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Abstract 
In this study, our objective was to evaluate the antioxidant, cytotoxicity and collagen synthesis ac-
tivity in vitro and also to test the anti-wrinkle effect of formulated cream containing Veronica offi-
cinalis extract in vivo. Antioxidant evaluation was based on the scavenging activity of free radicles 
(DPPH) and procollagen type 1 protein (P1P) synthesis test was performed in fibroblast cell. Clin-
ical anti-wrinkle activity was performed on female subjects in placebo-controlled trail. Verbasco-
side (an isolated compound) showed higher (IC50 value of 36.24 ± 1.81 µg/ml) free radicle inhibi-
tion activity but weaker collagen synthesis activity. The ethanolic extract showed good inhibition 
to DPPH free radicals and also showed a significant effect in collagen synthesis activity without 
cytotoxicity. In the in vivo study, treatment with the formulated cream (Scoti-Speedwell) for 56 
days significantly reduced the percentage of wrinkle area and length with 18.0% and 16.05%, re-
spectively. Overall, Veronica officinalis extract containing product (Scoti-Speedwell™) can be re-
garded as a potent anti-wrinkle agent in human skin. 
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1. Introduction 
Skin aging (whether extrinsic or intrinsic type) causes wrinkling, sagging, laxity, dyspigmentation, and telan-

 

 

*Corresponding author. 

http://www.scirp.org/journal/jcdsa
http://dx.doi.org/10.4236/jcdsa.2015.51006
http://dx.doi.org/10.4236/jcdsa.2015.51006
http://www.scirp.org
mailto:justin0510@naturalsolution.co.kr
http://creativecommons.org/licenses/by/4.0/


H. Y. Lee et al. 
 

 
46 

giectasia [1]. As the skin ages, the collagen (a major component of skin) and elastin in the dermis lose elasticity 
resulting in wrinkles. To prevent the skin from aging or wrinkles, natural phytochemical source is desirable. 
Plant extracts rich in phytochemicals like flavonoids, phenolic acids, tocopherols, alkaloids, monoterpenes, 
having antioxidant activity are being widely used for the development of anti-wrinkle topical cosmetic products 
[2]. 

Veronica officinalis belongs to the family Scrophulariaceae and is commonly called as Speedwell. The plant 
is herbaceous and perennial in nature and distributed mostly in Europe and western Asia. In some part of the 
Europe (France), the plant is used as tea substitute called “Europe tea” and is considered as a medicinal herb [3]. 
According to Romanian folk medicine, Veronica officinalis was used for kidney diseases, cough and catarrh and 
wound healing purposes [4]. Recently, the literature showed that the plant was rich in phytochemicals and had 
moderate nitric oxide scavenging activity and strong anti-inflammatory (TNF-α) activity [5]. The plant is also 
reported to have higher antioxidant activity [6]. In this study, our main objective was to evaluate the efficacy of 
plant extract and isolated compound on antioxidant, cytotoxicity and collagen synthesis activity in vitro and also 
to test the anti-wrinkle effect of formulated cream containing Veronica officinalis extract in vivo. 

2. Materials and Methods 
2.1. Plant Materials, Extracts Process 
Dried sample of Veronica officinalis (whole plant) were supplied from Royal Botanical Garden Scotland, in 
November 2012. The plant material was air-dried at room temperature, milled, extracted with ethanol (70%) 
overnight, and filtered, and the process was repeated three times. The resulting ethanol extract was concentrated 
at reduced pressure in a rotatory evaporator at 40˚C. A portion of the ethanol extract (410 g) was dissolved in 
distilled water, and placed in a separator funnel, and washed with n-hexane (200 mL, 15 times). The n-hexane 
phases were then combined and concentrated under reduced pressure. An identical process was repeated with 
chloroform, ethyl acetate, and butanol leaving a residual mixture of ethanol-water. 

