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Photoaging is a leading concern for patients and many of these patients will express a desire to utilize natural ingredients as treatment. 
Mushrooms, feverfew, green tea, licorice, olive oil, soy, and coffee berry have been shown to have antioxidant properties and may 
play a role in the treatment and prevention of photoaging. In this manuscript, the most recent select basic science and clinical studies 
examining the mechanisms and efficacy of these ingredients will be discussed.

J Drugs Dermatol. 2014;13(9):1021-1025.

 ABSTRACT

 INTRODUCTION

Photoaging is a leading concern for patients seeking der-
matologic care. The long-term effects of ultraviolet (UV) 
radiation include rhytides, dyschromia, lentigines, actinic 

damage, and malignant neoplasms. As public knowledge has 
increased regarding the link between sun exposure and photo-
aging, patients have become interested in both preventing and 
treating the adverse effects of UV radiation. 

Today’s dermatology patient has often sought online medical 
advice prior to their consultation, and may have a strong desire 
to utilize only organic and natural ingredients. What is meant by 
the terms “organic” and “natural”? Organic is a term designated 
by the United States Department of Agriculture (USDA), but it is 
not regulated by the US Food and Drug Administration (FDA). To 
complicate matters, the FDA has no definition for the term natural. 
Despite a lack of standardized guidelines across organizations to 
set parameters for organic labeling, organic products have mul-
tiplied and some organic products may be equally, if not more, 
modified than conventional products. In addition, natural products 
are not necessarily organic. For the purposes of this article, natu-
ral products will refer to ingredients derived from nature, mainly 
plants, which are later improved upon in the laboratory. This im-
provement is what allows the natural ingredient to perform its 
intended effect on the skin: by increasing its ability to penetrate 
into the epidermis, by allowing it to remain on the skin without 
denaturing, and by ensuring that it plays an active role in vivo.

Natural products have gained popularity in recent years due 
to the presence of antioxidants, and increased use of this term 
in the popular media. Free radicals are highly reactive oxygen 
species that can cause significant damage to lipids, proteins, 
carbohydrates and DNA. They accumulate during daily activi-
ties such as respiration and exercise, but can be exacerbated by 
inflammation, drugs, and the environment, enhancing the de-
gree of oxidative damage.1 The environmental factors that can 
drastically increase free radical production include UV radiation, 

smoking, and stress. Free radical production can overwhelm 
endogenous antioxidant activity, leading to oxidative stress 
and contributing to the aging process. Replenishment of en-
dogenous antioxidant stores with natural products containing a 
wealth of antioxidants is protective against oxidative damage. 

Natural products that may play a role in preventing and treating 
photoaging include mushrooms, feverfew, green tea, licorice, 
olive oil, soy, and coffee berry. In this review, we will discuss 
clinical studies to support this claim, with basic science studies 
included when there is a paucity of clinical data. It is impor-
tant to remember that while basic science data may hint at the 
efficacy of a product or its mechanism of action, this will not 
necessarily translate to in vivo effect or mechanism. Although it 
is encouraging that the clinical studies discussed show a ben-
efit when used in human subjects, the studies are limited and 
the data is not powered to allow for definitive recommenda-
tions. As an additional caveat, some mentioned studies discuss 
the use of extracts, or ingredients obtained from a particular 
substance. Extracts do not always contain all of the active in-
gredients of the original product and can vary from one another 
based on the method of removal. This variation makes it diffi-
cult to generalize data from individual studies, especially when 
the method of extraction, ingredients within the extract, and 
additive substances are not defined.

Mushrooms
Mushrooms have been utilized for medicinal purposes for many 
years. They contain potent antioxidants, including phenolic ac-
ids, flavonoids, tocopherols, ascorbic acid, and carotenoids.1 
Mushroom polysaccharides prevent oncogenesis, exhibit anti-
tumor activity, and prevent tumor metastasis via activation of 
the host immune response.2 Mushroom species vary in compo-
sition, and some mushrooms may exhibit minimal antioxidant 
properties. In addition, the efficacy of mushrooms can be af-
fected by variations in preparation. 

© 2014-Journal of Drugs in Dermatology. All Rights Reserved. 
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 

No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. 
If you feel you have obtained this copy illegally, please contact JDD immediately. 

