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Introduction 

The increasing popularity of herbal and dietary supplements has raised significant 
concerns within the medical and pharmaceutical communities regarding their interactions 
with prescription medications. This is important as the use of CAM increases as part of a 
person's primary treatment alongside traditional medicine to receive proper care. Many 
interactions between supplements and other medications are possible and can have 
detrimental consequences, including either decreased effectiveness of the medication or 
increased toxicity. This detailed review evaluates how and in what ways herbal and dietary 
supplements can affect the pharmacokinetic factors of drugs including absorption and 
metabolism, and the resulting therapeutic efficacy. The relevance of this topic cannot be 
overemphasized, given that recent research shows that patients' non-disclosure of supplement 
use by physicians stands at about 70%, thus contributing to knowledge deficits in clinical 
practice. They include multiple physiological interfaces and can have a great influence on 
patient safety and treatment outcomes. Originally from the impact of supplements on the 
metabolism of drugs through the cytochrome P450 enzymes up to changes in the 
pharmacokinetics of drugs, supplement-drug interactions are manifold and intricate. The 
processes through which patients interact with the technologies that affect them are also 
looked at closely in this paper, with implications for practice and clear directions for future 
study while stressing the need to vigilantly monitor the introduced technologies to avoid 
adverse effects as well as educate patients for their part. 

 

Cytochrome P450 Enzyme System Interactions 

Cytochrome P450 (CYP450) is one of the biggest categories in which herbal supplements 

can interact with prescription drugs. This family of enzymes, mainly placed in the liver, accounts 

for the metabolism of up to 75% of all employed prescription drugs. When those herbal 

supplements act on these enzymes, they can greatly affect the pattern of drug metabolism and 

consequently, the drug concentration on the bloodstream, either increased or decreased. The best 

known example is St. John’s Wort this activates the CYP3A4, which can reduce the efficacy of a 

wide range of drugs such as antidepressants, contraceptives, and immunosuppressive agents used 

in organ transplantation.  

These dynamics are not just straightforward induction or inhibition patterns between the 

dorsolateral prefrontal cortex and other regions (Khattar et al., 2022). Most of the supplements 

may impact several enzymes belonging to the CYP450 family at once and produce many 

different interacting patterns which are not always easy to foresee and to control. For example, 

garlic supplements have been established to decrease the activity of CYP2E1 while increasing 
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the activity of CYP3A4 and this influences the metabolism of many drugs. This is because there 

are individual differences in terms of strength and variation of CYP450 enzymes 

recommendations can thus not be standard. These enzymatic interactions have to be taken into 

account each time a patient has to be assessed about his medication plan especially if the patient 

is taking several supplements in parallel with his prescription drugs. 

 

Absorption and Bioavailability Modifications 

The gastrointestinal tract serves as the primary site for drug absorption, making it 

particularly vulnerable to interference from herbal and dietary supplements. These interactions 

can occur through several processes, which fundamentally change the method used to deliver 

drugs into the bloodstream. For instance, fiber supplements and some herbals can physically or 

chemically interact with medications to form a gel with the medication to hinder absorption. This 

is well illustrated with tetracycline antibiotics because they chemically interact with products 

containing calcium by forming insoluble products that have poor bioavailability coupled with 

low efficacy in treatment. The impact of supplements on gastrointestinal physiology extends 

beyond simple physical interactions (Djaoudene et al., 2023).   

The majority of these herbs can change the rate at which foods move through the 

digestive tract, its acidity, and the balance of bacteria in the digestive tract which directly affect 

the absorption of drugs in the system. For example, because peppermint supplements can relax 

the lower esophageal sphincter and enhance the gastric emptying rate, the absorption timetable 

and rhythm of numerous medications may be influenced. Furthermore, supplements which 

change the composition of the gut flora are capable of affecting the rate whereby the drug is 

metabolized before the bioavailability is achieved hence its functionality. These interactions 

demonstrate the need to space the intake of supplements and medications as well as to have 

proper timing for the intake of the mistress. 