2.2. Isolation of Verbascoside Compound from Veronica officinalis (Speedwell) 
Ethyl acetate extract (56.1 g) was fractionated by open CC using silica gel. Elution was carried out with addition 
of methanol to hexane-ethyl acetate mixtures in different ratios of increasing polarity until 100% methanol was 
reached. All fractions were analyzed by TLC. Verbascoside was obtained as the major compound by successive 
washes with CH2Cl2-MeOH (7:3) (5.02 g, 8.94% of the ethyl acetate extract). This compound was purified fur-
ther by silica gel TLC using CH2Cl2-MeOH. The chemical structures of verbascoside was determined by com-
parison of spectroscopic and chromatographic data with those of authentic samples and were reported previously 
[7] [8]. 

2.3. Topical Formulation 
Two percent of Veronica officinalis extract was mixed with a formulation containing water, Carbomer, Glyce-
rine, Disodium EDTA (ethylene diamine tetra-acetic acid), Methylparaben, Trithanolamine, Tocopheryl acetate, 
Polysorbate 60, Stearyl alcohol, PEG-100 (polyethylene glycol-100) stearate, Sorbitan stearate, caprylic/capric 
triglyceride, Dimethicone, Mineral oil, Propylparaben, Butylene Glycol, Beeswax, and Fragrance. The placebo 
(control) was identical in composition, except plant extract. 

2.4. Cell Culture and Cytotoxicity Determination 
Fibroblast cell was purchased from the Korea cell line bank, Seoul, Korea were cultured in 96-well plates con-
taining Dulbecco’s Modified Eagle Medium (DMEM, 200 µl/well) supplemented with 10% fetal bovine serum 
(FBS), penicillin (100 units/ml) and streptomycin sulfate (100 µg/ml) in a humidified atmosphere of 5% CO2. 
The cell viability assay of the Speedwell extract was performed with MTT (3-(4,5-dimethylthiaol-2-yl)-2-5-  
diphenyltetrazolium bromide) reagent following the protocol of Mosmann et al. [9]. 

2.5. Collagen Synthesis Activity in Fibroblasts 
Procollagen type 1 protein synthesis test was performed according to the protocol of Tanayama et al. [10] with 
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slight modification. 5 × 104 cell/well were seeded in a 24 well plate with DMEM (containing 10% FBS and 100 
unit/ml penicillin-streptomycin). The plates were incubated overnight at 37˚C in a humidified incubator, 5% 
CO2. After incubation, the test extract or compound was added to the plate in serum free media. After incubation 
the plate for 24 hour at 37˚C in a humidified incubator, 5% CO2, the culture supernatant was collected after cen-
trifuging at 13,000 rpm in 4˚C for 20 min. The resultant supernatant was measured in duplicate according to the 
supplier’s instructions (Takara, MK101). Negative control was performed with buffer and substrate but without 
enzyme. All assays were performed independently in duplicate. 

2.6. In Vitro Antioxidant Activity 
2.6.1. DPPH Free Radical Scavenging Assay 
The antioxidant activity of extract was determined according to the method described by Bracca et al. [11], with 
slight modification. Briefly, a dilution series of ethanolic extract and isolated compound verbascoside was pre-
pared in a 96 well plate. The reaction mixture consisted of 0.1 ml extract with 0.2 ml DPPH solution (0.15 mM 
in 80% methanol solution). The mixture was shaken vigorously and left to stand for 30 min at room temperature 
in the dark. Ascorbic acid was taken as positive control. The absorbance of the resulting solution was measured 
spectrophotometrically at 517 nm and the percent inhibition activity was calculated. 