JO0914

Do Not Copy
Penalties Apply

To order reprints or e-prints of JDD articles please contact sales@jddonline.com



1022

Journal of Drugs in Dermatology
September 2014  •  Volume 13  •  Issue 9

W. P. Bowe, S. Pugliese 

irradiated with UVB at 0.5, 1.0, and 1.5 MED, and then re-applied 
for two days. Erythema was evaluated at 24 and 48 hours post-
irradiation. The feverfew-treated skin showed a statistically 
significant (P < 0.05) decrease in erythema at 24 and 48 hours 
post-irradiation as assessed by clinical grading and confirmed 
by chromameter readings.9 Figure 1 demonstrates a subject 
who used a topical feverfew product on her face for 3 weeks. 
The significant reduction in erythema is clearly evident.10

Green Tea 
Green tea is derived from the Camellia sinensis plant. It has 
garnered much attention due to its antioxidant, photoche-
mopreventive, and anti-aging effects, which are attributed to 
polyphenols such as epicatechin, epicatechin-3-gallate, epigallo-
catechin, and epigallocatechin-3-gallate. Although topical green 
tea has been utilized as monotherapy, we review two studies 
that enhance its effects with adjunct ingredients.

One such study examined tannase-converted green tea extract. 
Tannase is an inducible enzyme that can enhance the effect of 
polyphenolic compounds. 42 Korean females were asked to apply 
either a tannase-converted green tea extract or a normal green tea 
extract to their crows’ feet twice daily for 8. Although both extracts 
displayed free radical scavenging activity, the tannase-converted 
green tea extract exhibited significantly higher activity (P < 0.01). 
While both extracts displayed anti-wrinkle effects, as measured 
by a Skin-Visiometer SV 600 (Courage and Khazaka electronic 
GmbH), the tannase-converted green tea extract showed a more 
visible decrease in small wrinkles and deep furrows.11 The meth-
ods by which these extracts were produced were not detailed.

Lotus plant extract has been shown to improve the efficacy of 
green tea in the treatment of rhytides. In a placebo-controlled, 

In addition to shiitake (Lentinus edodes) and reishi (Ganoderma 
lucidum) mushrooms, which have anti-irritant and antioxidant 
properties,3 Cordyceps taii and Sparassi crispa show promise 
for the treatment of photoaging. Cordyceps species have been 
utilized for years in traditional Chinese medicine. In vitro stud-
ies have shown that aqueous extracts (freeze-dried samples) 
of Cordyceps sinensis and militaris exhibit antioxidant prop-
erties.4 Xiao et al conducted an in vivo study on D-galactose 
aged mice, to evaluate the ability of Cordycepts taii extracts to 
reduce oxidative stress and enhance endogenous antioxidant 
production. Polysaccharides from C. taii promoted endogenous 
antioxidant activity while also scavenging free radicals and in-
hibiting lipid peroxidation.5 

Veratric acid is phenolic acid found in Sparassis crispa. After 
exposing HaCat keratinocytes to UVB, some cells were treated 
with veratric acid and the remaining cells received no post-
UV treatment. Veratric acid-treated cells exhibited a reduced 
amount of DNA damage, a decreased number of cyclobutane 
pyrimidine dimers, and prevention of UVB-mediated apop-
tosis.6 Shin et al also conducted a UVB erythema test on 18 
human subjects who applied veratric acid or the vehicle to their 
forearms for 30 minutes prior to exposure to 1.5 MED. Ery-
thema was measured at 0, 1, 2, 3, and 6 days after exposure. 
Participants who applied veratric acid displayed significantly 
reduced (P < 0.01) UV-induced erythema as compared to the 
vehicle-treated control group. No allergic or irritant reactions 
were noted after application of veratric acid to the skin.6

Feverfew
Feverfew (Tanacetum parthenium) is a member of the Astera-
ceae family, which also includes daisies and chrysanthemums. 
Originally used as a fever reducer, it is known to have anti-in-
flammatory, anti-irritant, and antioxidant properties.3 It contains 
volatile oils, flavonoids, and sesquiterpene lactones,7 including 
parthenolide, a potent contact sensitizer. To avoid the compli-
cations associated with parthenolide, parthenolide-depleted 
feverfew extracts have been developed.

