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HERB + DRUG Interaction

Pharmacokinetics

Change the Absorption
Distribution
Metabolism

Protein binding

Excretion
of the drug thus changing blood level of drug

Pharmacodynamic

Herb may causes
Additive
Synergistic
Antagonistic
Unidentified Response

activity in relation to conventional drug



Pharmacodynamic
interaction




| PHARMACOKINETIC |

INTERACTION

e o

Ginger Fibers

Absorption Green tea Mucilage containing herb

Black pepper Mucilage containing herb

Laxative (Aloe) Liquorices

Elimination
Diuretics herbs




| PHARMACOKINETIC |
INTERACTION %

Herbal drugs which shows Interaction related to Absorption

Interferes with drug absorption through Laxative action (Aloe latex)

ALOE VERA

Decrease transit time

Decrease Intestinal Fluids

Decrease effectiveness of Alprazolam by decreasing its absorption.

GINGKO BILOBA : : ,
Ginkgo decreases absorption of Alprazolam rather than

inducing hepatic metabolism of alprazolam.

Enhance the absorption of sulfaguanidine and decreases blood
sugar

GINGER




|PHARMACODYNAMIC |

INTERACTION

Anticoagulant with
Ginkgo Biloba

SIZE  fir
! P
Natire Made

Synergistic Effects

Antagonistic Effects

Antidiabetic medication

with Gymnema sylvestris.
LREINUATY

Fluphenzine — Antipsychotic
Flupentixol- Antipsychotic
Procyclidine- Anti cholinergic
drug used in parkinsonism




Diagnosis
Evidence of Interaction

CLINICAL TRIAL PHASES
el O

O

vew Q@ II Freclinical ‘Trials

Clinical Trials

£

®

Case studies from pharmacovigilance




9 W o 8 B

Reason for
Herb-Drug Interaction

Clinician lack of adequate knowledge about Drug-herb Interaction
No quality control and assurance for the purity and safety.

No advance research 1n this field.

Blind believe or over believe in Ayurverdic medicine

Avoidance of patient history about drug sensitivity

Adulteration in herbal drug

Less
Knowledge

|
No Documentation

No Quality Control

Mythological Believe
|




Table 1. The comparisons of severity rating definitions in different databases with current review.

MicroMedex®

Lexicomp®

NMCD®

Current review

Contraindicated

Major

Moderate

Minor

Mo interaction

Mo available documented
information for the item

Do not use combination;
contraindicated.

Combination may cause
life-threatening damage
and/or need medical
intervention to prevent
severe adverse effect.

Combination may cause
worsen the patient's
condition and/or need to
change the therapy.

Do not need to change
the therapy.

Effects may result in death,
hospitalization, permanent injury,
or therapeutic failure.

Medical intervention needed to
treat effects; effects do
not meet criteria for Major.

Effects would be considered
tolerable in most cases; no
need for medical
intervention,

Do not use combination;
contraindicated; strongly
discourage patients from
using this combination;

a serious adverse outcome
could occur.

Use cautiously or avoid
combination; warn patients
that a significant interaction
or adverse outcome could
occur.

Be aware that there is a
chance of an interaction;
advise patients to watch for
warning signs of a potential
interaction.

Interactions with severity rated as
“contraindicated” according to
MicroMedex®.

Interactions with severity rated as
“major” in any of the three
databases.

Interactions rated as “moderate”
and without “major” score in any
of these databases.

Interactions rated as “minor” and
without “moderate” or “major”
score in any of these databases.

There was no documented
interaction between the
medication and the single entity
CHM

There was no available information
about the single entity CHM in
these databases.

NMCD: Natural Medicines Comprehensive Database.
doi:10.1371/journal . pone.0064255.t001

PLOS ONE | www.plosone.orqg 2013;8 (5): e64255
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Relative Levels of P450 isozymes

IN human liver

S CYP 3A4
O CYP2C
B CYP2D6
B CYP1A2
£ CYP2E1
M Other
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. . e 2010;184:458—-465
dihydroandrographiside didehydroandrographiside

Chemical structure of five components in APE: (A) AG, (B) andropanoside, (C) 14-deoxy-11,12-dihydroandrographiside, (D) neoandrographolide and
(E) 14-deoxy-11,12didehydroandrographolide




