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INTRODUCTION:

Antibiotics, including erythromycin, are used everyday in the world to help treat infections and other types of sicknesses. From previous research it has been shown that grapefruit juice can actually increase the oral bioavailability of a certain class of drugs called CYP3A drugs. The interactions between the juice and the drugs are attributed to the inhibition of first-pass metabolism on CYP3A in the small intestine. Erythromycin actually inhibits CYP3A and when combined with certain CYP3A metabolized drugs, the elimination half life and peak plasma concentration (Cmax) was increased. Grapefruit juice also is an inhibitor of CYP3A. The inhibitory activity of erythromycin is of great interest because the CYP enzyme it inhibits is very important in determining bioavailability and interactions between drugs. This paper examined how grapefruit juice and erythromycin interact and how grapefruit juice affects the pharmacokinetics of erythromycin.  

METHODS:

Several different techniques and methods were used to eventually get the data wanted. A new extraction method used to isolate the erythromycin in plasma was developed. This was tested over and over again with control groups, containing a known amount of erythromycin. After extraction, the height ratios of erythromycin to erythromycin oxide were graphed versus concentration of analyte. The resulting calibration graphs for the erythromycin was linear with r=0.999. A recovery experiment was completed with these control groups to see how accurate the extraction method was. Recovery of the erythromycin was between 97.1% and 99.3%, with coefficients of variation all being less than 7.8%. After having this data, they were able to proceed with the experiment about pharmacokinetics. 

Six healthy, male subjects were used to test the affects of grapefruit juice on erythromycin. All subjects were asked to refrain from using any other type of drug or medicine during the duration of the experiment. The subjects were either pretreated with 300 ml of water or 300 ml of grapefruit juice 30 minutes before being given 400 mg of erythromycin, orally. 10 ml blood samples were taken from each subject 0, 0.5, 1, 2, 3, 4, 6, 7 and 12 hours after administration of the erythromycin. The plasma was separated by centrifugation and stored at -30°C until they were analyzed. 

The mean values were graphed versus time for the water group and for the grapefruit group with standard deviation bars. An elimination rate constant (Ke) was determined by a nonlinear least squares regression analysis of the terminal log-linear data from the graph. The Cmax was determined for each subject individually. The differences between the water and grapefruit groups was analyzed using a paired t test design with a 95% confidence interval (P<0.05).
HYPOTHESES:


Null Hypothesis: The peak plasma concentration (Cmax) of erythromycin of the group given water will be equal to the peak plasma concentration of erythromycin of the group given grapefruit juice. Cmax-water = Cmax-juice

Alternative Hypothesis: The peak plasma concentration (Cmax) of erythromycin of the group given water will be less than the peak plasma concentration of erythromycin of the group given grapefruit juice. Cmax-water < Cmax-juice
RESULTS and CONCLUSIONS:


The mean age of the participants was 33.5 +/- 9.7 years and the mean weight of the participants was 62.3 +/- 5.2 kg. The mean Cmax value for the grapefruit group was higher than that of the water group, 2.51 +/- 0.68 versus 1.65 +/- 0.94, respectively. This was significant at the P<0.01 level when compared with water. The same was true with the values for the area under then concentration curve (AUC); the AUC concentration was greater for the grapefruit group than the water group. However, it was found that there is not a statistically significant difference between the mean time of maximum concentration (Tmax) and the mean elimination half life (T1/2) for the two groups. 

From these results, several conclusions were drawn. The results indicate that grapefruit juice inhibits CYP3A and an increase in the Cmax values and AUC values for the grapefruit group demonstrated this. Because of this we know that there was a decrease in the first-pass metabolism in the small intestine of erythromycin. By knowing how the CYP3A protein works and combining that with these results, they were also able to establish how erythromycin is metabolized within the gastrointestinal tract and more specifically the small intestine. It was also shown, in conjunction with another paper, that it is also metabolized in the liver. The researchers also noted that, because of being metabolized in the liver, the erythromycin has low bioavailability. Although this study may initially seem quite odd, the results of it led to a greater understanding of metabolism of erythromycin and how it interacts with other things within the body.  
CRITIQUE: 

The first thing that I noticed about the way in which the experiment was conducted was that the sample size was very, very small. They only used 6 people. I don’t feel that this could make any experiment viable. Also, they used a self-selection method to get a sample of people to participate in their experiment so it wasn’t a simple random sample either. This could have skewed the data although this is hard to say seeing as the items measured happen within the intestines. 
I also felt that they should have repeated their experiment several times to make sure that their results were not abnormal. Repeating the experiment would allow for a mean value to be found for each individual, not just for the mean of the individuals as a group. This would make the experiment results more credible and reliable.

There were good parts to the experiment though, too. They were very careful to use control groups and to calibrate the instruments and techniques used. Without doing this they would have had nothing to compare their data against. In this experiment, the people who consumed water were the control group and this allowed them to show a difference between the groups. Using control samples of erythromycin to calibrate the technique they had developed was also good of them. This allowed them to know how accurate the technique was so they would know how accurate their experiment would be. The variation of this for each control test was less than 7.8% variation. 

As far as the data analysis goes, I believe the correct tests were used to determine the differences between the two groups. The groups are dependent because they tested water and grapefruit juice in the 6 same patients. With this a difference is found and a paired t-test is used. This is exactly what they did. They did a paired t-test with a P<0.05, or 95%, confidence level. At the end of the results the researchers also mention that the differences in Tmax and T1/2 were not significant. This is good to know and a good way to end their results section but they do not support these claims by any data. To certify their claims as correct, this would be helpful to know.

The researchers also did a nonlinear regression on the graph of plasma concentration versus time to determine the elimination rate. This was smart to do because the data was not linear and by taking the natural log of it, a linear model can be found which also indicates the rate. From this they were also able to calculate T1/2 because T1/2=0.693/Ke according to previous biochemistry research. They, however, did not report an r-squared value for accuracy of the new line. This leaves the reader wondering how accurate the model was to the actual data. 

From a point of view of pure interest, I think it would be appealing to see how other fruit juices affect the metabolism of erythromycin. If one type of juice has these effects, why couldn’t others? Conversely, I also think future research with grapefruit juice and other antibiotics could provide new, interesting information as well.  
I feel that the researchers did a complete job of explaining their experiment and collecting data that would accurately answer their questions. They set out to see how grapefruit juice affected the metabolism of erythromycin and definitely determined this at a significant level. The credibility of the experiment could be improved by repeating the experiment many more times but overall I think it worked out well. Even though the paper was quite dense, and poorly written, in my opinion, it was a very interesting experiment and I learned a lot from what they had to say. 

