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Background. The objective of this paper is to demonstrate the effect of Gynostemma pentaphyllum extract on mouse dermal
fibroblasts. Recent studies have shown that this plant may possess great antioxidant properties, which can be very beneficial in
combating oxidative stress.Methods. Gynostemma pentaphyllum extract was prepared and mouse dermal fibroblasts were obtained
and cultured as per our laboratory protocols. Twelve samples of cells were cultured under the same conditions and both negative and
positive controls were established. Induction of oxidative stress was carried out using ultraviolet C (UVC) light. Viable cell count
was carried out, using microscopy. The analysis of the overall results was processed using SPSS version 16.0. Results. Statistical
analysis showed strong positive correlation between the concentration ofGynostemma pentaphyllum and the mean duration of cell
viability (rs = 1), with a high level of statistical significance (𝑃 < 0.01). Likewise, strong positive correlation existed between trials of
cell viability (rs = 0.988–1), with statistical significance (𝑃 < 0.01).Conclusion. Gynostemma pentaphyllum extract prolongs viability
of mouse dermal fibroblasts damaged by UVC light-induced oxidative stress. The results show the potential benefits of this extract
on dermal cell aging.

1. Introduction

The retardation and control of skin aging constitute one of
the biggest challenges faced by researchers and scientists in
the area of cosmetology. This area of study is continuously
researched, due to the unending pursuit of maintenance of
youthfulness and appearance. Many scientific investigations
are currently underway, as the field of cosmeceutical devel-
opment widens. New studies are revealing the truth about
many agents that modify the process of skin aging.The future
incorporation of these studies into clinical practice would
change the way that this process is currently managed.

Many plant extracts play a vital role in themodification of
skin aging. Some of these have been thoroughly investigated,
whereas others have only been used empirically for centuries.
Gynostemma pentaphyllum, commonly referred to as “Jiaogu-
lan” in China, is one of the many examples of these plants
[1, 2].

This plant is normally grown in the mountainous regions
of China and is considered a vine because of its growth
pattern. It has been used for centuries as a traditional
remedy for respiratory and toxic conditions and has also been
associated with longevity, among other benefits [1, 2].

Many studies have been done to verify some of the many
beliefs associated with the use of this herb; however, as per
the extensive research done prior to this proposal, no studies
regarding the action of the plant extract on dermal fibroblasts
have been documented or published.

The objective of this paper is to study the effects of
Gynostemma pentaphyllum extract on dermal fibroblast, as it
relates to skin aging. The hypothesis of this study is directed
in favor of this plant extract, as being a significant contributor
to the process of retardation of skin aging. This study has
great scientific significance and will further contribute to
the complete understanding of the benefits of this herb.
This paper opens up the possibility for the development
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Table 1: Relationship between cell viability and exposure to UVC
light.

UV light exposure 𝑡/hrs Qualitative analysis of cell viability
0 ++++
0.5 ++++
1 ++++
1.5 ++++
2 +++
2.5 ++
3 +
L ++++: all cells viable; +++: more viable cells than apoptotic cells; ++: more
apoptotic cells than viable cells; +: total apoptosis.

of scientifically based cosmeceutical products, designed to
combat the signs of skin aging.

2. Materials and Methods

(1) Preparation of Gynostemma pentaphyllum extract:
100mL of double distilled water was heated to boiling
point (100∘C). 100mg of the Gynostemma pentaphyl-
lum herb was macerated and added to the double
distilled water at boiling point. The mixture was then
allowed to cool to room temperature. The solution
was sterilized with 0.22 micrometer filters, sealed
and subsequently stored at a 4∘C in a refrigerator. A
variety of different concentrations of the extract were
subsequently obtained from the original solution.

(2) Mouse dermal fibroblasts were obtained and cultured
as per protocols established by our Laboratory of the
Department of Dermatology of the Tianjin Medical
University General Hospital. Twelve samples of cells
were cultured under the same conditions. One of the
twelve samples was used as the positive control and
was kept under optimum conditions throughout the
entire experiment, without exposure to any aggres-
sions or stimulants.

(3) The other eleven samples were placed under 8 watts—
ultraviolet C (UVC) light at a distance of 50 cm to
induce oxidative stress. Induction of oxidative stress
was limited to 1.5 hours.

(4) Subsequently, one of the eleven samples was placed
under optimum conditions throughout the rest of
the experiment, without any further exposure to
aggressions or stimulants.This samplewas considered
as the negative control.

(5) The remaining ten samples were exposed to similar
quantities of different concentrations of the Gynos-
temma pentaphyllum extract and, as with the rest of
the samples, they were correctly labeled and placed
under optimum conditions throughout the rest of
the experiment, without any further exposure to
aggressions or stimulants.

Q
ua

lit
at

iv
e a

na
ly

sis
 o

f c
el

l v
ia

bi
lit

y

4

3

2

1

0.5 1.0 1.5 2.0 2.5 3.0

UV light exposure (hours)

Figure 1: Relationship between cell viability and exposure to UVC
light. For qualitative analysis of cell viability: 4—all cells viable; 3—
more viable cells than apoptotic cells; 2—more apoptotic cells than
viable cells; 1—total apoptosis.

