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ABSTRACT  

           This research paper presents herb-drug 

interaction digital platform for cancer healthcare. The 

objective is to serve as a knowledge hub, database, 

healthcare assistance tool, and a vital and beneficial 

community for knowledge exchange among 

healthcare professionals, patients, and the general 

public. In this research, the database on herb-drug 

interaction comprises drug name, pharmacological 

group, herb name, active ingredient/pharmacological 

properties, effects, mechanism of interaction, severity, 

documentation, management, patient-friendly 

explanation, warning categories, and references. This 

platform will help address the issue of using herbal 

remedies in conjunction with current pharmaceutical 

treatments, which can potentially pose risks to users, 

especially when interactions between drugs and herbs 

may occur gradually and go unnoticed until patients 

experience harm or severe adverse effects on their 

health. From the digital platform testing conducted in 

this research using automated testing with Selenium 

IDE and various test cases, it was found that the 

system operates correctly in accordance with the 

designed functions in all aspects. 
 

Keyword: Healthcare Platform, Herb-Drug 

Interaction, Cancer, Healthcare Application 

 

1. INTRODUCTION 
  

          Thailand is a country with a long history of 

using herbal medicine for the treatment of diseases and 

illnesses. At present, it is common to find the use of 

herbal remedies and dietary supplements that include 

various types of herbs alongside conventional 

medication for disease treatment. 
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        The concurrent use of herbal remedies and 

conventional medication as mentioned can potentially 

lead to herb-drug interactions, which may result in 

suboptimal outcomes in the treatment with the 

conventional medication. The interactions between 

drugs and herbs can be divided into two categories: 1) 

Pharmacokinetic interactions: These involve how 

herbs can affect the absorption, distribution, 

metabolism, and elimination of drugs. 2) 

Pharmacodynamic interactions: These interactions 

relate to how herbs can alter the effects, potency, or 

activity of drugs. They may either reduce a drug's 

effectiveness to the point where it cannot effectively 

treat a disease or enhance a drug's effects to the extent 

that it causes toxicity. From reports in various 

countries, it has been found that several herbs have 

clear interactions with conventional drugs. For 

example: 1) Ginseng (Panax ginseng C.A. Meyer) can 

increase the side effects of imatinib, a tyrosine protein 

kinase inhibitor used in cancer treatment. This can lead 

to greater liver toxicity in cancer patients receiving 

imatinib. 2) Ginkgo (Ginkgo biloba Linn.) can 

increase the risk of bleeding in patients taking aspirin 

or warfarin, as it contains ginkgo B, which inhibits 

platelet aggregation. This can result in easier bruising 

and slower blood clotting. 3) Licorice (Glycyrrhiza 

glabra Linn.) can exacerbate the side effects of 

prednisolone, an anti-inflammatory medication. When 

taken together, it can lead to severe side effects such 

as gastric ulcers or osteoporosis. These interactions 

highlight the importance of being cautious when 

combining herbal remedies with conventional 

medications and consulting with healthcare 

professionals to avoid potential risks. 

        From the compilation of data from the 

Department of Thai Traditional and Alternative 

Medicine, Ministry of Public Health, it is found that 

Thailand has a total of 31 databases related to Thai 

herbal remedies. These databases include: MedThai, 

Thaicrudedrug.com, Phargarden.com, MED HERB 

GURU, PHTIC-PERDO KuiHerb Hortdoa: 
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Knowledge Plant Diversity HDC TTM Service, and so 

on. The analysis of all the databases revealed that the 

data and data storage systems of each database differ 

from one another. As a result, if medical professionals 

or healthcare personnel need to search for information 

on a particular type of herb, they may have to use at 

least 2-3 different databases to obtain comprehensive 

information about that specific herb. This can lead to 

complexity and delays in accessing the required 

information, making the process cumbersome. 

Furthermore, upon surveying the digital healthcare 

landscape in Thailand, it was identified that the 

country lacks sources of knowledge, databases, health 

management tools, knowledge exchange systems, and 

online health communities specifically focused on the 

interaction between herbal remedies and 

pharmaceuticals for cancer patients. This gap in 

resources affects the healthcare management for 

cancer patients. Therefore, this research proposes the 

design and development of a herb-drug interaction 

digital platform for cancer healthcare. This platform 

aims to serve as a convenient tool for accessing 

knowledge, intended for medical professionals and 

caregivers responsible for cancer patients, as well as 

the cancer patients themselves. Moreover, it serves as 

a tool to facilitate accessibility to comprehensive and 

accurate knowledge about the proper healthcare 

management through the interaction between herbal 

remedies and pharmaceuticals. This platform aims to 

contribute to the well-being of both healthcare 

professionals and the general public, enabling them to 

maintain good health and self-care systematically, 

universally, and at all times. 