2.6.2. In Vivo Human Clinical Study (Wrinkle Area, Length Differences and Visual Score) 
In vivo study was conducted in Guangzhou City, Land Proof Test Technology Co. Ltd., China. The study was a 
randomized, open, single-blinded, placebo-controlled, observer-blinded study which was approved by Guang-
Dong light industry association institutional review committee for human testing. Twenty-one female subjects 
aged 45 - 65 years (without the history of serious diseases or allergic to cosmetics or pregnant women) partici-
pated in the study. The subjects’ crow’s feet area on both sides (right & left) were selected in which the wrinkles 
must not cross each other and the length of the main wrinkle must be at least 2 cm long. All subjects gave writ-
ten informed consent prior to the study and evaluated for tolerance. Subjects were treated with Scoti-Speed well 
cream which contain 2% speedwell extract on the one side of the face (crow’s feet) and with placebo (ingre-
dients without plant extract) on the other side twice a day for 58 days. Clinical evaluations and measurements 
were performed on D0 (before treatment), D28 and D56. The anti-wrinkle effect of cream and placebo on wrin-
kled skin was evaluated by using Cutometer MPA 580 (CK Germany), Visioline VL650 (CK Germany), and 
SILFLO (cuDern USA). 

2.7. Statistical Analysis 
Statistical analyses were carried out using SPSS software (version 11.5; SPSS Inc., Chicago, IL, USA). The dif-
ferences among samples were statistically evaluated via one-way analysis of variance (ANOVA) followed by 
Dunnett’s posthoc test or Wilcoxon’s test when appropriate. The level of significance was set at p < 0.05. Data 
are expressed as means ± standard errors. 

3. Result 
3.1. In Vitro Antioxidant Activity 
The antioxidant efficacy of ethanolic extract of speedwell and isolated single compound verbascoside (Figure 1) 
is given in Figure 2. The isolated compound verbascoside showed a higher free radicle (DPPH) scavenging ac-
tivity with the IC50 value of 36.24 ± 1.81 µg/ml. Similarly, the ethanolic extract of speedwell also showed good 
inhibition to DPPH radicles in dose dependent manner whose IC50 value was 103.50 ± 2.43 µg/ml. 

3.2. Cell Viability and Collagen Synthesis Activity in Fibroblasts 
The single compound verbascoside isolated from speedwell did not show significant result on Collagen synthe-
sis activity in Fibroblasts (data not shown). However, the significantly increased in procollagen type 1 protein 
synthesis was observed due to the ethanolic extract of speedwell in fibroblast cell without cytotoxic effect 
(Figure 3). At a concentration of 2%, extract showed 44.6 % increase in collagen synthesis compare to the con-
trol (without extract). This activity of extract on PIP could be due to the interactions and synergistic effect of 
phytochemicals other than verbascoside present in the sample [12]-[14]. 
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Figure 1. Verbascoside compound isolated from Veronica officina-
lis.                                                                  

 

 
Figure 2. Antioxidant (DPPH free radical scavenging) activity in 
dose dependent manner exhibited by ethanolic extract of Speed- 
Well and the isolated compound Verbascoside.                                   

 

 
Figure 3. Pro Collagen type 1 protein synthesis test and cell viabili-
ty test (MTT assay) in fibroblast cell shown by ethanolic extract of 
Speedwell.                                                            
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3.3. Human Clinical Study 
We examined the effect of topical formulated Scoti-speedwell cream on the wrinkles of crow’s feet site of the 
eyes (Figure 4). The wrinkle area and length difference at the base line were analyzed to identify the differences 
at sample treated sites. Treatment with formulated cream for 28 days did not show any significant difference 
with the placebo. However, treatment for 56 days reduced significantly the percentage of wrinkle area (Figure 5) 
and wrinkle length (Figure 6) by 18.0% and 16.05% respectively compared with the placebo. The dermatologi-
cal scores of the sides treated by the extract containing cream decreased significantly on 56 days with 66% low-
er than that of placebo treatment (Figure 7). 
 

 
Figure 4. Photograph showing the images of wrinkles used for assess-
ment of wrinkle area and length in the crow’s feet region of the sub-
ject’s eyes treated with 2% topically formulated Scoti-Speedwell extract 
and placebo treated for 56 days. Clinical evaluations and measurements 
were performed on D0 (before treatment), D28 and D56.                         

