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Abstract
The larval secretions of Lucilia sericata are commonly used to treat wounds

in maggot therapy due to their effective antimicrobial properties. Our objective
was to establish a technique to extract these secretions from larvae of L. sericata
and create a protocol for future antibiotic assays. Secretions of 3rd instar larvae
were extracted at various concentrations and their antibiotic potential was tested
against Staphylococcus epidermidis and Escherichia coli. Several antibiotic assays
were conducted, including measuring optical density in broth cultures in a
microplate reader, manually using a spectrophotometer, and measuring zones of
inhibition in agar plates by using wells, sterile discs, and direct application. No
antibacterial activity was measured using any of these techniques against either
bacteria examined. This may be due to non-sterile rearing procedures or
inefficient extraction of larval secretions.

Introduction
Antibiotic resistance is a growing concern in the world today due to

bacteria’s ability to quickly and effectively adapt. A number of different studies of
the immune response of insects suggest that the antimicrobial peptides known as
insect defensins may offer a solution to this issue. By studying the common green
blowfly Lucilia sericata, we sought to determine whether or not its secretions
would provide an effective frontline defense against a range of Gram positive and
Gram negative bacteria (Kerridge et al. 2005). The objective of this research was to
establish an effective method of extraction at Union University and to confirm the
presence of antimicrobial compounds in the larval secretions of blowfly Lucilia
sericata primarily in the 3rd instar stage.

Methods
Collection and Rearing

Lucilia sericata were collected on the Union University campus using a mouse
carcass. Flies were transferred to a rearing chamber, consisting of a beef liver and agar
plate inside a plastic container, to lay eggs. Larvae were then allowed to develop to the
3rd Instar.

Larval Secretion Extraction
3rd Instars were removed from rearing chambers and rinsed with DI water and

Phosphate-buffered saline (PBS) over a strainer. 10 larvae along with 1000 μL of PBS
were then added to test tubes. Test tubes were incubated with shaking at 37°C for 3
hours. The PBS containing secretions was transferred to microcentrifuge tubes and
centrifuged for 5 minutes. Secretions were then transferred to new sterile tubes and the
pellets were discarded. Secretions were then filtered and frozen until use.

Antimicrobial Assay
Several antimicrobial assays were performed by removing a single colony of

bacteria from a stock plate, inoculating tryptic soy broth, and incubating with shaking for
18-24 hours. 100 μL were placed in a 96-well plate. 50 μL of larval secretion, negative
control, or positive control were added to the wells with an additional 50 μL of PBS for a
final volume of 200 μL. These methods were repeated using individual cuvettes with a
final volume of 500 μL.

Optical Density
Two methods for determining optical density were used: plate reader and

spectrophotometer. Using a plate reader, optical density was measured hourly for 5
hours. In between readings, the plate was placed back in the incubator for shaking. Using
a spectrophotometer, readings of individual cuvettes containing 450 μL of inoculated
broth and 50 μL of test solution were recorded during incubation hours: 0, 1, 2, 4, 6, 8,
12, 18, 24 over a 24 hour period.

Analyzing Zones of Inhibition
Two methods were used for determining inhibition. An E. coli broth was diluted 10-6

and then cultured using a pour plate method. A S. epi broth was diluted 10-4 and cultured
using a spread plate method. Plates were divided into 4 sections: positive control,
negative control, and secretions. Using micropipettes, 0.5 μL Penicillin-streptomycin and
5 μL PBS and secretions were applied to sterile disks in the center of each of the sections.
All plates were incubated at 37°C for 24 hours. After 24 hours, colonies were counted
and any measurable zones of inhibition were recorded.

Results
Optical Density
No noticeable inhibition of bacterial growth was observed of Escherichia coli or
Staphylococcus epidermidis with either method of measuring optical density.
Consistent results could not be obtained using the microplate reader, and no
inhibition was observed using the spectrophotometer.

Analyzing Zones of Inhibition
No noticeable inhibition of bacterial growth was observed of either Escherichia coli
or Staphylococcus epidermidis by the larval secretions on Mueller-Hinton agar. A
clear zone of inhibition could be observed from the positive control, but no zone of
inhibition was observed from the larval secretions or PBS.

Discussion
After performing multiple methods of testing, no inhibition was observed of E.

coli or S. epi. A study performed by Ratcliffe et al. in 2015 tested the secretions of 3
species of related insects, Chrysomya megacephala, Chrysomya albiceps, and
Chrysomya putoria, also from the family Calliphoridae. Using similar methods, they
were able to achieve inhibition of their chosen bacteria. However, on occasion, all
antimicrobial activity would be lost even though all reagents and procedures
remained consistent. They attributed this to lipopolysaccharides (LPS) in bacteria
contamination. Peptides such as lucifensin are cationic while LPS is a negatively
charged molecule. For this reason, it is likely that LPS bound to lucifensin and
inhibited it’s antibacterial activity.

Based on this past research and the results collected, we can infer that the lack
of inhibition observed is most likely the result of ineffective extraction techniques.
Extraction techniques could be varied such that greater amounts of larvae could be
used per 1000 μL of PBS, or the larvae could be incubated for a longer period of time.
Different filtration techniques could also be tested. Non-sterile rearing environments
could also have contributed to the lack of inhibition. In the future, efforts should be
made to set up a sterile rearing chamber. This would likely eliminate any interference
of lucifensin peptides by LPS.
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Figure 2: Pour plate with Escherichia coli. Penicillin-
streptomycin (+), PBS (-), L. sericata secretions (E. coli + S) 

Figure 3: Spread plate with Staphylococcus epidermidis. 
Penicillin-streptomycin (+), PBS (-), L. sericata secretions (S) 

Figure 4: Optical density measurements of S. epi broth culture in the 
presence of  L. sericata secretions, Penicillin-streptomycin (+), and PBS (-). 

Figure 5: Optical density measurements of E. coli broth culture in the 
presence of L. sericata secretions, Penicillin-streptomycin (+), and PBS (-). 
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Figure 1: Lucilia sericata 

Figure 6: Placing sterile disks onto Mueller-Hinton agar plates.