Future Drug — Herb Interactions

Herb/ Supplement
\drographis paniculata
(Fah-Talai-Jone)

Drug

Antiasthmatic
-Theophylline
Anticoagulant-vitamin K
antagonist

Antidiabetic

- Glibenclamide

Anti-inflammatory-NSAIDs
- Etoricoxib
- Naproxen

Chemotherapy

- Cisplatin

- 5-fluorouracil (5-FU)
- Paclitaxel

Implication’ :

Decrease drug level
Increase drug level

Increase drug effect

Decrease drug level, but
increase drug effect

Increase drug effect

Recommendation
Use with caution under
supervision of a doctor
Use with caution under
supervision of a doctor
Use with caution under
supervision of a doctor

Use with caution under
supervision of a doctor

Use with caution under
supervision of a doctor

https://www.bumrungrad.com/getattachment/26858357-6731-4cde-8756-069ab484b0c5/10-
4-Future-drug-herb-interaction-(New).pdf?lang=en-US

Potential Herb-Drug Interactions for Commonly Used Herbs’

Potential Interaction

Andrographis andiagrophis paniculata

Immunosuppressant Macds
medication of drug.*
Midazolam May potentiste effects of diug.

Basis of Concern

Theoretical concern based on immune-enhancing activity of Andrographis.

Further reading:Mills S, Bone K (eds). The Essential Guide to HerbalSafety. Churchill Livingstone, USA, 2005.

Clinical study with haaithy volunteers (providing 100 mg/day of andiographolide): pulse rate and blood pressuie denicased.” See nofe A

Recommended Action

Contraindicated.

Monitor (medium lavel of risk).

A asiigd g
TSoulpsne
20 un. fo




https://www.webmd.com/vitamins/ai/ingredientmono-973/andrographis
Interactions
* Moderate Interaction

Be cautious with this combination

>

>

Medications for high blood pressure (Antihypertensive drugs) interacts with ANDROGRAPHIS
Andrographis might lower blood pressure. Taking andrographis along with medications that lower blood pressure might cause

blood pressure to go too low. Monitor your blood pressure closely.
Medications that decrease the immune system (Immunosuppressants) interacts with ANDROGRAPHIS

Andrographis can increase the activity of the immune system. Some medications, such as those used after a transplant, decrease

the activity of the immune system. Taking Andrographis along with these medications might decrease the effects of these

medications.
Medications that slow blood clotting (Anticoagulant / Antiplatelet drugs) interacts with ANDROGRAPHIS
Andrographis might slow blood clotting. Taking andrographis along with medications that also slow blood clotting might increase

the risk of bruising and bleeding.

’ t Minor Interaction

Be watchful with this combination

>

>

Aceclofenac interacts with ANDROGRAPHIS

Andrographis might change the amount of aceclofenac in the body. It is not clear if this will impact the effects of aceclofenac.
Celecoxib (Celebrex) interacts with ANDROGRAPHIS

Andrographis might change the amount of celecoxib in the body. It is not clear if this will impact the effects of celecoxib.
Glipizide (Glucotrol) interacts with ANDROGRAPHIS

Andrographis might change the amount of glipizide in the body. It is not clear if this will impact the effects of glipizide.



Herb-drug interaction of Andrographis paniculata extract and andrographolide on
the pharmacokinetics of theophylline in rats

Chao-Feng Chien?, Yu-Tse Wu?, Wen-Chuan Lee?, Lie-Chwen Lin®, Tung-Hu Tsai®&

ABSTRACT Chemico-Biological Interactions. 2010;184:458—-465

Herb-drug interaction has become a serious problem since herbal medicine is extensively used in the
modern world. This study investigates effects of Andrographis paniculata extract (APE) and its major com-
ponent, andrographolide (AG), on the pharmacokinetics of theophylline, a typical substrate of cytochrome
P450 1A2 enzvme, in rats. After APE or AG pretreatment for 3 days, on the fourth day rats were
administered theophylline via femoral vein cannula. The blood theophylline levels were monitored
by microdialysis sampling combinedawith HPLC-UV. The results indicated that the clearance of theo-
phylline was significantly increased’ahd the area under concentration-time curve (AUC) was reduced
in both AG and APE pretreated groups at low-dose theophylline administration (1 mg/kg). The elimina-
tion half-life (t;2g) and mean residence time (MRT) of theophylline were shortened by 14% and 17%,
respectively, in the AG pretreated group when high-dose theophylline (5 mg/kg) was given. However,
theophylline accumulated in rat of the group with APE pretreatment. This phenomenon suggests that
some other herbal components contained in APE may interact with theophylline and retard its elimi-

nation when theophylline was administered at a high dose. Our results suggest that patients who want
to use CYP1A2-metabolized drugs such as caffeine and theophylline should be advised of the potential
herb-drug interaction, to reduce therapeutic failure or increased toxicity of conventional drug therapy.