 

 
Figure 5. Differences in the wrinkle area after the treatment of topical 
formulated Scoti-speedwell cream or the placebo randomly on crow’s 
feet region of eyes.                                                      
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Figure 6. Differences in the wrinkle length after the treatment of 
topical formulated Scoti-speedwell cream or the placebo randomly 
on crow’s feet region of eyes.                                           

 

 
Figure 7. Differences in the visual score after the treatment of topi-
cal formulated Scoti-speedwell cream or the placebo randomly on 
crow’s feet region of eyes.                                                   

 

4. Discussion 
The speedwell extract showed significant anti-wrinkle activity in vivo. This could be due to the presence of 
higher radical scavenging activity of speed well extract which quenched the free radicals from the skin and the-
reby protected the collagen from degradation. And also, the phytochemicals present in the extract may have 
possible interactions with the special enzymes, mediators in the signal transduction pathway and thereby initiate 
the anti-wrinkle effects on skin [3]. Overall, Veronica officinalis extract containing product (Scoti-speedwell™) 
can be regarded as a potent anti-wrinkle agent in human skin. 

85

90

95

100

105

110

D0 D28 D56

W
ri

nk
le

 L
en

gt
h 

(%
)

Time (Day)

Placebo Scoti - speedwell

86

88

90

92

94

96

98

100

102

104

D0 D28 D56

D
er

m
at

ol
og

is
t's

 S
co

re
 (%

)

Time (Day)

Placebo Scoti - speedwell



H. Y. Lee et al. 
 

 
51 

Acknowledgements 
The authors gratefully acknowledge W. Lai (MD), Z. Y. Zhong (MD), and Y. Q. Zhang (MD) of Skin Research 
Center of Guangzhou Land proof and Department of Dermatology, The Third Affiliated Hospital of Sun Yat-sen 
University, Guanhzhou, Guangdong province, China, for conducting the in vivo research work. This study was 
funded by the company Naturalsolution. Co. Ltd., South Korea. 

Conflict of Interest 
There are no conflicts of interest. 

References 
[1] Kim, H.H., Cho, S., Lee, S., Kim, K.H., Cho, K.H., Eun, H.C. and Chung, J.H. (2006) Photoprotective and Anti-Skin- 

Aging Effects of Eicosapentaenoic Acid in Human Skin in Vivo. Journal of Lipid Research, 47, 921-930. 
http://dx.doi.org/10.1194/jlr.M500420-JLR200 

[2] Verschooten, L., Claerhout, S., Van Laethem, A., et al. (2006) New Strategies of Photoprotection. Photochemistry and 
Photobiology, 82, 1016-1023. http://dx.doi.org/10.1562/2006-04-27-IR-884.1 

[3] http://www.luontoportti.com/suomi/en/kukkakasvit/heath-speedwell  
[4] Carsten, G., Manuel, G.K., Barbara, S., Evi, S., Mathias, K., Irmgard, M., Martin, Z. and Roman, H. (2013) Tradition-

ally Used Veronica officinalis Inhibits Proinflammatory Mediators via the NF-κB Signaling Pathway in a Human Lung 
Cell Line. Journal of Ethnophamacology, 145, 118-126. http://dx.doi.org/10.1016/j.jep.2012.10.039 

[5] Vogl, S., Picker, P., Mihaly-Bison, J., Fakhrudin, N., Atanasov, A.G., Heiss, E.H., Wawrosch, C., Reznicek, G., Dirsch, 
V.M., Saukel, J. and Kopp, B. (2013) Ethnopharmacological in Vitro Studies on Austria’s Folk Medicine—An Unex-
plored Lore in Vitro Anti-Inflammatory Activities of 71 Austrian Traditional Herbal Drugs. Journal of Ethnopharma-
cology, 149, 750-771. http://dx.doi.org/10.1016/j.jep.2013.06.007 

[6] Nikolova, M. (2011) Screening of Radical Scavenging Activity and Polyphenol Content of Bulgarian Plant Species. 
Pharmacognosy Research, 3, 256-259. http://dx.doi.org/10.4103/0974-8490.89746 

