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Dear Editor, 

Orally administered drugs need to go through the 

lining of the gastrointestinal tract before being 

transported into the blood circulation. To aid in the 

oral absorption of drugs, the body employs groups of 

transporter proteins, and individual drugs can act 

either as inhibitors or inducers of such transporters. As 

a result, taking two oral medications that serve as 

substrates for the same transporter simultaneously 

could affect how well they absorb. As a result, 

figuring out which transporter a particular drug uses 

could help to highlight potential interactions and result 

in better patient care. A lot has changed in over 40 

years since our publications outlining the detection of 

possible in vivo drug-drug interactions [1,2,3]. 

Machine learning and artificial intelligence are 

gradually becoming part of many systems designed to 

enhance and interpret pharmaceutical development 

and drug interaction data [4,5]. A recent article 

detailed an approach that employs machine learning 

algorithms in combination with tissue models to 

identify the transporter proteins used by different 

drugs [6]. Out of the many drug transporters identified 

so far, three of the most commonly used were chosen 

for the study. These were the ATP-binding cassette 

transporter proteins BCRP, MRP2 and PgP. The tissue 

model used was pig intestinal tissue grown in the 

laboratory. Small interfering RNAs (siRNAs) were 

used to knock down the expression of unwanted 

transporters. This enabled the investigation of the 

influence of individual transporters on different drugs. 

Using this experimental setup, the tissue was exposed 

to different drug formulations to measure how well 

they were absorbed. The researchers tested 23 

commonly used drugs and were able to identify the 

transporter for each of them. The team then trained a 

machine learning algorithm based on collected data to 

make predictions about which drugs would interact 

with which transporters based on similarities in the 

chemical structures of drugs. The approach was 

applied to 28 currently used drugs and 1595 

experimental molecules and yielded 1,810,270 

predictions of potential drug interactions. Some of 

these interactions are unknown, and others are thought 

to be driven by alternative mechanisms. To make sure 

the predictions were right, the researchers looked at 

how doxycycline interacted with four possible drugs: 

warfarin, digoxin, levetiracetam, and tacrolimus. They 

then compared the predictions to the medical records 

of 50 people who took one of the four drugs along with 

the antibiotic. In all cases, the system predictions were 

based on the patients' medical records when it came to 

what would happen when doxycycline was given with 

the chosen candidate drug. Machine learning and 

tissue model systems could help accelerate the 

identification of potential interactions between 

existing drugs. Also, it could assist developers of 

formulations of new drug molecules in improving 

their absorbability and preventing possible 

interactions between active ingredients. 
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