Parthenolide-depleted feverfew is believed to enhance DNA 
repair activity via activation of a PI3K-dependent Nrf2/ARE 
pathway. Phosphatidylinositol-3-kinase (PI3K) is a signaling 
kinase that induces Nrf2 to bind to the antioxidant response 
element (ARE) promoter. Among many functions, the ARE 
promoter ultimately regulates the transcription of antioxidant 
proteins. Parthenolide-depleted feverfew extract was shown to 
significantly reduce both UVA and UVB-induced DNA damage 
of human keratinocyte cells after UV exposure, thus reducing 
the degree of oxidative damage.8

In a randomized double-blinded study of 12 participants, topical 
formulations of 1% parthenolide-depleted feverfew and place-
bo were applied to the skin of the back twice daily for two days, 

FIGURE 1. Purified feverfew extract: benefit for sensitive skin. This 
patient demonstrated significant reduction in the appearance of 
redness in the cheek area.

© 2014-Journal of Drugs in Dermatology. All Rights Reserved. 
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 

No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. 
If you feel you have obtained this copy illegally, please contact JDD immediately. 

JO0914

Do Not Copy
Penalties Apply

To order reprints or e-prints of JDD articles please contact sales@jddonline.com



1023

Journal of Drugs in Dermatology
September 2014  •  Volume 13  •  Issue 9

W. P. Bowe, S. Pugliese 

extra virgin olive oil. Cyclobutane pyrimidine dimers and (6-4) 
photoproducts were not reduced by any of the treatment arms. 
The authors postulated that extra virgin olive oil applied to hu-
man skin after sun exposure could play a role in the prevention 
of skin cancer, although further research would be necessary in 
order to support this hypothesis.14

Much like feverfew, olive oil is believed to protect against oxida-
tive stress via upregulation of antioxidant response elements. 
Olive oil derived fatty acid ethoxylates were found to increase 
transcription of an ARE reporter cell line to levels four to five 
times higher than the control as measured by luminescence.15 
In addition, human skin keratinocytes and fibroblasts treated 
with fatty acid ethoxylates displayed increased heme oxygen-
ase 1 (Ho-1), an enzyme thought to monitor and repair damage 
by reactive oxygen species.15 Therefore, not only does olive oil 
appear to increase endogenous antioxidant levels, it also al-
lows the cells to better manage oxidative stress.

Chamomile
Chamomile is a medicinal herb with anti-inflammatory and 
emollient properties and bisabolol is a sesquiterpene alcohol 
extract from chamomile. Chamomile has been utilized to treat 
pruritus, modulate photodamage, and improve the texture and 
elasticity of the skin.16 Bisabolol application at concentrations 
ranging from 0.01-0.0001% displayed significant inhibition of 
hydrogen peroxide-induced reactive oxygen species in fibro-
blasts.17 These findings support the antioxidant properties of 
chamomile and suggest that it may be a useful ingredient to 
treat photoaging. As clinicians, it is important to recognize that 
chamomile cross-reacts with ragweed, and should therefore be 
used with caution in patients with ragweed allergy.16

Colloidal Oatmeal
Fine grinding of oat (Avena sativa) and subsequent boiling pro-
duces colloidal oatmeal. It is best known for its use in atopic 
dermatitis and its ability to hydrate the skin. Oats also display 
antioxidant properties, and are believed to protect and repair 
the skin and hair from UV radiation, free radicals, and smoke.18

Colloidal oatmeal is composed of polysaccharides, proteins, 
lipids, saponins, flavonoids, vitamins, and avenanthramides.7 
The main antioxidants in oats are polyphenolic alkaloids called 
avenanthramides. Avenanthramides consumed orally are 
bioavailable and have been shown to enhance antioxidant de-
fenses.19 Although the topical antioxidant benefits of colloidal 
oatmeal have not been studied extensively, this may be a prom-
ising agent to treat photoaging.

Criquet et al found that personal care products containing 
oatmeal were very tolerable, with a low potential to cause ir-
ritation and sensitization. Only 1% of subjects (23 out of 2291) 
experienced a transient, low-level erythema. Participants also 

split-face study involving 33 Asian males, participants were di-
vided into three groups. Each group applied one of the following 
formulations onto half of their face: green tea only, lotus only, 
or a combination of green tea and lotus. The other half of the 
face was treated with a placebo. Although both green tea and 
lotus independently improved the appearance of rhytides, com-
bination treatment with green tea and lotus most significantly 
improved the appearance of rhytides (P = 0.003 at 60 days).12

The combination appeared to have a synergistic effect, allow-
ing for lower concentrations of each ingredient to be utilized 
in the combination formulation. Again, the methods by which 
the lotus and green tea extracts were obtained were not further 
characterized by the authors.