[7] Rønsted, N., Gøbel, E., Franzyk, H., Jensen, S.R. and Olsen, C.E. (2000) Chemotaxonomy of Plantago. Iridoid Gluco-
sides and Caffeoyl Phenylethanoids Glycosides. Phytochemistry, 55, 337-348.  
http://dx.doi.org/10.1016/S0031-9422(00)00306-X 

[8] Schilling, G., Huegel, M. and Mayer, W. (1982) Verbascoside and Isoverbascoside from Paulownia tomentosa Steud. 
Zeitschrift für Naturforschung B, 37, 1633-1635. http://dx.doi.org/10.1515/znb-1982-1227 

[9] Mosmann, T. (1983) Rapid Colorimetric Assay for Cellular Growth and Survival: Application to Proliferation and Cy-
totoxicity Assays. Journal of Immunological Methods, 65, 55-63. http://dx.doi.org/10.1016/0022-1759(83)90303-4 

[10] Tanayama, N. and Terao, T. (1992) Relationship of Serum Levels of Pro-Type I Collagen Peptide, Pro-Type III Colla-
gen Peptide and Type IV 7S Collagen with Cervical Maturation. Gynecologic and Obstetric Investigation, 34, 24-26. 
http://dx.doi.org/10.1159/000292719 

[11] Braca, A., Tommasi, N.D., Bari, L.D., et al. (2001) Antioxidant Principles from Bauhinia Terapotensis. Journal of 
Natural Products, 64, 892-895. http://dx.doi.org/10.1021/np0100845 

[12] Wagner, H. (2006) Multitarget Therapy—The Future of Treatment for More than Just Functional Dyspepsia. Phytomed, 
13, 122-129. http://dx.doi.org/10.1016/j.phymed.2006.03.021 

[13] Williamson, E.M. (2001) Synergy and Other Interactions in Phytomedicine. Phytomed, 8, 401-409. 
http://dx.doi.org/10.1078/0944-7113-00060 

[14] Tanaka, T., Okada, T., Konishi, H., et al. (1993) The Effect of Reactive Oxygen Species on the Biosynthesis of Colla-
gen and Glycosaminoglycans in Cultures Human Dermal Fibroblasts. Archives of Dermatological Research, 285, 352- 
255. http://dx.doi.org/10.1007/BF00371836 

 

http://dx.doi.org/10.1194/jlr.M500420-JLR200
http://dx.doi.org/10.1562/2006-04-27-IR-884.1
http://www.luontoportti.com/suomi/en/kukkakasvit/heath-speedwell
http://dx.doi.org/10.1016/j.jep.2012.10.039
http://dx.doi.org/10.1016/j.jep.2013.06.007
http://dx.doi.org/10.4103/0974-8490.89746
http://dx.doi.org/10.1016/S0031-9422(00)00306-X
http://dx.doi.org/10.1515/znb-1982-1227
http://dx.doi.org/10.1016/0022-1759(83)90303-4
http://dx.doi.org/10.1159/000292719
http://dx.doi.org/10.1021/np0100845
http://dx.doi.org/10.1016/j.phymed.2006.03.021
http://dx.doi.org/10.1078/0944-7113-00060
http://dx.doi.org/10.1007/BF00371836

	Antioxidant, Collagen Synthesis Activity in Vitro and Clinical Test on Anti-Wrinkle Activity of Formulated Cream Containing Veronica officinalis Extract
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Plant Materials, Extracts Process
	2.2. Isolation of Verbascoside Compound from Veronica officinalis (Speedwell)
	2.3. Topical Formulation
	2.4. Cell Culture and Cytotoxicity Determination
	2.5. Collagen Synthesis Activity in Fibroblasts
	2.6. In Vitro Antioxidant Activity
	2.6.1. DPPH Free Radical Scavenging Assay
	2.6.2. In Vivo Human Clinical Study (Wrinkle Area, Length Differences and Visual Score)

	2.7. Statistical Analysis

	3. Result
	3.1. In Vitro Antioxidant Activity
	3.2. Cell Viability and Collagen Synthesis Activity in Fibroblasts
	3.3. Human Clinical Study

	4. Discussion
	Acknowledgements
	Conflict of Interest
	References

