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dispensed in 200 uL increments into 1 mL sample tubes to hold, centrifuged, and vortexed for 

working extract. 

 

III.  Nitric Oxide Analysis 

 

The 24-well plate was centrifuged at 1000rpm for 2 minutes. A 50 uL supernatant sample 

from each well is used for analysis. A 100 uL volume of Griess reagent (50:50 mix of 1% 

sulfanilamide (Sigma-Aldrich) and 0.1% N-(1-Naphthyl)ethylenediamine dihydrochloride 

(Sigma-Aldrich) both in 2.5% phosphoric acid (Sigma-Aldrich) were added to samples, and 

nitrite presence was determined by spectrophotometry at 550 nm (µQuant, Biotek Instruments 

Inc.). NO production can then be indirectly measured through quantitation of nitrites in 

supernatant. Absorbance values are compared to a sodium nitrite (Sigma-Aldrich) standard curve 

(0, 1, 5, 10, 25, 50, 75, 125 uM) to determine nitrite concentrations. 

 

IV.  Statistical Analysis 

 

Statistical Product and Service Solutions (SPSS) Ver. 28 (Chicago, IL), was used to 

perform statistical comparisons for experimental results. Treatments were evaluated using a one-

way analysis of variance (ANOVA) mean comparison with a post-hoc Dunnett’s 2-sided T-test. 

A P-value of ≤ 0.05 indicates a statistically significant difference. Treatments were compared to 

both the positive (100 ng/mL LPS) and negative control (0 ng/mL LPS). The analyses tables can 

be found in appendix A. 
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Results 

 

I. Ethanol EP Treatments on NO Response 

 

Figure 2. Our first experiment utilizing our EtOH:H2O 75:25 extracts yielded mixed 

results. The solvent concentrations in the extracts were 0.15%, 0.75%, and 1.5%. The EtOH:EP 

extract for this experiment was inconsistent and not statistically different when compared to the 

positive control. The EtOH control showed a minor dose dependent trend in the visible data 

presentation, but was not statistically different from the positive control either. There was no 

discernable effect in the extracts or solvent controls.  
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Figure 2. EtOH Exp. 1, Pass 9. Comparison of 75:25 Ethanol E. purpurea Stem and Leaf Extract 

v. 75:25 Ethanol Control at 24 hours. Significance at p ≤ 0.05 when compared to 100 ng/mL 

LPS. Each bar represents the mean of trials in quadruplicate, with the error bars representing the 

±SEM across the four trials (n = 4).    
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Figure 3. Experiment 2 utilizing EtOH EP extracts yielded some statistically different 

results in comparison to the positive control. This experiment used 0.375%, 0.75%, 1.5%, and 

3% solvent concentrations. Statistical analysis indicates statistically different concentrations of 

nitrites in supernatant across all treatment groups of the EP extract. For the EtOH control, only 

1.5% and 3% were indicated as statistically different. The data for this experiment suggests a 

statistically significant dose dependent reduction of nitrites in supernatant in stimulated RAW 

264.7 macrophages when treated with 75:25 EtOH:EP extract at 0.375%, 0.75%, 1.5%, and 3% 

solvent concentrations. Only 1.5% and 3% EtOH control concentrations reduced NO in 

supernatant significantly when compared to positive control.  
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Figure 3. EtOH Exp. 2, Pass 14. Comparison of 75:25 Ethanol E. purpurea Stem and Leaf 

Extract v. 75:25 Ethanol Control at 24 hours. Significance at p ≤ 0.05 when compared to 100 

ng/mL LPS. Each bar (except 0.375% EtOH control) represents the mean of trials in 

quadruplicate, with the error bars representing the ±SEM across the four trials (n = 4). The 

0.375% EtOH control bar represents the mean of trials in triplicate, with the error bars 

representing ±SEM across the three trials (n = 3).  
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Figure 4. Experiment 3 utilizing EtOH:EP extracts yielded inconsistent results. This 

experiment used 0.15%, 0.75% and 1.5% solvent concentrations in the treatments. The 

significance of the treatments in this experiment mirrors figure 2 with no statistically significant 

data points in both EtOH:EP extracts or EtOH controls when compared to the positive control. 