—e— Theophylline 1 mg/kg i.v. (n=9) —e— Theophylline 5 mg/kg i.v. (n=6)
—o— Theophylline 1 mg/kg i.v. —o— Theophylline 5 mgfkg i.v.

+ APE 1 glkg/day for 3 days (1=6) 2 AP BN i

+ AG 77 mg/kg/day for 3 days (n=6)

—v— Theophylline 1 mg/kg i.v.
+ AG 77 mg/kg/day for 3 days (n=6)

Theophylline blood concentration (ug/mL)

Theophylline blood concentration (ug/mL)

D1 I I L] I I ]
. . . ' . 0 60 120 180 240 300 360
0 60 120 180 240 300 Time (min)
Time (min)
Theophylline blood concentration—time curve for the control group with Theophylline blood concentration—time curve for the control group
theophylline administration alone, pretreatment groups of APE 1 g/kg/day with theophylline administration alone, pretreatment groups of APE 1
and AG77 mg/kg/day for 3 consecutive days after 1mg/kg theophylline i.v. g/kg/day and AG 77 mg/kg/day for 3 consecutive days after 5 mg/kg
administration. Data are expressed as meanS.E.M. theophylline i.v. administration. Data are expressed as meanS.E.M.

Chemico-Biological Interactions. 2010;184:458-465




Abstract: Pharmacokinetic and pharmacodynamic

Ethnopharmacological relevance:

Andrographis paniculata Nees (Acanthacae) is commonly used medicinal plant in the traditional | herb-dru g interaction of A ndrographis

Unani and Ayurvedic medieinal systems. It has broad range of pharmacological effects such as

hepatoprotective, antioxidant, antivenom, antifertility, inhibition of replication of the HIV virus, p aniculata (Nees) extract and
antimalarial, antifungal, antibacterial, antidiabetic, suppression of various cancer cells and anti- andrographolide with etoricoxib after oral

inflammatory properties. Andrographolide (AN) 1s one of the active constituent of the L . .
Andrographis paniculata Nees extract (APE). They have been found in many traditional herbal admlnlstratlon In rats

formulations in India and proven to be effective as anti-inflammatory drug.
Aim of the study: SO,Me
To evaluate the pharmacokinetic and pharmacodynamic (anti arthritic) herb-drug interactions of
Andrographis _paniculata Nees_extract (APE) and pure andrographolide (AN) with etoricoxib Cl
ETO) after oral co-administration in wistar rats. |
Materials and methods: Z
After oral co-administration of APE (200 mg/Kg) and AN (60 mg/kg) with ETO (10 mg/kg) in
rats, drug concentrations in plasma were determined using HPLC method. The main
pharmacokinetic parameters of Cyax, tmax, ti2, MRT, Vd, CL, and AUC were calculated by non- N Me
compartment model. Change in paw volume, mechanical nociceptive threshold, mechanical

hyperalgesia, histopathology and haematological parameters were evaluated to study antiarthritic Etoricoxib

activity. (MK-0663)

Results:

Co-administration of ETO with APE and pure AN decreased systemic exposure level of each -

compound in vivo. The Cp.e, AUC, t;» of ETO was decreased whereas Vd and CL of ETO was HO O

increased significantly after co-administration of ETO with pure AN and APE. In |

pharmacodynamic study, ETO alone and ETO+APE (10+200 mgkg) groups exhibited
*sicn= nificant synergistic_anti-arthritic_activity_as _compared to groups ETO+AN, APE and AN

alone.

Conclusion:

The results obtained from this study suggested that ETO, APE and pure AN existed

pharmacokinetic herb-drug interactions i rat which 1s correlated with anti-arthritic study.

Physicians and patients using A. paniculata should have the knowledge about its possible herb —

drug interaction with ETO.