Licorice
Licorice extract is derived from Glycyrrhiza glabra and active 
compounds of licorice extract include licochalcone A, glabridin, 
liquiritin, and glabrene. Glabridin has an anti-inflammatory 
effect while liquirtin has been used for the treatment of hyper-
pigmentation.7 Licochalcone A is a phenolic compound with 
antibacterial, anti-inflammatory, and antitumor effects. 

Twelve volunteers had test sites on their back treated with a 1.4 
minimal erythemal dose of UV light. Directly following treatment 
and 5 hours after treatment, a control (vehicle) formulation or 
a test formulation containing 0.05% licochalcone A extract was 
applied. This extract was composed of 20% licocalchone A, con-
tained no terpenes or flavonoids, and was produced via aqueous 
extraction. As compared to the vehicle-treated sites, participants 
treated with licochalcone A showed significantly reduced erythe-
ma (P < 0.05). This same study evaluated the use of licochalcone 
A on the irritated shave sites of 45 subjects and found that pros-
taglandin E2, leukotriene B4, IL-6, and TNF-alpha were all reduced 
by the extract.13 These findings support an anti-inflammatory as 
well as a photoprotective role for licorice extract.

Olive Oil
Olive oil (Olea europaea) is considered one of the healthiest 
forms of dietary fat, has anti-inflammatory effects, and may be 
useful in a variety of dermatologic conditions. 

Ichihashi et al divided 75 hairless female mice into 5 groups, 
the control group of which was treated with UVB radiation only. 
Two groups were treated with either extra virgin olive oil or 
regular olive oil after UVB radiation and two groups were treat-
ed with either extra virgin olive oil or regular olive oil before 
UVB radiation. Only extra virgin olive oil applied to the skin 
of mice immediately after UVB exposure was shown to delay 
the onset and reduce the incidence of skin cancer development. 
The mechanism of action was believed to be via reduction of 
8-hydroxy-deoxyguanosine (8-OHdG) formation, based on the 
reduced number of 8-OHdG positive cells in mice treated with 
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displayed a significant moisturizing effect, as determined via use 
of a Corneometer® CM 825 (Courage + Khazaka Electronic GmbH, 
Germany), which was present up to two weeks after discontinu-
ing treatment.20 Effective moisturizing potential is important to 
the photoaged population, as many of these patients will pres-
ent with xerosis and an impaired skin barrier. A safe, tolerable, 
natural moisturizing agent with low irritant potential makes for 
an excellent product to rapidly improve skin appearance.

Acai Berry
Acai is a berry that grows on the acai palm tree (Euterpe oleracea). 
An evidence-based systematic review of acai by the Natural Stan-
dard Research Collaboration, which summarizes efficacy data via 
a validated, reproducible grading algorithm, concluded that acai 
is a potent antioxidant.21 When acai polyphenolics were applied 
to HL-60 leukemia cancer cells, cell proliferation decreased.22 The 
antioxidant capability of acai berry is believed to be greater than 
that of other berries. However, topical use of this supplement is 
challenging given the risk of skin staining at high concentrations.7 
Perhaps for this reason, there is a paucity of clinical research on 
the use of acai berry for the treatment and prevention of photo-
aging. A clinical trial evaluating the use of a dietary supplement 
containing pomegranate, apple, and acai is seeking to evaluate er-
ythema inhibition, antioxidant concentration, skin hydration, skin 
firmness, and skin texture in study subjects as compared to pla-
cebo. The study has closed but the results are not yet available.23

Soy
Soy extracts are found in many cosmetic products. Lipids, leci-
thins, and phytosterols enhance the normal skin barrier, while 
isoflavones impart an antioxidant effect. A study of hairless mice 
examined the effects of a soy isoflavone extract from soybean cake 
composed of daidzein, genistein, glycitein, acetyldaidzin, acetylge-
nistin, and acetylglycitin. Extract-treated mice and untreated mice 
were exposed to UVB radiation. Treated mice showed a decrease 
in UVB-induced death of keratinocytes and reduced erythema. The 
skin of extract-treated mice also displayed less transepidermal 
water loss and less apparent wrinkles. Many of these results were 
deemed secondary to reduced oxidative stress.24 

