%, p<0.001) p=0.870 p=0.342
n=44:3.26 + 1.16 n=44:329 % |.16

Color homogeneity n=46: 439 + 1.8I 4.63 £ 1.89 (+5%, p=0.010) 5.11 £2.06 (+19%, p<0.001) | n=46: 4.33 + 1.54 4.72 £ 1.72 (+9%,p=0.001) 5.16 £ 1.75 (+23%, p<0.001) p=0.188 p=0.402
n=44: 430 £ 1.79 n=44: 420 + 1.46

Smoothness n=46: 485 + 1.49 | 5.54 * 1.39 (+14%, p<0.001) | 6.20 * 1.53 (+28%, p<0.001) | n=46:4.85 + 1.48 | 5.54 % |.46 (+14%, p<0.001) | 6.05 * 1.49 (+25%, p<0.001) p=1.000 p=0.357
n=44: 484 + 1.46 n=44: 484 + 1.45

Plumpness n=46:4.52 + 1.15 | 5.17 * 1.34 (+14%, p<0.001) | 5.73 * 1.48 (+26%, p<0.001) | n=46:4.50 + .13 | 5.24 % 1.30 (+16%, p<0.001) | 6.00 * 1.48 (+33%, p<0.001) p=0.606 p=0.200
n=44: 455 £ 1.15 n=44:4.52 £ 1.13

Firmness n-46: 476 + 1.39 5.15 £ 1.53 (+8%, p<0.001) 5.70 £ 1.65 (+19%, p<0.001) | n-46:4.78 + 1.40 | 5.43 * 1.54 (+14%, p<0.001) | 5.95 * 1.48 (+23%, p<0.001) p=0.079 p=0.058
n=44: 480 *+ 1.34 n=44: 482 + 1.35

Elasticity n=46: 472 + 1.39 | 5.33 £ 1.48 (+13%, p<0.001) | 6.07 * 1.44 (+28%, p<0.001) | n=46: 476 + 1.42 | 5.48 % 1.33 (+15%, p<0.001) | 6.11 % 1.35 (+27%, p<0.001) p=0.337 p=1.000
n=44: 475 + 1.35 n=44: 480 + 1.37

Notes: Results are given as mean * SD of the clinical scores. Results showing a significant effect (p<0.05) are in bold, and those at the limit of significance (0.1<p<0.05) are in italic. For DO, the baseline values of the 46 subjects evaluated
at D28 and the 44 subjects of D56 are given. The numbers in brackets for D28 and D56 are the percentage of evolution compared to baseline and the significance of this evolution. For non-significant evolutions, the percentage is

considered not applicable (n.a.).
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creams. Furthermore, except for skin firmness that could be better improved by the retinol cream than the HME one, both creams
present no significant difference in the effects they induce.

Instrumental Evaluation of Wrinkles

Analysis of the silicon replicas (Figure 2A-D) from the eyes’ outline region shows that the retinol and HME creams
decrease wrinkles’ total surface. Compared to DO, the decrease is already significant at D28 and maintained at D56. If the
HME cream could increase the wrinkle number at D28, this is transient, and no change in wrinkle number is evidenced at
D56. Only the retinol cream reduces wrinkle total length, an effect that is significant at D56. However, both creams
reduce wrinkle total depth at D56.

Ultrasound Analysis of the Skin

Skin layers were evaluated by high-resolution ultrasound (Table 2). Compared to DO, the HME cream improves the
superficial dermis density at D28 and D56. The effect of the retinol cream is only at the significance limit at D56. Despite
this different time effect of both creams, a comparison of dermis density at a time point revealed no difference between
both creams. Finally, none of the creams influence dermis thickness.

A. Total wrinkle surface B. Wrinkle number
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C. Total wrinkle length D. Total wrinkle depth
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HME cream Retinol cream HME cream Retinol cream

Figure 2 Instrumentally measured skin parameters at baseline (D0), and after 28 days (D28) or 56 days (D56) of application of the HME or retinol creams. (A) total surface
of wrinkles, (B) number of wrinkles, (C) total length of wrinkles, and (D) total depth of wrinkles. The number of subjects (n) involved in the analysis is indicated below the
graphs. Results are presented as mean + SEM. For the statistical significance: LS: 0.01<p <0.05, *p<0.05, **p<0.01, and **p<0.001.
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Table 2 Ultrasound Analysis of the Skin