Despite the 1.5% EtOH control looking visibly different from the positive control, the p-value 

indicated in appendix A is 0.772, which is not statistically significant (p ≤ 0.05). 
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Figure 4. EtOH Exp. 3, Pass 6. Comparison of 75:25 Ethanol E. purpurea Stem and Leaf Extract 

v. 75:25 Ethanol Control at 24 hours. Significance at p ≤ 0.05 when compared to 100 ng/mL 

LPS. Each bar represents the mean of trials in quadruplicate, with the error bars representing the 

±SEM across the four trials (n = 4).    
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II.  Glycerol EP Treatments on NO response 

 

Figure 5. Experiment 4, utilizing GLY:EP extracts yielded consistent results. This 

experiment used 0.75%, 1.5%, and 3% solvent concentrations in treatments. Statistical analysis 

indicated all three EP extracts as statistically different compared to the positive control, and the 

GLY controls of 0.75% and 3% as statistically different when compared to the positive control. 

The data for this experiment suggests a statistically significant dose dependent reduction of 

nitrite in supernatant in stimulated RAW 264.7 macrophages when treated with 50:50 GLY:EP 

extract at 0.75%, 1.5%, and 3% solvent concentrations. The solvent control seems to have an 

independent effect of some kind, but the statistical analysis did not indicate a uniform dose 

dependent decrease in supernatant nitrite. 
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Figure 5. GLY Exp. 1, Pass 9. Comparison of 50:50 Glycerol E. purpurea Stem and Leaf 

Extract v. 50:50 Glycerol Control at 24 hours. Significance at p ≤ 0.05 when compared to 100 

ng/mL LPS. Each bar represents the mean of trials in quadruplicate, with the error bars 

representing the ±SEM across the four trials (n = 4).    
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Figure 6. Experiment 5, utilizing GLY:EP extracts yielded inconsistent results. This 

experiment used 0.375%, 0.5%, and 0.75% solvent concentrations in treatments. In this 

experiment, there was an EP group with no stimulatory agent added in addition to a solvent 

control. Statistical analysis indicates no statistical difference for all treatment groups and the 

solvent control groups when compared to the positive control. Additionally, when compared to 

the negative control, the EP alone (0 ng/mL LPS) was not statistically different. The data for this 

experiment indicated no dose dependent effects on stimulated RAW 264.7 macrophages when 

treated with 0.375%, 0.5%, and 0.75% solvent concentrations.  
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Figure 6. GLY Exp. 2, Pass 11. Comparison of 50:50 Glycerol E. purpurea Stem and Leaf 

Extract v. 50:50 Glycerol Control at 24 hours. Significance at p ≤ 0.05 when compared to 100 

ng/mL LPS. Each bar represents the mean of trials in quadruplicate, with the error bars 

representing the ±SEM across the four trials (n = 4).    
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Figure 7. Experiment 6, utilizing GLY:EP extracts yielded consistent results. This 

experiment used 0.375%, 0.75%, and 1.5% solvent concentrations in treatments. Like with figure 

6, EP with no stimulatory agent served as treatment group. Statistical analysis indicates a 

statistical difference for all treatment groups and all solvent control groups when compared to the 

positive control. There is no statistical difference for the EP alone (0 ng/mL LPS) when 

comparing to the negative control. The data for this experiment suggests a dose dependent 

decrease of nitrites in supernatant when stimulated RAW 264.7 macrophages are treated with 

0.375%, 0.75%, and 1.5% glycerol EP. Additionally, the 0.375%, 0.75%, and 1.5% glycerol 

controls seem to have an independent effect on stimulated RAW 264.7 macrophages that is 

statistically different when compared to the positive control.  
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Figure 7. GLY Exp. 3, Pass 13. Comparison of 50:50 Glycerol E. purpurea Stem and Leaf 

Extract v. 50:50 Glycerol Control at 24 hours. Significance at p ≤ 0.05 when compared to 100 

ng/mL LPS. Each bar represents the mean of trials in quadruplicate, with the error bars 

representing the ±SEM across the four trials (n = 4).  
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Figure 8. The 0 ng/mL (8a) and 100 ng/mL (8b) controls showcase the inactivated and 

activated states of the RAW 264.7 macrophages. The 1.5% glycerol control + 100 ng/mL LPS 