Serine protease inhibitors such as soybean trypsin inhibitor 
(STI) and Bowman-Birk protease inhibitor (BBI) play a role in 
pigment development. Wallo et al tested a formulation contain-
ing nondenatured STI and BBI (as heat can inactivate these 
protease inhibitors) on 68 females with Fitzpatrick skin types I 
to III. All patients had moderately rough, blotchy, dull skin, mot-
tled hyperpigmentation and lentigines at baseline. The women 
were randomly selected to apply either the active moisturizer or 
the vehicle daily for 12 weeks. Both formulations contained SPF 
30. Although both groups showed improvement from baseline, 
the active moisturizer group exhibited enhanced performance 
(P < 0.05) in improvement of overall texture, blotchiness, dull-
ness, fine lines, overall tone, and overall appearance.25

The use of soy is controversial among consumers, who wor-
ry about an increased risk of endometrial and breast cancer 
development. A recent Cochrane Review of the use of oral 
phytoestrogens for menopausal vasomotor symptoms found 
that phytoestrogens were not associated with an increased risk 
of endometrial or breast cancer when used for up two years. 
Unlike hormone replacement therapy, phytoestrogens did not 
have an estrogen agonistic effect on the endometrium. Long-
term safety studies have not been conducted.26

Coffee Berry
Coffee berry is the fruit of the coffee plant (Coffee Arabica). It 
contains polyphenols, including chlorogenic acid, anthocya-
nins, quinic acid, and ferulic acid.16 Polyphenols are believed 
to impart antioxidant as well as anti-inflammatory properties. 

One patented formulation of coffee berry appears to have antiox-
idant capacity that rivals green tea extract. In a clinic trial of this 
specific formulation, patients treated actinic damage with a 0.1% 
cleanser, a 1% day cream (containing also 7.5% octinate and 4% 
oxybenzone), and a 1% night cream. Two-thirds of the patients 
applied the products to their entire face, showing statistically 
significant improvement in fine lines, wrinkles, pigmentation, 
and overall appearance compared to baseline. One-third of the 
patients applied the product to only half of their face, show-
ing statistically significant improvement in fine lines, wrinkles, 
pigmentation, and overall appearance compared to the vehicle-
treated half of the face.27

 CONCLUSIONS
Patients are highly motivated to treat and prevent photoaging, 
and may inquire as to the availability of natural ingredients to 
treat rhytides, dyschromia, and actinic damage. As dermatolo-
gists, we can provide guidance as to which ingredients may be 
of benefit based on available scientific evidence. Mushrooms, 
feverfew, green tea, licorice, olive oil, soy, and coffee berry all 
display antioxidant properties. They are among the most sci-
entifically sound natural ingredients available to consumers. 
Importantly, we can also help direct patient to those proprietary 
formulations that have undergone clinical testing and demon-
strate safety and efficacy. Just because a product label lists an 
ingredient does not mean that ingredient is stable or active 
once it reaches the skin. It is important to remind patients that 
the efficacy of a product relies on the stability of the ingredi-
ents, their ability to penetrate the skin, and their capability to 
act in vivo. This is a very exciting area, and as consumer inter-
est in natural ingredients continues to grow, the science behind 
these ingredients grows stronger each year.

 ACKNOWLEGMENTS
The authors would like to acknowledge Awadh M. Alamri MD, 
Jayne Bird MD, and Brooke Walls DO, for their research and 
contribution to the manuscript.

© 2014-Journal of Drugs in Dermatology. All Rights Reserved. 
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 

No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. 
If you feel you have obtained this copy illegally, please contact JDD immediately. 

JO0914

Do Not Copy
Penalties Apply

To order reprints or e-prints of JDD articles please contact sales@jddonline.com



1025

Journal of Drugs in Dermatology
September 2014  •  Volume 13  •  Issue 9

W. P. Bowe, S. Pugliese 

22.	 Del Pozo-Insfran D, Percival SS, Talcott ST. Açai (Euterpe oleracea Mart.) poly-
phenolics in their glycoside and aglycone forms induce apoptosis of HL-60 
leukemia cells. J Agric Food Chem. 2006;54(4):1222-9.

23.	 Sparavigna A. High total antioxidant capacity products added to diet. www.
clinicatrials.gov identifier: NCT00975728 accessed April 2011. 

