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section mentioning that in vitro, in silico and in vivo studies that have shown herb-
CYP inhibition, herb-drug interactions and CYP genes that are elevated upon 
exposure to herbs and its active compounds, as examples 
- Lim, S. Y. M., Binti Azidin, A. R., Ung, Y. T., Alshagga, M., Alshawsh, M. A., 

Mohamed, Z., Ong, C. E., & Pan, Y. (2019). Effect of 95% Ethanol Khat Extract and 
Cathinone on in vitro Human Recombinant Cytochrome P450 (CYP) 2C9, 
CYP2D6, and CYP3A4 Activity. European Journal of Drug Metabolism and 
Pharmacokinetics, 44, 423–431. https://doi.org/10.1007/s13318-018-0518-2   

- Lim, S. Y. M., Alshagga, M. A., Alshawsh, M. A., Ong, C. E., & Pan, Y. (2021). In 
Vitro Effects of 95% Khat Ethanol Extract (KEE) on Human Recombinant 
Cytochrome P450 (CYP)1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C19, CYP2E1, 
CYP2J2, and CYP3A5. Drug Metabolism and Personalized Therapy, 2021 Aug 
17;37(1). https://doi.org/10.1515/dmpt-2021-1000196     

- Lim, S. Y. M., Loo, J. S. E., Alshagga, M., Alshawsh, M. A., Ong, C. E., & Pan, Y. 
(2022). In vitro and In Silico Studies of Interactions of Cathinone with Human 
Recombinant Cytochrome P450 CYP(1A2), CYP2A6, CYP2B6, CYP2C8, CYP2C19, 
CYP2E1, CYP2J2, and CYP3A5. Toxicology Reports, 2022(9), 759-768. 
https://doi.org/10.1016/j.toxrep.2022.03.040  
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