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Background
Survives at 37°C.
Relatively large.

Insects are a novel alternative to mammalian models for antimicrobial-pathogen investigations.
Larvae do not require ethical approval, nor specialist equipment yet are very high throughput.

Increases confidence
prior to further work

Larvae present a complex Innate immunity with remarkable similarities to that of humans.
(Haemocytes/neutrophils)

Used as
Pet food in the
UK.

lab based in vivo assessment for dose dependency, antimicrobial toxicity, treatment regimes,
resistance trials and antimicrobial synergy.
Larvae have been used to investigate antimicrobial activity against L. pneumophila, L.
monocytogenes, M. tuberculosis and C. albicans and more.

We report the first investigation on antimicrobial therapy for the treatment of
infection of Clostridium perfringens using G. mellonella larvae.

Economical.

Cellular and
humoral
responses to
infection.

Phenol oxidase
pathway produces
strong black
melanisation.

Methods

Galleria mellonella
Life Cycle

Stage 5:
Survival
analysis.

Stage 2: Challenge with
controlled amount of
pathogen or treatment.

Stage 1: Utilise larval stage of
life cycle (Pet food).

Stage 4: Automated time
lapse photography of
larval disease
progression

Stage 3: Challenge with
controlled amount of
pathogen or treatment
(up to 4 injections)

Results

Conclusion
In vitro MIC
(µg/mL)

Antibiotic dosage
x100
(mg/mL)

Larval Dosage
(µg/larvae)

Larval Survival
(% ± SD)

+ Control

0

73.61 ± 6.36

- Control

0

100 ± 0

Treatment

> x10
(µg/mL)

Penicillin G

0.18

5

5

5

68.06 ± 15.77*

Bacitracin

1.56

15.6

1.6

16

94.45 ± 4.8*

Neomycin

60

600

60

600

65.28 ± 18.78

Tetracycline

1.56

15.6

1.6

16

79.17 ± 14.43

Larvae are efficient, high throughput and
require little operator training.
Useful tool in selecting strong candidates
destined for further investigation.
Larval data appears to correlate to that of
in vitro analysis.

Table 1 : In vitro MIC results with associated therapeutic dosage. Survival percentages ± Standard deviation after 72 hours of being treated with 10µL injected doses
of 10x in vitro MIC against 10µL injection of 107 JBCNJ055. ‘+’ indicates no treatment administered. ‘-’ indicates infection with 0.1% peptone water as trauma controls.
* - Significantly different when compared to + control (P>0.05, Mann Whitney U).

A) Metaphylactic treatment of
larvae injected with 105 CFU
JBCNJ055 followed by a
further 10µL injection of either
penicillin
G
(20mg/kg),
bacitracin
(64mg/kg),
tetracycline (64mg/kg), or
neomycin (2400mg/kg).
B) Prophylactic treatment of
larvae by injection with 10µL
of
either
penicillin
G
(20mg/kg),
bacitracin
(64mg/kg),
tetracycline
(64mg/kg),
or
neomycin
(2400mg/kg) 2 hours prior to
infection with 105 CFU
JBCNJ055
Healthy larvae with no signs of
infection were scored 1. Larvae
showing nodulation and lateral
line melanisation scored 2.
Larvae
exhibiting
systemic
melanisation scored 3. Dead,
fully pigmented larvae scored 4.
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Use of larvae for the investigation of
treatment against anaerobes is still in early
development
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Will not replace mammals in clinical
research.
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Further Work:

1. Development of automated morbidity/mortality
software.
2. Novel therapeutic approaches
3. Toxicity Trials (LD50)
4. Mammalian comparative studies
5. Molecular responses to antimicrobials
6. Further virulence studies.