24.	 Huang CC, Hsu BY, Wu NL, Tsui WH, Lin TJ, Su CC, Hung CF. Anti-photoaging 
effects of soy isoflavone extract (aglycone and acetylglucoside form) from 
soybean cake. Int J Mol Sci. 2010;11(12):4782-95.

25.	 Wallo W, Nebus J, Leyden JJ. Efficacy of a soy moisturizer in photoaging: a dou-
ble-blind, vehicle-controlled, 12-week study. J Drugs Dermatol. 2007;6(9):917-22.

26.	 Lethaby A, Marjoribanks J, Kronenberg F, Roberts H, Eden J, Brown J. Phy-
toestrogens for menopausal vasomotor symptoms. Cochrane Database 
Syst Rev. 2013.

27.	 Farris P. Idebenone, green tea, and Coffeeberry extract: new and innovative 
antioxidants. Dermatol Ther. 2007;20(5):322-9.

AUTHOR CORRESPONDENCE

Whitney P. Bowe MD 
E-mail:................……....................................... wpbowe@gmail.com

 DISCLOSURES
Whitney P. Bowe has served the advisory board, or has been a 
speaker or consultant for Allergan, Inc, Bayer, Galderma Labo-
ratories LP, Johnson & Johnson Consumer Products Company, 
L'Oreal USA Inc, Onset Therapeutics now Valeant , and Proctor 
and Gamble Company. Silvina Pugliese has not disclosed any 
potential conflicts.

 REFERENCES
1.	 Ferreira IC, Barros L, Abreu RM. Antioxidants in Wild Mushrooms. Curr Med 

Chem. 2009;16(12):1543-60.
2.	 Wasser SP. Medicinal mushrooms as a source of antitumor and immuno-

modulating polysaccharides. Appl Microbiol Biotechnol. 2002;60(3): 258–74. 
3.	 Bowe WP. Cosmetic benefits of natural ingredients: Mushrooms, feverfew, 

tea, and wheat complex. J Drugs Dermatol. 2013;12(9 Suppl):s133-6.
4.	 Yu HM, Wang BS, Huang SC, Duh PD. Comparison of protective effects be-

tween cultured Cordyceps militaris and natural Cordyceps sinensis against 
oxidative damage. J Agric Food Chem. 2006;54(8):3132-8.

5.	 Xiao JH, Xiao DM, Chen DX, Xiao Y, Liang ZQ, Zhong JJ. Polysaccharides 
from the medicinal mushroom Cordyceps Taii show antioxidant and immu-
noenhancing activities in a D-Galactose-induced aging mouse model. Evid 
Based Complement Alternat Med. 2012:273435. 

6.	 Shin SW, Jung E, Kim S, Lee KE, Youm JK, Park D. Antagonist effects of ve-
ratric acid against UVB-induced cell damages. Molecules. 2013;18(5):5405-19.

7.	 Fowler JF Jr, Woolery-Lloyd H, Waldorf H, Saini R. Innovations in natural ingre-
dients and their use in skin care. J Drugs Dermatol. 2010;9(6 Suppl):S72-81.

8.	 Rodriguez KJ, Wong HK, Oddos T, Southall M, Frei B, Kaur S. A purified Fe-
verfew extract protects from oxidative damage by inducing DNA repair in 
skin cells via a PI3-kinase-dependent Nrf2/ARE pathway. J Dermatol Sci. 
2013;72(3):304-10.

9.	 Martin K, Sur R, Liebel F, Tierney N, Lyte P, Garay M, Oddos T, Anthonav-
age M, Shapiro S, Southall M. Parthenolide-depleted Feverfew (Tanacetum 
parthenium) protects skin from UV irradiation and external aggression. Arch 
Dermatol Res. 2008;300(2):69-80.

10.	 Nebus J, et al. Poster presented at: 63rd Annual Meeting of the American 
Academy of Dermatology; February 18-22, 2005; New Orleans, LA.

11.	 Hong YH, Jung EY, Shin KS, Yu KW, Chang UJ, Suh HJ. Tannase-converted 
green tea catechins and their anti-wrinkle activity in humans. J Cosmet Der-
matol. 2013;12(2):137-43.

12.	 Mahmood T, Akhtar N. Combined topical application of lotus and green tea 
improves facial skin surface parameters. Rejuvenation Res. 2013;16(2):91-7.