 

 

2. ANTICANCER DRUG-HERB INTERACTION 

 

           Cancer is a group of diseases involving 

abnormal cell growth that grows uncontrollably and 

spreads to other parts of the body. It can transform 

nearby healthy cells into cancer cells. The 

proliferation of abnormal cells causes the body's 

organs to not function normally, which could lead to 

death. Cancer is a leading cause of death worldwide, 

and it will continue to increase. According to Thai 

public health statistics for 2016–2017, cancer is one of 

the most common causes of death and has the highest 

mortality rate (per 100,000 people) in Thailand. The 

National Cancer Institute in 2021 indicated that liver 

cancer, cholangiocarcinoma, colon cancer, and lung 

cancer are more likely to develop in men. Breast, 

cervical, and colon cancers are the most prevalent 

cancers in women. 

     There are various cancer treatments available 

presently, such as surgeries, radiotherapy, and 

chemotherapy and immunotherapy drug, etc. which is 

the most common method used to treat cancer. In 

addition, there are also herbs used to treat cancer 

because some in vitro studies suggest that they can 

prevent cell growth and multiplication, though there is 

no clear evidence for this as well. However, herbs can 

reduce the side effects of chemotherapy [1], such as 

ginger, which can reduce nausea and vomiting. In 

addition, herbs are supplemented for cancer patients. 

But even so, improper herb use can result in 

interactions between cancer drugs and herbs. 

Interactions can be of two types: [2] 

1) Pharmacodynamic interactions 

When a drug binds to a receptor, the 

pharmacodynamic profile (potency and efficacy) of 

the drug is changed, and the pharmacological effects 

are also altered. 

2) Pharmacokinetic interactions 

Pharmacokinetic interactions are "what the body does 

to the drug." These interactions occur when one drug 

(the perpetrator) alters the concentration of another 

drug (the object), with clinical consequences. It can 

change the concentration of drugs. There are four 

processes in pharmacokinetics: 

a.  Absorption - This is the phase in which the 

drug enters the bloodstream, commonly through the 

mucous surface. Changes in the physiology or 

biochemistry of the mucous surface can affect the rate 

of adsorption and bioavailability, and the speed at 

which this happens depends on the method of 

administration. 

b.  Distribution - The drug is distributed 

throughout the body after it has entered the 

bloodstream, moving from the blood into various 

tissues and organs until it eventually reaches the target 

site. 

c.  Metabolism - This phase encapsulates how 

the drug leaves the bloodstream by metabolism, where 

the molecular structure of the drug is broken down by 

mechanisms in the body that use enzymes to increase 

drug solubility and excretion, where the drug is filtered 

out. The main organ for metabolism is the liver. The 

metabolism process has two phases, followed by 

enzyme groups: 

       c1) Phase I reactions: This phase consists of 

oxidation, reduction, hydrolysis, and hydroxylation. 

Cytochrome P450 (CYP) is used in these processes 

[3]. In humans, there are 18 families and 44 

subfamilies of CYPs. CYP1, CYP2, and CYP3 (such 

as CYP1A2, CYP2C9, CYP2D6, and CYP3A4) have 

the function of metabolizing xenobiotics. 

       c2) Phase II reactions: This process increases 

solubility by conjugation with substances such as 

glutathione and glucuronide. 
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 Elimination - The main process of eliminating 

metabolized drug compounds from the body occurs in 

urine and feces. Other excretion methods include the 

lungs or sweating through the skin. Molecular size and 

charge influence the excretion pathway.  

         Cancer medication is one of the most important 

cancer treatments currently available. There are three 

different types of cancer drugs [4] . The first class of 

cancer medications to be developed was 

chemotherapy. This drug contains chemicals that are 

toxic to all cells, including normal and cancer cells. 

