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ABSTRACT
Recent research has demonstrated that terrestrial snail mucus contains compounds that may
enhance wound healing processes, and thus snails could be a source of novel therapeutics that
improve human health. Freshwater snails belonging to the genus Biomphalaria also appear to
demonstrate rapid wound healing of their own tissues. These snails serve as a vector for
Schistosoma mansoni, a parasitic flat worm causing intestinal schistosomiasis in humans. Every day,
hundreds to thousands of 0.25 mm cercariae emerge through the epidermis of the infected snail,
with no apparent consequence to the snail. We hypothesize that the mucus of these snails
contains compounds that accelerate wound healing, and that infected snails may produce a
higher proportion of these compounds.

OBJECTIVE
Our goal is to measure the wound healing properties of the secreted mucus
of Biomphalaria snails using a fibroblast healing model, with the long-term goal of
generating pharmaceuticals derived from nature that can improve human health.

INTRODUCTION
Natural products have historically played a role in drug development, making up of about 35
percent of pharmaceuticals3. Widely used antibiotics and antifungals like penicillin and
amphotericin were discovered from microbes (fungi and bacteria) and were likely derived out of a
need for defense against other microbes or to gain advantage in a highly competitive microbial
world. Given the vast diversity of life on the planet, there are likely to be many undiscovered natural
products that could benefit human health. Recently, the mucus of terrestrial snails has been shown
to have healing properties, and thus has motivated research aimed at discovering the underlying
compounds involved1.Another candidate snail that potentially has profound wound healing
properties are freshwater snails of the genus Biomphalaria. These snails are intermediate hosts for
Schistosoma mansoni, a blood fluke that causes schistosomiasis in humans. Infection with this
parasite is lifelong in the snail and the daily release of infectious stages in the environment through
the epidermis suggests that this snail has the ability to heal rapidly.

The present study aims to expand knowledge surrounding the effects of schistosome infection on
the chemical contents of freshwater snail mucus secretions. Snail mucous contains proteins and
other molecules that are thought to play a large role in communication, protection and possible
parasitic infection, but the exact composition and mechanism remains largely unknown. Research
into the physiologic effects of snail mucus could inform the development of therapeutics.

PRELIMINARY RESULTS

CONCLUSION
Biomphalaria glabrata snails infected with Schistosoma mansoni may shed hundreds to thousands of
cercariae per day, seemingly with no injury to the snail, indicating effective wound healing
capabilities in these intermediate hosts.
Preliminary data demonstrated qualitative differences in the controls vs. snail mucus fibroblasts in 
terms of gap closure, motivating a full experimental trial.
In future studies, the chemical contents of B. glabrata mucus should be explored. If mucus is found 
to promote wound healing, its chemical contents could serve as a blueprint for novel therapeutics.

DISCUSSION
• Lower rate of scratch closure in slime group could indicate inhibition of wound healing or could

be a result of ostensibly less healing occurring due to smaller initial scratches in the mucus
treatment group. Once the gap is closed, there is no additional healing that can occur. A smaller
starting scratch introduces a "floor" for the amount of healing that may occur.

• Glycolic acid has been demonstrated to promote wound healing in previous studies and was
meant to serve as a positive control in the present study, but results from the GA treatment
group were not significantly different from PBS or mucus, and a high degree of variability was
seen in this treatment group. Our future studies may adjust GA concentration used.

• Contamination has been a hurdle for this study. Future mitigation of this contamination may
include storing media in protective bags and more frequent cleanings of the cell culture
incubator.

• Future work will also test the effect of mucus from snails with an active schistosomiasis
infection.

• Additional future considerations include standardization of scratch size and additional time
points tracking the rate of closure.
o No current way to quantify the concentration of snail slime collected. Slime was collected

based off what was visible to researchers using the microscope.
o Once we can quantify the slime, we would test various concentrations of slime for optimal

effect.

Figure 3A. Mouse Fibroblast scratch at 0hr Figure 3B. Mouse Fibroblast scratch at 8hr Figure 3C. Mouse Fibroblast scratch at 16hr

Figure 3. Light Microscope photos of scratched mouse fibroblasts at 3 timepoints at 200x magnification

Figure 2. Experimental 
design workflow

Results:

• Glycolic acid 
treatment had 
variable recovery 
rates over time

• PBS and Snail slime 
treatment groups 
had more predictable 
recovery rates

• Snail Slime treatment 
group started with 
smaller scar size at 0 
hrs due to operator 
differences
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STUDY DESIGN
Biomphalaria glabrata snails were placed on a rocking plate to induce mucus secretion. Mucus was collected,
concentrated by centrifugation, and stored at -80º C. Prior to application, mucus was sterilized through serial filtration.
Mouse fibroblasts were cultured on 24-well plates. A fibroblast scratch assay was performed based on methods
adapted from Trapella et al1. Scratches were applied to fibroblasts in each well with a 200 µL pipette tip. Scratched
fibroblasts were treated with either PBS (neutral control), 0.01 M glycolic acid (positive control), or mucus extracted
from Biomphalaria glabrata snails. Fibroblasts were incubated for 16 hours and periodically imaged to assess for
scratch closure. Images taken at 0 hr, 8 hr, and 16 hr were analyzed in ImageJ by measuring the smallest distance across
the scratch at each timepoint. All data points of each scratch were fitted by a linear model separately. Two-sample t-
tests were performed between each pair of the treatment groups. P values were adjusted by the Holm method and
annotated in the figure.

Figure 4. Changes in the size of the mouse fibroblast scratch over time in 3 
treatment groups, Glycolic acid, PBS, and snail slime. The negative slopes 
indicated the decrease of the wound size. Hence, the absolute values of 
the slopes were the wound recovery rates.

Figure 5.
The recovery 
rates grouped 
by the 
treatments, GA 
= glycolic acid, 
PBS, and Snail 
Slime. P value 
less than 0.05 
indicates a 
significant 
difference 
between the 
means of the 
treatment 
groups.

Results: There was no significant difference in recovery rates between GA 
and PBS treatment groups. Recovery rate for the snail slime treatment group 
was significantly lower than in the glycolic acid group (two-sample t-test, p = 
0.026) or the PBS group (two-sample t-test, p = 0.0026)

Figure 1. Lifecycle of Schistosoma spp. infecting humans. 
Source: https://www.cdc.gov/dpdx/schistosomiasis/index.html)

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cdc.gov%2Fparasites%2Fschistosomiasis%2Findex.html&data=05%7C01%7Cerica.fuller%40westernu.edu%7C92bb8d3729bc4e41702308dadd40f817%7C25a6f4f8d912492a84df376754ba693e%7C0%7C0%7C638065568356196217%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=ivLtXOJKwQjT3trf09TI31okdmIXuPWvVyAFKGrHV14%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cdc.gov%2Fdpdx%2Fschistosomiasis%2Findex.html&data=05%7C01%7Cerica.fuller%40westernu.edu%7C9732b1b3951c4d1f585608dadd409337%7C25a6f4f8d912492a84df376754ba693e%7C0%7C0%7C638065566674584360%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GmFvUDWWNkqP%2BdRF6o4iUMy%2F4xpcEC7ikftUKlRwars%3D&reserved=0