Sign Evaluated HME Cream Retinol Cream Comparison (HME vs Retinol
Cream)
DO D28 D56 DO D28 D56 D28 D56
(n=46) (n=44) (n=46) (n=44) (n=46) (n=44)
Superficial dermis density | n=46: 141.2 £ 0.9 | 144.2 £ 0.9 (+2%, p=0.003) | 146.2 * 0.9 (+4%, p<0.001) | n-46: 141.0 = I.0 141.7 £ 1.00 (n.a., p=0.181) | 144.1 + I.| (+2%, p=0.0530) p=0.146 p=0.243
n=44: 141.1 £ 1.0 n=44: 1412 = 1.1
Dermis thickness (mm) n=46: 0.68 + 0.01 0.68  0.02 (n.a., p=0.760) 0.70 = 0.01 (n.a., p=0.192) n=46: 0.68 + 0.01 0.68 = 0.0l (n.a., p=0.956) 0.69 = 0.0 (n.a., p=0.386) p=0.858 p=0.747
n=44: 0.68 + 0.01 n=44: 0.69 + 0.01

Notes: Results are given as mean + SEM. Results showing a significant effect (p<0.05) are in bold, and those at the limit of significance (0.1<p<0.05) are in italic. For DO, the baseline values of the 46 subjects evaluated at D28 and the 44
subjects of D56 are given. The numbers in brackets for D28 and D56 are the percentage of evolution compared to baseline and the significance of this evolution. For non-significant evolutions, the percentage is considered not applicable

(n.a.).
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Discussion

A previous study showed that HME leads to an increased expression of many genes induced by retinol."* In isolated
fibroblasts and UV-aged skin explants, it also leads to the over-expression of dermal and epidermal proteins, which
synthesis is also activated by retinoids. Results from this in vivo comparative study of creams containing either retinol or
HME show that both have similar and undistinguishable positive effects on clinically evaluated wrinkles and skin
properties affected by age: ptosis, color homogeneity, smoothness, plumpness, firmness, and elasticity. A certain number
of these results are comforted by instrumental measurements. If the number of wrinkles around the eyes does not really
change, their surface rapidly decreases while depth reduction takes longer, and only the retinol cream reduces their
length. In agreement with what is known for retinol and our previous work on HME-induced collagen expression,
epidermis density increases, even if only a trend for retinol, indicating a strengthened extracellular matrix. All these
outcomes are consistent with previously published retinol effects and in vitro results of HME.>*!3

Yet, this preliminary in vivo analysis of the effects of HME suffers limitations. One is its duration. If histological
changes induced by retinol and retinoids can occur within a few weeks explaining why we could evidence an increased
dermis density, improving the overall skin condition requires more time: several weeks, even months.> We limited
ourselves to 56 days. Even if these were enough to evidence mild yet noticeable effects, this relatively short period might
be why we could not highlight some known effects of retinoids. This could be the case with some instrumentally
quantified wrinkle parameters. This could also be the case for the increased dermis thickness. Therefore, negative results
on such points should not be considered definitive, as the retinol cream showed moderate to no effect. A longer duration
of evaluation could have revealed an improvement.

Another limitation is the lack of a placebo-control cream. This absence of placebo results from the choice to compare
the effects of retinol and HME on the hemiface of a single subject. Such an approach presents the advantage of a reduced
variability. It also offers a more robust comparison as it is rare that a subject presents very different skin characteristics on
both facial sides and that both hemifaces evolve differently along the study. Yet, this approach prevented us from testing
the possible effects of the vehicle cream. If we were careful to use as few ingredients as possible during formulation, two
emollients entered its composition: hydrogenated coco-glycerides and glyceryl stearate. We cannot rule out their
influence on improved skin smoothness.'® Nevertheless, as the cream base was used 15 days before the beginning of
the study, emollient-induced skin smoothness should have mainly occurred during this period. Therefore, emollients
seem unlikely to explain the evidenced wrinkle reduction. Furthermore, HME and retinol positively influence other age-
related skin parameters, which cannot be explained by any ingredient of the vehicle cream. Therefore, the anti-aging
action evidenced by retinol and HME can only relate to these two active ingredients.

Assessing the tolerability of HME on 46 subjects is also not enough, even if that was sufficient to reveal an obvious
case of an adverse reaction to topical retinol application. It took some time and widespread use of bakuchiol to identify
a few instances of contact dermatitis.'®!" Nevertheless, HME already enters the composition of several cosmetics, and, to
our knowledge, no adverse reaction has been attributed to the extract. It, therefore, seems a safer option than retinol or
retinoids. It is also of natural origin, which users are increasingly looking for.

Conclusion
In this preliminary study, results from clinical and instrumental assessments of the evolution of aging signs upon
applications of a HME- or retinol-containing cream revealed similar results for most features evaluated. Further work
will be required to confirm our findings. If performing a bona fide clinical trial seems essential, preliminary results
indicate that HME has similar functional properties to retinol, reducing the severity of aging signs while offering a new
natural alternative.
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