They have been used for a long time and have well-

defined side effects. Even though they are safer and 

can be used to treat a variety of cancers, they have a 

lot of side effects. Examples of medicines used in 

chemotherapy are doxorubicin and etoposide. Second, 

hormonal treatment is the targeted therapy that has the 

fewest side effects. Some hormone-related cancers, 

such as hormone receptor-positive breast cancer, can 

be treated with hormonal treatment. Tamoxifen is an 

example of a drug used in hormonal treatment. Third, 

targeted therapy It’s specific to the mechanisms of 

each cancer pathology, which can increase 

effectiveness and reduce side effects. Targeted therapy 

can only affect cancer cells; it has no effect on normal 

cells. Examples of medicines used in targeted therapy 

are imatinib and nilotinib. 

        This article summarizes the enzymes and 

metabolites that occur in each metabolism process of 

each cancer drug and offers recommendations on how 

to use herbs safely in cancer patients because there are 

numerous cancer drugs available today, each with a 

variety of mechanisms of action and excretion 

methods.   

        Interactions are pharmacological actions that 

occur between two substances that can change the 

concentration of the drug in the body, involve 

inhibition, synergy, increasing or decreasing side 

effects, toxicity, or have a new activity [5]. There are 

reports of drug-herb interactions, which indicate that 

the most common mechanisms of interaction are 

inhibition and induction of cytochrome P450 [6]. As 

well as 92.8% of Thailand, approximately 1-2 

different types of herbs or herbal supplements are used 

by one person [7]. There is a prevalence report of 

about 78% of cancer patients receiving chemotherapy, 

and there is a risk of occurring drug-herb interactions 

of 27% [8]. There are various herbs that contain 

phytochemicals that can inhibit or induce metabolic 

enzymes, especially CYPs, as was previously 

mentioned. In addition, CYP substrates are used in the 

metabolism of many cancer drugs. Consequently, 

there is a risk associated with combining cancer drugs 

and herbs. 

 

Herbs have been reported to inhibit CYP3A4 

(CYP3A4 inhibitors). Table 1 shows which herbs can 

inhibit CYP3A4. Mechanisms of herb-cancer drug 

interaction that can either increase or decrease cancer 

drug activity are shown in Table 3. Therefore, it is 

important to consider and avoid using combinations 

between herbs and cancer drugs that use CYP3A4 in 

the metabolism process. If it is necessary to use a 

combination, closely monitor any side effects. 

Herbs have been reported to induce CYP3A4 

(CYP3A4 inducers). Table 1 shows which herbs can 

induce CYP3A4, such as Dong Quai (Angelica 

sinensis). There is a report that ethanal extract from 

Dong Quai can induce CYP3A4 in HepG2 cells, which 

can increase the concentration of rifampin that is 

metabolized via CYP3A4 and raise the concentration 

up to 118 ± 2.26% [9]. As a result, it is important to 

consider and avoid using combinations between Dong 

Quai and cancer drugs that use CYP3A4 in the 

metabolism. If it is necessary to use a combination, 

closely monitor any side effects. 

Herbs have been reported to inhibit CYP2C8 

(CYP2C8 inhibitors). Table 1 shows which herbs can 

inhibit CYP2C8. Mechanisms of herb-cancer drug 

interaction that can increase the concentration of 

cancer drugs in the bloodstream by decreasing their 

metabolism are shown in Table 3. Therefore, it is 

important to consider and avoid using combinations 

between herbs and cancer drugs that use CYP2C8 in 

the metabolism process. If it is necessary to use a 

combination, closely monitor any side effects. 

Herbs have been reported to inhibit CYP2D6 

(CYP2D6 inhibitors). Table 1 shows which herbs can 

inhibit CYP2D6. Mechanisms of herb-cancer drug 

interaction that can either increase or decrease the 

effectiveness of cancer drugs are shown in Table 3. As 

a result, it is important to consider and avoid using 

combinations between herbs and cancer drugs that use 

CYP2D6 in the metabolism process. If it is necessary 

to use a combination, closely monitor any side effects. 

Herbs have been reported to inhibit UGT1A1 

(UGT1A1 inhibition). Fa Thalai is an herb that can 

inhibit UGT1A1, as shown in Table 1. In vitro studies 

show their IC50 is 5.00 µg/mL [18]. This herb can 

interact with cancer drugs that use UGT1A1 in the 

process of metabolism, especially etoposide, which 

uses UGT1A1 in glucuronidation [17]. The use of Fa 

Thalai in combination with etoposide contributes to a 
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high risk of interaction because the herb decreases the 

metabolism of etoposide and increases its 

concentration in the bloodstream.  As a result, it is 

important to consider and avoid using combinations 

between Fa Thalai and cancer drugs that use UGT1A1 

in metabolism. If it is necessary to use a combination, 

closely monitor any side effects. 