(6) Qualitative analysis of cell viability was carried out
using microscopy, as per our laboratory standards, at
zero hours, followed by subsequent intervals.

(7) The entire procedure was officially repeated twice, for
a total of three trials.

(8) Results obtained from the periodic observations were
carefully and accurately documented.

(9) The analysis of the overall results was processed using
SPSS version 16.0. Spearman’s correlation coefficient
was used to demonstrate the relationship between the
variables used.

(10) The results were presented using charts and tables.

3. Results

UVC light induced a maximum level of oxidative stress at
1.5 hours of exposure (See Table 1 and Figure 1). After this
period, signs of apoptosis were clearly visible (See Figures
4, 5, 6, and 7). Qualitative analysis of cell viability revealed
that an optimumconcentration ofGynostemmapentaphyllum
(taken as 4.5mg/mL) significantly prolonged the viability
of cells exposed to UVC light (See Table 2 and Figures 2
and 3). Statistical analysis showed strong positive correlation
between the concentration ofGynostemma pentaphyllum and
the mean duration of cell viability (rs = 1) with a high
level of statistical significance (𝑃 < 0.01) (See Table 3(a)).
Likewise, strong positive correlation existed between trials of
cell viability (rs = 0.988–1) with statistical significance (𝑃 <
0.01) (See Table 3(b)).

4. Discussion

Gynostemma pentaphyllum belongs to the family of Cucur-
bitaceae and has been associated with the treatment of
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Table 2: Relationship between cell samples and duration of cell life.

Duration of cell life/hrs Negative control Positive control Optimum concentration of
Gynostemma pentaphyllum

0 ++++ ++++ ++++
10 + ++++ +++
20 + ++++ +++
30 + ++++ +++
40 + ++++ +++
50 + +++ ++
60 + +++ +
70 + ++ +
80 + + +
L ++++: all cells viable; +++: more viable cells than apoptotic cells; ++: more apoptotic cells than viable cells; +: total apoptosis.

Table 3: (a) Correlation between concentration ofGynostemma pentaphyllum and themean duration of cell viability. (b) Correlation between
trials of cell viability.

(a)

Concentration of
Gynostemma pentaphyllum

(mg/mL)

Mean duration of cell
viability

Spearman’s rho
Concentration of Gynostemma
pentaphyllum (mg/mL)

Correlation coefficient 1.000 1.000∗∗

Sig. (2-tailed) — —

Mean duration of cell viability Correlation coefficient 1.000∗∗ 1.000
Sig. (2-tailed) — —

∗∗Correlation is significant at the 0.01 level (2-tailed).

(b)

Duration of cell
viability (hours)

1st trial

Duration of cell
viability (hours)

2nd trial

Duration of cell
viability (hours)

3rd trial
Spearman’s rho

Duration of cell viability (hours) 1st trial
Correlation
coefficient 1.000 0.988∗∗ 0.988∗∗

Sig. (2-tailed) — 0.000 0.000

Duration of cell viability (hours) 2nd trial
Correlation
coefficient 0.988∗∗ 1.000 1.000∗∗

Sig. (2-tailed) 0.000 — —

Duration of cell viability (hours) 3rd trial
Correlation
coefficient 0.988∗∗ 1.000∗∗ 1.000

Sig. (2-tailed) 0.000 — —
∗∗Correlation is significant at the 0.01 level (2-tailed).

cancer, gastric ulcers, hepatitis, respiratory diseases, and
hyperlipidaemia, among other pathologies. One of the most
recently discovered benefits of this herb is its antioxidant
properties [1, 2].

The exact mechanisms involved in the pathophysiology
of skin aging indicate that oxidative stress plays a vital
role in the progress of this process. Any measures that
can be taken to suppress the production of free radicals
will facilitate the preservation of youthfulness of the skin.
After thorough research on some of the naturally occurring

antioxidants,Gynostemma pentaphyllum appears to be one of
the most promising. Our results indicate that Gynostemma
pentaphyllum is effective in prolonging the life of mouse
dermal fibroblasts and that this effect increases in a dose-
dependent manner.

Many studies have been done to assert the potential
of Gynostemma pentaphyllum as an antioxidant. The cells
used in most of the studies vary widely, but the results are
all statistically significant. The action of this plant extract
on dermal fibroblasts has not been investigated, as per the
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Figure 2: Relationship between cell samples and the duration of cell
life. For qualitative analysis of cell viability: 4—all cells viable; 3—
more viable cells than apoptotic cells; 2—more apoptotic cells than
viable cells; 1—total apoptosis.
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Figure 3: Relationship between cell viability and exposure to
Gynostemma pentaphyllum following UVC light-induced oxidative
stress.

research and review done. No studies are currently available
to verify the effect of this extract on dermal fibroblast.

Schild et al. demonstrated the protective action of
Gynostemma pentaphyllum extract on brain slices that were
deprived of oxygen and glucose. This deprivation led to the
onset of cell injury due to oxidative stress. Results showed

Figure 4: Photographs of various stages of the investigation (mag-
nification 40x, no stain used). All cells viable.

