Pepperdine University
Pepperdine Digital Commons

All Undergraduate Student Research Undergraduate Student Research

2014

Ethnobotanical Promotion of Fibroblast Growth
Using Yerba Santa Extract

Carletta E Dobbins
Pepperdine University

Paige A. Sutherland
Pepperdine University

Emily A. Woods
Pepperdine University

Follow this and additional works at: http://digitalcommons.pepperdine.edu/sturesearch
& Part of the Biology Commons

Recommended Citation

Dobbins, Carletta F; Sutherland, Paige A.; and Woods, Emily A., "Ethnobotanical Promotion of Fibroblast Growth Using Yerba Santa
Extract” (2014). Pepperdine University, All Undergraduate Student Research. Paper 134.
http://digitalcommons.pepperdine.edu/sturesearch/134

This Research Poster is brought to you for free and open access by the Undergraduate Student Research at Pepperdine Digital Commons. It has been
accepted for inclusion in All Undergraduate Student Research by an authorized administrator of Pepperdine Digital Commons. For more information,

please contact Kevin.Miller3@pepperdine.edu.


http://digitalcommons.pepperdine.edu?utm_source=digitalcommons.pepperdine.edu%2Fsturesearch%2F134&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.pepperdine.edu/sturesearch?utm_source=digitalcommons.pepperdine.edu%2Fsturesearch%2F134&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.pepperdine.edu/usr?utm_source=digitalcommons.pepperdine.edu%2Fsturesearch%2F134&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.pepperdine.edu/sturesearch?utm_source=digitalcommons.pepperdine.edu%2Fsturesearch%2F134&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=digitalcommons.pepperdine.edu%2Fsturesearch%2F134&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:Kevin.Miller3@pepperdine.edu

Abstract:

Ethnobotany is a promising method for discovering new drugs,
drawing on the knowledge of generations of traditional healers. For
hundreds of years, the Chumash people have lived in the coastal regions of
California, becoming experts on the many uses of its natural resources. One
such resource is the Yerba Santa plant (Eriodictyon crassifolium), which was
used by the Chumash to treat a myriad of conditions including coughs,
chest pain, and fever. It was also used as a poultice on wounds and cuts,
suggesting that the plant has a stimulating effect on the growth of skin cells.
Because of these qualities, this experiment quantitatively tested the
potential of Yerba Santa to encourage fibroblast growth using a goldfish
scale keratocyte assay. The extract tested was made by grinding Yerba
Santa leaves and storing them overnight in methanol to allow the release of
potentially bioactive molecules from the cells. After methanol extraction,
the remaining material was then resuspended in a modified solution of PBS
(phosphate buffered saline with MgCl, CaCl, and 10% mass by volume
dextrose). Individual goldfish (Carassius auratus) scales were then treated
with either the modified PBS with extract or the modified PBS alone as a
control. After 48 hours, ImagelJ software was used to compare the areas of
new cell growth. The group treated with extract were found to have
enhanced growth relative to the control. The mean growth for control
scales was 0.246 mm? compared to 1.014mm? for scales treated with the
Yerba Santa extract. Mean values were significantly different by a two tailed
Student’s t-test, P = 0.0063. These results are consistent with the
Chumash’s use of Yerba Santa to treat wounds and skin abrasions indicating
that it may be a viable option as a topical treatment of skin disorders.

Introduction:

This study quantified the effects of Yerba Santa extract (Eriodictyon
crassifoliu) on fibroblast growth in fish scales. This plant was chosen for the
ethnobotanical properties observed in the past by the Chumash Indians.
The Chumash used Yerba Santa in a tea to treat numerous internal
ailments. They also used the leaves externally to treat wounds or soreness.
E. crassifolium is currently used as an herbal drug in the form of tea or
extract for similar purposes to that of the Chumash (Timbrook 2007). Due
to the rise in popularity of herbal medicines as an alternative to Western
medicine, quantitative analysis of the potential effects of Yerba Santa
extracts might prove beneficial.

In order to determine the effect of Yerba Santa on fibroblast sheet
migration, fibroblast outgrowth from Carassius auratus scales were used as
an assay (Thompson). These scales were selected because their fibroblasts
are known to proliferate rapidly making them easily observable in the time
frame of this study (Graham et al. 2014). Scales treated with the Yerba
Santa extract were expected to exhibit different amounts of fibroblast
growth than scales treated with only a PBS control.
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Methods and Materials:

An extract from Eriodictyon crassifolium (Figure 1) was made by first
combining approximately 2 g of ground leaf tissue with 10 mL of methanol
and vortexing it before storing it overnight. The extract was then placed in
the speed vac to evaporate the methanol. Next, the extract was
resuspended with 1 mL of modified PBS (phosphate buffered saline).
Modified PBS consisted of 75 mL PBS, 0.03 g MgCl, 0.017 g CaCl, and 10%
dextrose.

This extract was tested using a fish keratocyte assay. The same sized
scales from various Carassius auratus fish were used for the assay. After
placing a fish on ice for approximately 90 seconds, sterile forceps were
used to remove a single scale from the fish before being placed ina 15 ulL
drop of media on a slide. There were two scales placed on each slide as
seen in Figure 2. Six slides contained drops of PBS with extract while a
different 6 slides contained the PBS media alone. This made a total of 12
scales per group, and cover slips were placed over each scale. After making
the slides, they were placed in humidity chambers (Figure 3). Humidity
chambers consisted of dampened Kim wipes wrapped around each slide
that were placed in petri dishes, stacked, covered with aluminum foil, and
incubated at room temperature. Following a 24 hour incubation period,
Image J software was used to measure the surface area of the migration of
the keratocyte sheet off the fish scale. The software determined surface
area by calculating the area outlined in yellow as seen in Figure 4 and 5.
With these measurements, difference in surface area was analyzed using a
Student’s t-test and considered statistically different at P<0.05.

Discussion:

The results showed the area of fibroblast migration to be significantly
greater in scales treated with Yerba Santa extract compared to PBS alone.
The control average area of growth was 0.246mm? compared to 1.014mm?
per scale treated with the extract. Using a a two-tailed Student’s t-test, the
resulting P value was 0.0063, which indicated significant difference
between the two groups. The greater surface area of the keratocyte
epithelial sheet suggests that there may be a compound present in the
extract that causes the fibroblasts to proliferate and/or migrate at a
greater rate than in modified PBS alone. The standard deviation for the
Yerba Santa treatment group was 0.791 mm?, which showed that there
was a fairly high amount of variation about the mean. However, the
control group had a standard deviation of 0.340 mm?.

These results are similar to those found in a study of Chromolaena
odorata which had traditionally been used in Vietnam as a topical
treatment for wounds and burns. Chromolaena odorata was found to
enhance fibroblast growth compared to fibroblasts grown in medium
supplemented only with fetal calf serum (Phan, Hughes, and Cherry 1998).
In both cases, fibroblast growth was enhanced by application of an
agueous extract of the leaves of plants used in traditional medicine. With
the results from this study, further research is needed to understand both
the active component of the extract as well as the molecular mechanisms
behind the stimulation of cell proliferation and migration that are
associated with wound healing.

Conclusions:

- Average growth area for the PBS control was 0.246mm? compared to
1.014mm?for the Yerba Santa extract; more growth occurred in the
treatment group

- The growth of fibroblast migration sheet from scales treated with the
Yerba Santa extract was significantly different than growth of those in
the control group (p=0.0063)

- These findings suggest that there are compounds in Yerba Santa that
may stimulate migration or proliferation with migration in fibroblast
cells

- Yerba Santa may be a viable option as a topical treatment for
wounds
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