Herbs have been reported to inhibit UGT2B7 

(UGT2B7 inhibition). Fa Thalai is an herb that can 

inhibit UGT2B7, as shown in Table 1. In vitro studies 

show their IC50 is 2.82 µg/mL [18]. This herb can 

interact with cancer drugs that use UGT2B7 in the 

metabolism, especially tamoxifen, which uses 

UGT2B7 in the glucuronidation process [19] As a 

result, there is a high risk of interaction when using Fa 

Thalai with tamoxifen because the herb decreases its 

metabolism and increases drug plasma concentration. 

It is important to consider and avoid using 

combinations between Fa Thalai and tamoxifen. If it is 

necessary to use a combination, closely monitor any 

side effects. 

 

Kwao Krua (Pueraria mirifica) 

Kwao Krua contains substances that have estrogenic 

activity, such as deoxymiroestrol and miroestro. 

According to a report, this herb can inhibit the activity 

of  tamoxifen citrate by competitively binding 

estrogen receptors and can decrease the effectiveness 

of contraceptives and estrogen therapy [20,21]. As a 

result, to decrease drug plasma concentration, avoid 

using Kwao Krua in patients receiving tamoxifen. 

 

Garlic (Allium sativum) 

Garlic can inhibit the activity of transferase and CYPs, 

especially docetaxel, which uses CYPs in metabolism. 

In studies showing interactions between garlic and 

docetaxel, garlic can decrease the elimination of 

docetaxel, but there is no significant difference in 

pharmacological interactions [22,23]. Garlic should 

therefore be avoided by patients receiving docetaxel.  

 

Silymarin  ( Silybum marianum) 

According to studies, silymarin is a component of 

flavonoids that can inhibit P-gp-mediated efflux in 

Caco-2 cells. Although vinblastine uses P-gp in the 

elimination process, silymarin also increases 

vinblastine levels in cells [26]. As a result, silymarin 

shouldn't be given to patients taking vinblastine. 

          In Thailand, there are a lot of cancer patients. 

According to reports, most cancer patients use herbs 

as supplements with their standard treatment. There is 

currently no clear evidence that herbs can treat or be 

beneficial in the treatment of cancer. However, the risk 

of side effects from drug-herb interactions is increased 

when using a combination of herbs and cancer drugs. 

Although studies on these interactions have only been 

conducted in vitro, it is clear from pharmacological 

mechanisms that herbs can increase the likelihood of 

interactions between cancer drugs and herbs. 

Therefore, before using the herb while receiving the 

cancer drug, it is recommended to consult a doctor. 

3. DIGITAL PLATFORM DESIGN FOR HERB-

DRUG INTERACTION 

 

            The architecture of herb-drug interaction 

digital platform for cancer healthcare consists of web 

application, database system, and knowledge 

management system for herb-drug interaction as 

shown in Figure 1 

 

         We can categorize platform users based on their 

status and usage rights as follows: 1) General users 

have the privilege to view posts, ask questions, like 

posts, and search for information on herb-drug 

interaction. 2) Member group has the privilege to post 

articles, access posts, reply to posts, like posts, search 

for information on herb-drug interaction, participate in 

forum discussions, and create case reports. 3) Staff 

members have the privilege to post articles, access 

posts, reply to posts, like posts, search for information 

on herb-drug interaction, participate in forum 

discussions, and create case reports, add herb-drug 

interactions, create forums. 4) Administrators have the 

privilege to manage article posts, handle herb-drug 

interactions database, manage user accounts, oversee 

focus group data, manage drug information, manage 

herb information, administer forums, and oversee case 

reports. 

 

Addition of Herb-Drug Interactions 

           You can create Herb-Drug Interaction data by 

following these steps: Go to the "Interaction" menu 

Then, click on "Add New.“ and the system will display 

a form for drug management, as shown in Figure 2. 

           The details for herb management , as shown in 

Figure 3, include the following fields: effects, 

mechanism of Interaction, severity, onset 

(rapid/delayed), documentation, management, 

category, public description, warning categories, and 

references. 