13.	 Kolbe L, Immeyer J, Batzer J, Wensorra U, tom Dieck K, Mundt C, Wolber R, 
Stäb F, Schönrock U, Ceilley RI, Wenck H. Anti-inflammatory efficacy of Lico-
chalcone A: correlation of clinical potency and in vitro effects. Arch Dermatol 
Res. 2006;298(1):23-30.

14.	 Ichihashi M, Ahmed NU, Budiyanto A, Wu A, Bito T, Ueda M, Osawa T. Pre-
ventive effect of antioxidant on ultraviolet-induced skin cancer in mice. J 
Dermatol Sci. 2000;23 Suppl 1:S45-50.

15.	 Osborne R, Hakozaki T, Laughlin T, Finlay DR. Application of genomics to 
breakthroughs in the cosmetic treatment of skin ageing and discoloration. 
Br J Dermatol. 2012;166 Suppl 2:16-9.

16.	 Baumann LS. Less-known botanical cosmeceuticals. Dermatol Ther. 
2007;20(5):330-42.

17.	 Mamalis A, Nguyen DH, Brody N, Jagdeo J. The active natural anti-oxidant 
properties of chamomile, milk thistle, and halophilic bacterial components in 
human skin in vitro. J Drugs Dermatol. 2013;12(7):780-4.

18.	 Aburjai T, Natsheh FM. Plants used in cosmetics. Phytother Res. 
2003;17(9):987-1000.

19.	 Chen CY, Milbury PE, Collins FW, Blumberg JB. Avenanthramides are bio-
available and have antioxidant activity in humans after acute consumption of 
an enriched mixture from oats. J Nutr. 2007;137(6):1375-82.

20.	 Criquet M, Roure R, Dayan L, Nollent V, Bertin C. Safety and efficacy of 
personal care products containing colloidal oatmeal. Clin Cosmet Investig 
Dermatol. 2012;5:183-93.

21.	 Ulbricht C, Brigham A, Burke D, Costa D, Giese N, Iovin R, Grimes Serrano 
JM, Tanguay-Colucci S, Weissner W, Windsor R. An evidence-based system-
atic review of acai (Euterpe oleracea) by the Natural Standard Research Col-
laboration. J Diet Suppl. 2012;9(2):128-47.

Scan the QR Code below to participate 
in the online CME activity.

To download an app to scan QR Codes,   
please visit QR Code City

© 2014-Journal of Drugs in Dermatology. All Rights Reserved. 
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 

No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. 
If you feel you have obtained this copy illegally, please contact JDD immediately. 

JO0914

Do Not Copy
Penalties Apply

To order reprints or e-prints of JDD articles please contact sales@jddonline.com



1.	 Olive oil is derived from Olea europaea and 
has been shown to have anti-inflammatory 
as well as photoprotective effects.  What is its 
presumed mechanism of action in reducing the 
onset of skin cancer development?

a.	 Reduction of cyclobutane pyrimidine dimers

b.	 Reduction of 8-hydroxy-deoxyguanosine formation

c.	 Increased transcription of ARE reporter cell line

d.	 Reduction of 6-4 photoproducts

e.	 Activation of PI3K-dependent Nrf2/ARE pathway

2.	 Acai berry is a potent antioxidant. It's use in 
topical preparations is limited due to:

a.	 Allergic contact dermatitis

b.	 Carcinogenic potential

c.	 Irritant contact dermatitis

d.	 Skin staining

e.	 Greater antioxidant activity of other berries

3.	 Colloidal oatmeal is best known for its role in 
barrier maintenance. The main antioxidant in 
colloidal oatmeal is:

a.	 Avenanthramide

b.	 Veratric acid

c.	 Epicatechin

d.	 Glabrene

e.	 Isoflavone

4.	 Naturally-derived ingredients can have 
cutaneous side effects if certain components 
are not removed in a laboratory setting.  Which 
component of feverfew is a potent contact 
sensitizer?

a.	 Flavonoid

b.	 Bisabolol

c.	 Anthocyanin

d.	 Daidzein

e.	 Parthenolide

5.	 Mushrooms have been shown to prevent 
oncogenesis, exhibit anti-tumor activity, and 
prevent tumor metastasis. Mushrooms include 
all the entities listed below except for: 

a.	  Lentinus edodes

b.	 Ganoderma lucidum

c.	 Glycyrrhiza glabra

d.	 Cordyceps taii

e.	 Sparassi crispa
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