. . Andrographolide
J Ethnopharmacol. http://dx.doi.org/10.1016/].jep.2015.11.011
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» The data indicates that AN and some ingredients of APE might have reduced the bioavailability of ETO in rats.

» We hypothesized that co-administration of APE or AN may affect the cytochrome P450 family of enzymes and an
herb-drug interaction will impact the pharmacokinetics of ETO. To evaluate further possible herb-drug interaction
pharmacodynamic anti-arthritic study has been performed for the groups with co-administration of APE, AN with
ETO followed by histopathological evaluation.

» From anti-arthritic study, it was observed that ETO treated group showed better activity than APE+ETO treated
group. The reason may be reduction in the pharmacokinetic parameters of ETO by APE. Similarly AN+ETO group
showed significantly decrease in activity compared to ETO due to the pharmacokinetic interaction in all parameters.

» In conclusion, the results obtained from this study suggested that ETO, APE and pure AN existed pharmacokinetic
herb-drug interactions in rat which is correlated with anti-arthritic study. Significant decrease in Cmax, AUC, t1/2
and increase in Vd, CL of ETO was observed after coadministration with pure AN and APE. Co-administration of ETO
with APE and pure AN decreased systemic exposure level of each compound in vivo. Further studies should be done
to understand the effect of other herbal ingredients of APE on ETO as well as to predict the herb drug interaction in
humans. Physicians and patients using A. paniculata should have the knowledge about its possible herb—drug

interaction with ETO. The study provided valuable information for rational use of herbal remedies in the treatment

of arthritis.

J Ethnopharmacol. http://dx.doi.org/10.1016/].jep.2015.11.011



Herb-drug interaction of Andrographis paniculata (Nees) extract and
andrographolide on pharmacokinetic and pharmacodynamic of naproxen in rats

Results:

Co-administration of NP with APE and pure AN |decreased|systemic exposure level of NP in
vivo. The Cpax, thmax,. AUCo of NP awas decreased. In pharmacodynamic study, NP (10 mg/kg)
alone and NP+AN (10+60 mg/kg)’droups exhibited significant|synergistic|anti-arthritic activity
as compared to groups NP+APE, APE and AN alone. .

Conclusion:

The results obtamned from this study suggested that NP, APE and pure AN existed
pharmacokinetic herb-drug interactions in rat which 1s correlated with anti-arthritic study. The
knowledge regarding possible herb —drug interaction of NP might be helptful for physicians as
well as patients using AP. So further studies should be done to understand the effect of other
herbal ingredients ot APE on NP as well as to predict the herb-drug interaction in humans.

J Ethnopharmacol. http://dx.doi.org/10.1016/].jep.2016.11.022
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Conclusions

» Significant decrease in C_.,, t...,, AUC,,, of NP was observed after co-administration with pure AN

and APE.

» Co-administration of NP with APE and pure AN|decreased pystemic exposure level of NP in vivo.

» The study observed that co-administration of AN and APE changes pharmacokinetics and
pharmacodynamics of NP. The knowledge regarding possible herb —drug interaction of NP might be
helpful for physicians as well as patients using AP.

» So further studies should be done to understand the effect of other herbal ingredients of APE on NP
as well as to

» predict the herb-drug interaction in humans.

» In conclusion, the results obtained from this study suggested that NP, APE and pure AN existed herb-

drug interactions in rat.

J Ethnopharmacol. http://dx.doi.org/10.1016/].jep.2016.11.022



Pharmacokinetic and Pharmacodynamic Interaction of Andrographolide and
Standardized Extract of Andrographis paniculata (Nees)
with Nabumetone in Wistar Rats

The aim of the study was to investigate the herb—-drug interaction of Andrographis paniculata Nees
(Acanthaceae) and Andrographolide (AN) with nabumetone (NAB) in wistar rats. Pharmacokinetic and phar-
macodynamic interactions were studied after co-administration of APE and AN with NAB in Wistar rats. In
pharmacokinetic studies, significant|decrease|in Cmax, AUC,_; and AUC,_. of 6-MNA after co-administration
with pure AN and APE has been observed. T,,.x of 6-MNA has been increased to 2h from 1.5h in AN + NAB
treated group. Changes in mean residential time, clearance and volume of distribution of 6-MNA in APE
+ NAB ftreated group and AN + NAB treated group _indicated interference of other components of APE other
than AN. In pharmacodynamic study, significant ldecrease |in antiarthritic activity of NAB on concomitant
administration with APE and AN has been observed. The study concludes that NAB exhibits pharmacokinetic
and pharmacodynamic interactions with APE and AN in rats thus alarms the concomitant use of herbal prepa-
rations containing APE and AN with NAB. Further study is needed to understand the mechanism and predict
the herb—drug interaction in humans. Copyright © 2016 John Wiley & Sons, Ltd.