            Once the staff members have entered herb-

drug interaction data into the system's database, we 

can choose to match drugs with herbs to access herb-

drug interaction information as shown in Figure 4.
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Table 1 Herb that influences each enzyme in metabolism. 

 

Pharmacological effects Herbs 

CYP3A4 inhibitor 

Sweet fennel (Foeniculum vulgare) ,Jiaogulan  ( Gynostemma pentaphyllum), Black 

Galanga (Kaempferia parviflora), Bael fruit (Aegle marmelos), Garlic (Allium 

sativum), Dill (Anethum graveolens), Betel nut  ( Areca catechu), Caraway (Carum 
carvi), Tree basil (Ocimum gratissimum L.), Tumeric (Curcuma longa), Lotus 

(Nelumbo nucifera), Black cumin (Nigella sativa), Cat's whisker (Orthosiphon 

aristatus), Anise (Pimpinella anisum), Black pepper (Piper nigrum), Ringworm bush 
(Senna alata), Ajowan (Trachyspermum ammi), Phlai  ( Zingiber cassumunar) 

CYP3A4 inducer Dong Quai  ( Angelica sinensis) 

CYP2C8 inhibitor  Jiaogulan 

CYP2D6 inhibitor 
Sweet fennel ,Jiaogulan, Black Galanga, Garlic, Mo-noi (Vernonia cinerea), Lotus, 
Cat's whisker, Ringworm bush, Laurel clock vine (Thunbergia laurifolia) 

UGT1A1 inhibition Fa thalai (Andrographis paniculata) 

UGT2B7 inhibition Fa Thalai 

Phytoestrogen Kwao Krua (Pueraria mirifica) 

Flavonoids (silybin, isosilybin, silychristin, silydianin) Silymarin (Silybum marianum) 

 

Table 2 Metabolite in each cancer drug. 

 

Substrate Cancer drugs 
Metabolites 

Activated Inactivated 

CYP3A4 (major) [7]    

Dasatinib   -   

1) Hydroxylation at the para-position of the 
chloromethylphenyl ring (major metabolite)   

2) Hydroxylation of the C5-methyl of the 

chloromethylphenyl ring   
3) N-dealkylation of the hydroxyethyl moiety   

Docetaxel   -   Hydroxy docetaxel   

Doxorubicin   -   Doxorubicinol deoxyaglycone   

Etoposide   Etoposide catechol   -   

Imatinib   -   N-demethylated piperazine derivative (less active)   

Nilotinib   -   
Oxidation and hydroxylation metabolites (less 

active)   

Paclitaxel   -   
1) 3’-p-hydroxypaclitaxel   
2) 6a,3’-p-dihydroxypaclitaxel   

CYP3A4 (major) [7]  

Vinblastine  
Desacetyl vinblastine    

 (more active)  
-  

Vincristine  -  
Dihydrohydroxycatharanthine  

vincristine derivative  

Ifosfamide  4-hydroxy derivatives  -  

Tamoxifen  
1) Endoxifen  
2) 4-hydroxytamoxifen  

-  

CYP2D6 (major)   
Doxorubicin  -   Doxorubicin semiquinone [8]   

Tamoxifen   4-hydroxytamoxifen [9]   -   

CYP2D6 (minor)   Vinblastine   
Desacetyl vinblastine    

 (more active)   
-   

CYP2C8 (major)   Paclitaxel   -   6-hydroxypaclitaxel [10]   

P-glycoprotein/ABCB1 (minor)   Vinblastine   -   -   

UGT1A1    Etoposide   -   Etoposide glucuronide [11]   

UGT2B7    Tamoxifen      4-hydroxytamoxifen-O-glucuronide [12] 

 

 

 

 



W. Kanjanakawinkul et al.                   13 

 

 

 

Table 3 Herb-cancer drug interactions. 

 

Herb Drug group Interaction effects Mechanism of interaction Management Description 

C
Y

P
3

A
4

 i
n

h
ib

it
o

r Substrate of 

CYP3A4 

(Activated) 

Increase drug 

concentration 

The inhibition of CYP3A4 can 

lead to decreased metabolism 

and increased plasma drug 

concentration.  
Avoid using 

combinations. If 

it is necessary, 

closely monitor 

any side effects. 

