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Results (continued)

• There is a growing concern for antibiotic resistance
• From the use, overuse, and misuse of antibiotics,
microorganisms in our environment are constantly
altered, making bacterial illnesses tougher to overcome
• Gram-negative Escherichia coli and Gram-positive
Staphylococcus aureus are notorious superbugs in human
population1
• Prior research
• Siroski et al. found that ciprofloxacin eliminated E. coli at
higher rates when in the presence of caiman serum2
• Taylor et al. used frozen T. scripta plasma and
streptomycin against E. coli to show there was a trend
towards plasma yielding higher killing3
• Turtle plasma contains immunogenic capacities, such as the
complement cascade
• Utilizing fresh versus frozen plasma
• Beck et al. observed that 6-week-old frozen plasma
samples at -80°C did not reduce bactericidal capacity4
• Dynamic aspects of innate versus adaptive reptilian
immune system
• Immune function may vary with age, season5
• Objective of project is to study alternative method of attack
against microorganisms
• We hypothesize that plasma from T. scripta will act in a
synergistic way with streptomycin to improve E. coli and
S. aureus killing

• The effect of treatment was significant in fresh and frozen
plasma in killing E. coli (Fig. 1 p=0.003, Fig. 2 p=0.000, Fig.
3 p=0.163)
• There was not a significant time by treatment interaction in
any trials (Fig. 1 p=0.438, Fig. 2 p=0.358, Fig. 3 p=0.112)
• Though not statistically significant, there was a trend for
plasma and antibiotic treatments to have greater capacities for
killing, particularly with E. coli bacteria (Fig. 1 & 2)
• For bacteria, plasma, and antibiotic, there was an average
of 86.29% colonies killed after 4 hours
• For bacteria and antibiotic, there was an average of
70.31% of colonies killed after 4 hours
• The effect of using fresh plasma alone was significant in
increasing killing capacity (p=0.000)
• 0.00% killed with E. coli and frozen plasma after 4 hours
• 89.17% killed with E. coli and fresh plasma after 4 hours
• The effect of fresh plasma and antibiotic synergy was not
significant in increasing killing capacity (p=0.840)
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Figure 1. E. coli, fresh plasma, and antibiotic. The estimated marginal mean
proportion killed (+/- 1 standard error) for each treatment group involving the effect
of fresh T. scripta plasma and antibiotic on killing E. coli. 4 different treatments
were employed and measured after ½, 1, 2, 3, and 4 hour intervals.
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Figure 2. E. coli, frozen plasma, and antibiotic. The estimated marginal mean
proportion killed (+/- 1 standard error) for each treatment group involving the
effect of frozen T. scripta plasma and antibiotic on killing E. coli. 4 different
treatments were employed and measured after ½, 1, 2, 3, and 4 hour intervals.
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• 14 E. coli and S. aureus trials were incubated in TSB at 37°C
• 1:5, 1:10, 1:15, and 1:20 bacteria to saline concentrations were
added to 4 petri dishes
• Aim was to grow <200 CFU per plate
• After an overnight incubation period, the amount of bacteria
needed to create an assay was determined
• 0.25 MIC prepared using 16 µg streptomycin/20 mL
saline
• Fresh and frozen T. scripta plasma were used
• Plasma was added to yield a concentration of 1:40
• Data was collected from colonies after 0, 0.5, 1, 2, 3, and 4
hours to determine the percentage of colonies killed from
bacteria, bacteria + plasma, bacteria + antibiotic, and bacteria,
plasma, + antibiotic
• Repeated measures ANOVA and independent-sample t-tests
were used to aid in data analysis
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Results
• The effect of time was significant in all trials (Fig. 1 p=0.001,
Fig. 2 p=0.002, Fig. 3 p=0.017)

• Hypothesis partially supported
• Time by treatment interaction not significant
• Trend towards greater killing capacity with plasma and
antibiotic synergy
• Significantly higher killing seen with fresh plasma alone
• Potential capacity for error
• In vitro models, while useful in controllability, cost
effectiveness, and ease of use, are not necessarily
representative of clinical outcomes6
• Small sample size could possibly lead to non-statistically
significant interaction
• Future research and data in support of employing plasma for
decreasing antibiotic use to treat bacterial infections
• Research bactericidal synergy with other types of
antibiotics
• Continually lower the MIC amount of antibiotic used in
treatment
• Use of antibiotic-resistant bacterial strains7

Figure 3. S. aureus, frozen plasma, and antibiotic. The estimated marginal mean
proportion killed (+/- 1 standard error) for each treatment group involving the
effect of frozen T. scripta plasma and antibiotic on killing S. aureus. 4 different
treatments were employed and measured after ½, 1, 2, 3, and 4 hour intervals.
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