Figure 5: Photographs of various stages of the investigation (mag-
nification 40x, no stain used). More viable cells than apoptotic cells.

that the use of this extract, within 48 hours of cultivation of
cells, increased protein and activity levels of the antioxidative
enzymes manganese superoxide dismutase (Mn-SOD) and
glutathione peroxidase (GPx). Consequently, the cellular
hydrogen peroxide (H

2
O
2
) concentration remained at a low

level. Similar antioxidant effects have been described in
the findings of the study carried out by Zhang et al., who
asserted the antioxidant properties of Gynostemma penta-
phyllum extract on brain cells [3, 4]. Likewise, significant
favorable results have been obtained by different researchers
who also investigated the protective antioxidant effect of
Gynostemma pentaphyllum on brain cells [5, 6]. Our results
are consistent with those of the authors aforementioned,
and these results validate the effectiveness of this extract in
combating oxidative stress.

Müller et al. further contributed to studies regarding the
antioxidant potential of this herb extract. The study was
carried out using hepatocytes that were exposed to sub-
stances that induced oxidative stress. The extract completely
protected the cells from oxidative stress-induced apoptosis.
Similar results have been obtained by Lin et al. in their
investigation using hepatocytes [7, 8].

Other studies done, using phagocytes and endothelial
cells, such as that of Li et al., have produced significant results
[9]. The fact that the action of this extract is nonspecific
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Figure 6: Photographs of various stages of the investigation (mag-
nification 40x, no stain used). More apoptotic cells than viable cells.

Figure 7: Photographs of various stages of the investigation (mag-
nification 40x, no stain used). Total apoptosis.

created the base for pursuing our investigation. Our results
now reveal that this extract is effective in prolonging the life
of mouse dermal fibroblasts exposed to UVC light-induced
oxidative stress.

Research done byMa and Yang, at the Graduate School of
the University of Science and Technology of Beijing demon-
strated thatGynostemma pentaphyllum could scavenge active
oxygen free radicals effectively [10]. Zhu et al. demonstrated
in their study, using UV radiation, that Gynostemma pen-
taphyllum not only is a scavenger of free radicals but also
possesses the biological function of anti-irradiation [11].

Other advantages of Gynostemma pentaphyllum have
been discovered by other researchers. Gauhar et al. inves-
tigated the effect of Gynostemma pentaphyllum extract on
obesity. This study was carried out at the preclinical level
and has demonstrated significant results. The molecular
mechanismof action involved the stimulation of fat oxidation
and glucose uptake via AMPK activation in L6myotube cells,
with a corresponding decrease in body weight gain, liver
weight, and blood cholesterol levels in mice [12].

In summary, our study shows that Gynostemma penta-
phyllum is capable of reducing the effects of oxidative stress on
mouse dermal fibroblasts. Oxidative stress accelerates aging
and apoptosis. In our study, the prolongation of cell viability
following UV induced oxidative stress served as a parameter
for inferring that Gynostemma pentaphyllum extract acted
as an antioxidant. This extract may significantly reduce the

effects of oxidative stress on human dermal fibroblasts and
may also reduce the aging and apoptosis of these cells.
We carried out a qualitative assessment of mouse dermal
fibroblast viability after exposure toUVC, in the presence and
absence of Gynostemma pentaphyllum extract, as an initial
phase in our ongoing research. Since no initial published
results were available on this topic, we commenced our
research with a qualitative, in vitro study. Given the fact
that our results are promising, our team would proceed to
perform a quantitative, preclinical study to corroborate our
initial results. More research and investigation are required
on this topic, in order to gain more insight into the actual
mechanism of action of the extract on dermal cells. Our
study also serves as a foundation onwhich new cosmeceutical
products, such as antiaging and antioxidant creams and
lotions, can be developed.

5. Conclusion

Our study reveals thatGynostemma pentaphyllum extract has
a positive effect on the viability of mouse dermal fibroblasts
that have been damaged by UVC light-induced oxidative
stress. There is a very high level of association between the
use of Gynostemma pentaphyllum and the prolonging of cell
life. The potential repercussions of such an investigation are
clearly visible, since this investigation creates a foundation for
further studies in this field of dermatology. In addition, more
profound research is required on this particular topic in order
to establish valid comparisons between the results obtained
and to isolate the actual compounds that are responsible for
protecting the cells.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgments

The authors of this investigation would like to acknowledge
and extend their heartfelt gratitude to the Department of
Dermatology and to the Laboratory of Dermatology of the
Tianjin Medical University General Hospital, for providing
the requisite materials, funding, and support throughout this
investigation.

References

[1] W. C. Huang, M. L. Kuo, M. L. Li, R. C. Yang, C. J. Liou, and J.
J. Shen, “The extract of Gynostemma pentaphyllum enhanced
the production of antibodies and cytokines in mice,” Yakugaku
Zasshi, vol. 127, no. 5, pp. 889–896, 2007.

[2] C. Ulbright, Natural Standard Herb and Supplement Guide: An
Evidence-Based Reference, Mosby Elsevier, St. Louis, Mo, USA,
2010.

[3] L. Schild, T. Cotte, G. Keilhoff, and R. Brödemann, “Pre-
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