Herbs can increase plasma 

drug concentrations and may 

cause more side effects. 

Substrate of 

CYP3A4 

(Inactivated) 

Decrease active 

metabolite levels 

The inhibition of CYP3A4 can 

lead to decreased metabolism of 

active metabolites and thus 

decreased plasma drug 

concentration.  

Herbs can affect drug 

activity and may cause less 

effectiveness.  

C
Y

P
3

A
4

 i
n

d
u

ce
r Substrate of 

CYP3A4 

(Activated) 

Increase active 

metabolites levels 

The induction of CYP3A4 can 

lead to increased metabolism of 

active metabolites and thus 

increased plasma drug 

concentration and activity.  

Avoid using 

combinations. If 

it is necessary, 

closely monitor 

any side effects. 

Herbs can increase plasma 

drug concentrations and may 

cause more side effects. 

Substrate of 

CYP3A4 

(Inactivated) 

Decrease drug 

concentration 

The induction of CYP3A4 can 

lead to increased metabolism 

and decreased plasma drug 

concentration.  

Herbs can affect drug 

activity and may cause less 

effectiveness. 

C
Y

P
2

C
8
 

in
h

ib
it

o
r 

Substrate of 

CYP3A4 

(Activated) 

Increase drug 

concentration 

The inhibition of CYP2C8 can 

lead to decreased metabolism 

and thus increased plasma drug 

concentration.  

Avoid using 

combinations. If 

it is necessary, 

closely monitor 

any side effects. 

Herbs can increase plasma 

drug concentrations and may 

cause more side effects. 

C
Y

P
2

D
6

 i
n

h
ib

it
o

r Substrate of 

CYP2D6 

(Activated) 

Increase drug 

concentration 

The inhibition of CYP2D6 can 

lead to decreased metabolism 

and thus increased plasma drug 

concentration.  
Avoid using 

combinations. If 

it is necessary, 

closely monitor 

any side effects. 

Herbs can increase plasma 

drug concentrations and may 

cause more side effects. 

Substrate of 

CYP2D6 

(Inactivated) 

Decrease active 

metabolite levels 

The inhibition of CYP2D6 can 

lead to decreased metabolism of 

active metabolites and thus 

decreased plasma drug 

concentration and activity . 

Herbs can affect drug 

activity and may cause less 

effectiveness. 

U
G

T
1

A
1 

in
h

ib
it

io
n
 

Substrate of 

UGT1A1 

(Inactivated) 

Increase Etoposide 

concentration 

Fa Thalai can inhibit UDP-

glucuronosyltransferase 1A1 

(UGT1A1) activity, which can 

lead to decreased metabolism 

and thus increased plasma drug 

concentration.  

Avoid using 

combinations. If 

it is necessary, 

closely monitor 

any side effects. 

Fa Thalai can increase 

plasma drug concentrations 

and may cause more side 

effects. 

U
G

T
2

B
7 

in
h

ib
it

io
n
 

substrate of  

UGT2B7 

(Inactivated) 

Increase Tamoxifen 

concentration 

Fa Thalai can inhibit UDP-

glucuronosyltransferase 2B7 

(UGT2B7) activity, which can 

lead to decreased metabolism 

and thus increased plasma drug 

concentration.  

Avoid using 

combinations. If 

it is necessary, 

closely monitor 

any side effects. 

Fa Thalai can increase 

plasma drug concentrations 

and may cause more side 

effects. 
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Table 3 Herb-cancer drug interactions  ( continue.) 

 

Herb Drug group Interaction effects Mechanism of interaction Management Description 

K
w

ao
 K

ru
a 

(P
u

er
a

ri
a

 m
ir

if
ic

a
) 

Tamoxifen 

citrate 

Decrease Tamoxifen 

citrate levels 

Kwao Krua can inhibit the 

activity of tamoxifen citrate by 

competitively binding estrogen 

receptors and can decrease the 

effectiveness of contraceptives 

and estrogen therapy.  

Avoid using 

Kwao Krua in 

patients 

receiving 

tamoxifen. 

Kwao Krua can decrease 

tamoxifen activity. 

G
ar

li
c 

(A
ll

iu
m

 s
a

ti
vu

m
) 

Docetaxel 
Increase Docetaxel 

concentration 

Garlic can inhibit CYP activity, 

which can lead to decreased 

metabolism and thus increased 

plasma drug concentration.  