Blood Coagulation Effects 

The impact of herbal supplements on blood coagulation represents a particularly critical 

area of concern, especially for patients taking anticoagulant medications. It was also discovered 

that many of the over-the-counter supplements possess compounds that can either promote or 

interfere with clotting factors: a factor that may make the interaction with prescription 

anticoagulants very risky. Ginkgo biloba for instance contains active agents which prevent blood 

clotting hence increasing the danger of bleeding in users of warfarin or other blood-thinning 

drugs (Hassen et al., 2022). This interaction becomes even worse bearing in mind that many 

patients may not perceive herbal supplements as ‘medications’ in the first place and therefore 

may not disclose their use to their doctors.  

The complexity of these interactions is further amplified by the fact that many 

supplements can affect multiple aspects of the coagulation cascade. Peculiarly, fish oil 

supplements, which are useful for the improvement of endothelial function and cardio-

protection, accelerate bleeding time and affect on clotting factors. When taken together with 

prescription anticoagulants this can lead to an additive effect which enhances the risk of 

hemorrhage. These supplements have their benefits when used in healthcare but their utility 

comes with certain drawbacks concerning coagulation disorders as well as surgical patients. For 

patients who take both supplements and anticoagulant medications, routine evaluation of 

coagulation indices is becoming critical, as it opens the front line for safe and effective therapy. 

Cardiovascular System Impacts 
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The cardiovascular system is particularly susceptible to interactions between herbal 

supplements and prescription medications, with potential effects ranging from minor 

disturbances to serious complications.  A very significant number of supplements can have a 

direct impact on heart rate, pressure, and contractility of the cardiac muscle, and this results in 

interference with cardiovascular drugs (Okaiyeto & Oguntibeju, 2021).  Grapefruit juice, 

although not an herbal supplement per se, is a nice example of how natural products can act as 

pharmacokinetic modifiers and significantly alter drug disponibility. This interaction happens 

through the reduction of intestinal CYP3A4 and makes the concentrations of many 

cardiovascular drugs, including calcium channel blockers and statins, dangerous to humans. 

 In addition to the immediate cardiovascular effects, a number of herbal compounds are 

capable of causing changes to the cardiovascular system by altering the patient's fluid and 

electrolyte balance (Bommakanti et al., 2023).  For instance, licorice root supplements can 

increase sodium levels and decrease potassium levels, which can reverse the effects of both anti-

hypertensive medicines and diuretics. Similarly, hawthorn a supplement believed to support 

heart health can increase the risks and effects of digoxin and other cardiac glycosides causing 

dangerous arrhythmias. It is about these interactions that professionals providing patients with 

cardiovascular disease care get obliged to learn as the patients take multiple pills and 

supplements. 

Blood Glucose Level Effects 

The interaction between herbal supplements and diabetes medications represents a 

complex challenge in modern healthcare management. Most of the natural supplements marketed 

for the management of diabetes have been found to exert large effects on glucose homeostasis 

either cementing or opposing the actions of the antidiabetic drugs. For instance, bitter melon and 

Fenugreek which are popular DM supplements have the ability to increase insulin action and 

reduces blood glucose levels. This might sound logical and healthful if taken along with 

prescription hypoglycemic agents, but these supplements may actually cause dangerous dips in 

blood sugar, calling for frequent monitoring and modification of medication dosage.  

These interactions are not only unpredictable, which creates further management 

concerns for diabetes. Certain supplements may contain the above compounds which can make 

or break glycemic control for the patient and healthcare practitioners (DiPietro & Mondie, 2021).  

In addition, the quality and concentration of active compounds such as those having an inhibitory 

impact on glucose-hydrolyzing enzymes are greatly different in supplements and in 

manufacturers, which makes glucose management even more challenging. This variability 

requires constant checks of blood sugar levels and the modification of the dosage of the drugs 

being taken by the patients who decide to add supplements to their diabetes management 

program. 