(8c) does not appear different from the positive control, featuring enlargement and granules as 

typical of an activated macrophage. The 1.5% GLY:EP extract (8d), however, appears to have a 

comparatively high proportion of macrophages that are considerably larger with more granules 

visible when compared to the controls.  
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Figure 8. Photographs of RAW 264.7 macrophages with controls and treatment. A: RAW 264.7 

cells with 0 ng/mL LPS. B: RAW 264.7 cells with 100 ng/mL LPS. C: RAW 264.7 cells with 

1.5% glycerol control + 100 ng/mL LPS. D: RAW 264.7 cells with 1.5% GLY:EP extract + 100 

ng/mL LPS. Images captured at 400x magnification using an Olympus B202 inverted 

microscope and OPELCO (optical elements corporation) software.  
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Figure 9. The 0 ng/mL (9a) control showcases the inactivated state of the RAW 264.7 

macrophages. The 0.375% GLY:EP without LPS (9b) does not appear to have significant 

differences in nitrite concentration (figure 6) when compared to the negative control, but it does 

appear visually different when viewed under the microscope at 400x magnification. The negative 

control has no granular macrophages and minimal extension of cell membrane, however the 

0.375% GLY:EP without LPS treatment has a small number of granular macrophages in addition 

to extended macrophages that appear to be interacting with the environment. The 0.5% GLY:EP 

(9c) and 0.75% GLY:EP (9d) without LPS treatments also show a small number of granular and 

extended macrophages.  
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Table A7. Oct. 21, 2022 EtOH Exp. 2 One-Way ANOVA with 100 ng/mL LPS as control.  

 

Table A8. Oct. 21, 2022 EtOH Exp. 2 Dunnett’s 2-Sided T-Test with 100 ng/mL LPS as control. 
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Table A9. Feb. 7, 2023 EtOH Exp. 3 One-Way ANOVA with 0 ng/mL LPS as control. 

 

Table A10. Feb. 7, 2023 EtOH Exp. 3 Dunnett’s 2-Sided T-Test with 0 ng/mL LPS as control. 
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Table A11. Feb. 7, 2023 EtOH Exp. 3 One-Way ANOVA with 100 ng/mL LPS as control. 

 

Table A12. Feb. 7, 2023 EtOH Exp. 3 Dunnett’s 2-Sided T-Test with 100 ng/mL LPS as control. 
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Table A13. Feb. 19, 2023 GLY Exp. 1 One-Way ANOVA with 0 ng/mL LPS as control. 

 

Table A14. Feb. 19, 2023 GLY Exp. 1 Dunnett’s 2-Sided T-Test with 0 ng/mL LPS as control. 
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Table A15. Feb. 19, 2023 GLY Exp. 1 One-Way ANOVA with 100 ng/mL LPS as control 

 

Table A16. Feb. 19, 2023 GLY Exp. 1 Dunnett’s 2-Sided T-Test with 100 ng/mL LPS as 

control. 
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Table A17. Feb. 27, 2023 GLY Exp. 2 One-Way ANOVA with 0 ng/mL LPS as control. 

 

Table A18. Feb. 27, 2023 GLY Exp. 2 Dunnett’s 2-Sided T-Test with 0 ng/mL LPS as control. 
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Table A19. Feb. 27, 2023 GLY Exp. 2 One-Way ANOVA with 100 ng/mL LPS as control. 

 

Table A20. Feb. 27, 2023 GLY Exp. 2 Dunnett’s 2-Sided T-Test with 100 ng/mL LPS as 

control. 
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Table A21. Mar. 3, 2023 GLY Exp. 3 One-Way ANOVA with 0 ng/mL LPS as control. 

 

Table A22. Mar. 3, 2023 GLY Exp. 3 Dunnett’s 2-Sided T-Test with 0 ng/mL LPS as control. 
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Table A23. Mar. 3, 2023 GLY Exp. 3 One-Way ANOVA with 100 ng/mL LPS as control. 

 

Table A24. Mar. 3, 2023 GLY Exp. 3 Dunnett’s 2-Sided T-Test with 100 ng/mL LPS as control. 
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