Avoid using 

garlic in patients 

receiving 

docetaxel. 

Garlic can increase plasma 

drug concentrations of 

docetaxel. 

S
il

y
m

ar
in

 

(S
il

yb
u

m
 m

a
ri

a
n

u
m

) 

Vinblastine 
Increase  Vinblastine 

concentration 

Vinblastine is a P-gp substrate, 

whereas silymarin can inhibit P-

gp-mediated efflux, thus 

increasing plasma drug 

concentration.  

Avoid using 

combinations. If 

it is necessary, 

closely monitor 

any side effects. 

Flavonoids in silymarin can 

increase the adsorption of 

vinblastine. 

 

   
 

Figure 1. The Architecture of Herb-Drug Interaction Digital Platform 
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Figure 2. Drug Management Window 

 

 

 
 

Figure 3. Herb Management Window 
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Figure 4. Example of Herb-Drug Matching  

 

 

         In case there is no matching between a drug and 

a herb, the system will display drug-specific warning 

information, as shown in Figure 5. However, if you 

want to see more details about an herb, click on the 

herb's image or the herb's name. The system will 

display all the available details for you to read. 

 

        The system has prepared a feature to facilitate 

staff or members to report and record Case Reports of 

using medications in conjunction with herbs. This is 

intended to be beneficial for discussions, knowledge 

exchange in forums, and future research. The menu 

and form for entering case reports will include 

interaction pair, symptoms description, severity, 

evidence or supporting data, guidelines for resolution, 

gender, age, chronic conditions, additional 

Information as shown in Figure 6. 
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Figure 5. Results of Matching a Drug and a Herb When No Match is Found. 

 

 
 

Figure 6. Case Report Form 
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4. PLATFORM TESTING 

 

          This herb-drug interaction platform has been tested 

according to the designed functions through automated 

testing using the Selenium IDE program with various test 

cases. The results indicate that the platform performed as 

designed as shown in Table 4. 

 

Table 4 Platform Testing Results 

 

Test Test Cases Status 

1. Login : End user/Member/Staff/Admin √ 

2. 
Manage/Add/Public/Edit/Delete/Reply to the 

Post 
√ 

3. Add/Edit/Delete the Herb-Drug Interaction  √ 

4. Manage/Add/Edit/Delete the User  √ 

5. 
Focus group management : In case of a match 

found /In case of no match found 
√ 

6. Manage/Add/Edit/Delete the Drug √ 

7. Manage/Add/Edit/Delete the Herb √ 

8. Manage/Add/Edit/Delete the Forum √ 

9. Manage/Add/Edit/Delete the Case Report √ 

 

 

5. CONCLUSION 

 

          From the design and development of herb-drug 

interaction digital platform for cancer healthcare in this 

research, it can be summarized that the system consists of 

three subsystems: web application, herb-drug interactions 

database system, and knowledge management system for 

herb-drug interaction. When considering the herb-drug 

interaction database, it comprises the following 

components: effects, mechanism of interaction, severity, 

onset (rapid/delayed), documentation, management, 

category, public description, warning categories, and 

references. The objective is to serve as a knowledge hub, 

database, healthcare assistance tool, and a vital and 

beneficial community for knowledge exchange among  

healthcare  professionals,  patients,   and   the general 

public. In this research, the database on herb-drug 

interaction comprises drug name, pharmacological group, 

herb name, active ingredient/pharmacological properties, 

effects, mechanism of interaction, severity, documentation, 

management, patient-friendly explanation, warning 

categories, and references. This platform will help address 

the issue of using herbal remedies in conjunction with 

current pharmaceutical treatments, which can potentially 

pose risks to users, especially when interactions between 

drugs and herbs may occur gradually and go unnoticed 

until patients experience harm or severe adverse effects on 

their health. From the digital platform testing conducted in 

this research using automated testing with Selenium IDE 

and various test cases, it was found that the system operates 

correctly in accordance with the designed functions in all 

aspects.   

 

             However, the herb-drug interaction database must 

continue to be updated and expanded to include 

comprehensive information on all types of medications and 

herbs. Researchers can use data from case reports that 

members have recorded on this platform to analyze, study, 

and generate new herb-drug interactions. Subsequently, 

this new information can be added to the platform, 

benefiting medical professionals and the general public for 

future knowledge retrieval. 
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