Hepatic and Renal Function Implications 

The liver and kidneys are largely involved in drug metabolism and or excretion hence 

considered the major organs which are more susceptible to supplement drug interactions. These 

herbs can affect the function of these organs in different ways and, therefore, how the drugs are 

metabolized and excreted from the body. Certain supplements can act on certain liver enzymes to 

increase or decrease the formation and elimination of drugs (Chen et al., 2022).  This becomes 

more of a worry with drugs that are associated with small therapeutic ratios because small 

fluctuations in the metabolism of these drugs can either cause toxicity or therapeutic failure. 

Also, some supplements in their turn may develop hepatotoxicity, and adding them to the 

medicines that undergo metabolism in the liver may lead to more worsening of the liver. Again, 
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the effect on renal function poses similar issues and is topped by concern for patients with 

underlying chronic kidney disease.  

There is evidence to show that many supplements impact the kidney’s ability to filter and 

secrete substances, meaning the way in which the body clears drugs can change (Başaran et al., 

2022).  For instance, there are drugs that interact with other herbal products and share the same 

renal elimination routes which results in variations in concentration levels. This becomes 

especially so for drugs with high renal clearances like most antibiotics and diuretic agents. These 

interactions were though important for the healthcare providers to consider when working on 

patients with liver or kidney disorders because such patients are vulnerable to unfavorable effects 

from these supplements and the drugs taken with them. 

Drug Transport Protein Interactions 

Supplement-drug interactions based on the roles of drug transport proteins remain a 

crucial and unnoticed area of multilayered pharmaceutical care. These proteins are especially 

active in P-glycoprotein (P-gp) and are involved in drug uptake, distribution, and removal from 

all organs. The above transport systems can be impacted by these herbs in different ways, by 

either increasing or decreasing their activity hence changing the drug concentration and 

distribution. For instance, some everyday herbs such as St. John's Wort can increase P-gp 

making it difficult for some medications that depend on these transport systems to be absorbed 

into the body's system, this makes them less effective.  

These transport protein interactions are not restricted to alterations in drug concentrations 

and the effects thereof (Wang et al., 2021).  These interactions are able to inform and influence 

how a drug is able to diffuse across specific tissues and barriers, including the blood-brain 

barrier, and in so doing alter its pharmacological effect in specific target organs. Also, on drug 

transport, OAs can alter or affect the drug transport differentially depending on genetic 

differences in transport proteins and their function. These variations create another challenge in 

determining the risk of supplement-drug interactions because of the differences in herbal 

formulations, further compounded by exhibiting a high variation in the healing indices for drugs 

with small therapeutic index values or those drugs that need specific concentrations of the active 

drugs in tissues for efficacy. 

Conclusion 

The intricate relationships between herbal supplements and prescription medications 

present significant challenges for healthcare providers and patients alike. These interactions 

present a wide spectrum from changes in enzymatic activity to changes in drug transport and 

absorption; therefore, they need close consideration and monitoring to enhance the intended drug 

effects. The result indicated in the current paper supports a strong role of comprehensive 

medicine reviews, with the understanding that supplementation should include both prescription 

and non-prescription medications as well as more effective patient-physician discussions about 

supplementation.  

The potential of supplement drug interaction management can be found in the means to 

advance understanding and surveillance, as well as patient awareness about the dangers of taking 

supplements with prescribed drugs. Healthcare must ensure it follows these exchanges while 

explaining the supplement use to the patients. Of such, it is only possible to achieve the best 

therapeutic results when exploring the interaction between supplements and other medicines 

adopted in the treatment process as well as the risks involved. Future advancements in this field 

mean a better understanding of these interactions and, in turn, improved strategies of patient care 

in the context of escalating the use of supplements in addition to pharmaceutical therapies. 
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