Phytother Res. (2016). DOI: 10.1002/ptr.5731



In conclusion,

» The results obtained from this study suggested that NAB existed pharmacokinetic herb—drug interactions with
standardized APE and pure AN in rat which is correlated with anti-arthritic study.

AUC,_, and AUC,_, of 6-MNA metabolite (6-Methoxy-2-naphthylacetic acid) was

observed after co-administration with pure AN and standardized APE.

» Significant| decrease|in C

max’

» Co-administration of NAB with standardized APE and pure AN |decreased systemic exposure level of NAB in

Vivo.
» Changes in MRT, CL and Vd of 6-MNA in APE+NAB treated group and AN+NAB treated group indicated

interference of other components of APE other than AN.

» In pharmacodynamic study, significani decrease|in antiarthritic activity of NAB on concomitant administration
with standardized APE and AN has been observed.

» Further studies should be done to understand the mechanism and the effect of other herbal ingredients of APE

on NAB and to predict the interaction in humans.
» Patients and physicians using AP should have the knowledge about its possible herb—drug interaction with
NAB. The study provided valuable information for rational use of APE as herbal health supplements in the

treatment of arthritis.

Phytother Res. (2016). DOI: 10.1002/ptr.5731



Effect of Andrographis paniculata extract and Andrographolide on
the pharmacokinetics of Aceclofenac and Celecoxib in rats

Abstract

Background: In India, for the treatment of cold, fever and inflammation, people consume herbal remedies con-
taining Andrographis paniculata Nees (APE) as main ingredient, along with N5AIDs. 50 the purpose of this study is to
investigate the effect of APE and pure andrographolide (AN) on the pharmacokinetic of with aceclofenac (ACF) and
celecoxib (CXB) after oral co-administration in wistar rats. After co-administration of APE (equivalent to 20 mg/kg of
AN) and AN (20 mg/kg) with ACF (5 mg/kg) and CXB (5 mag/kg) in rats, orally, drug concentrations in plasma were
determined using HPLC method. Non-compartment model was used to calculate pharmacokinetic parameters like
Cmax, Tmax, £1/2, MRT, vVd, CL, and AUC.

Results: Co-administration of ACF and CXB with APE and pure AN altered the systemic exposure level of each com-
pound in vivo. The Cmax, Tmax, MRT of CXB were increased whereas Vd and Cl of CXB were decreased significantly
after co-administration of CXB with APE. WhergasCo=admministration of CXB with AN significantly decreased Vd, CL,
and MRT of CXB. The concentration of ACF wa§ increased|significantly in co-administered groups with pure AN and
APE. The AUCO-00, AUMC0-00, MRT, Vd and t1/2 of ACF were also significantly decreased in co-administered groups,
hence CL of ACF was increased significantly.

Conclusion: This study concludes that APE and pure AN have effect on pharmacokinetic of CXB and ACF in rat. Not
only patients but medical practitioners using Andrographis panicuiata should have awareness regarding probable
herb—drug interactions with ACF and CXEB.

Future Journal of Pharmaceutical Sciences. 2023,9:1
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Fig. 3 Mean plasma concentration versus time plot for CXB and ACF
.

Aceclofenac

» ACF pharmacokinetic results showed that the concentration of ACF was |increased| significantly in co-

administered groups with pure AN and APE.

» Administration of APE along with CXB might result in an|increase |n the bioavailability of CXB and can
Celecoxib

lead to toxicity.

Y

The study concludes that AN and APE have definite interactions with the pharmacokinetics of CXB & ACF.
» Co-administration of APE or AN may lead to a reduction in the potency of CXB & ACF and hence

pharmacodynamic study will be more helpful for further understanding.

Future Journal of Pharmaceutical Sciences. 2023,9:1



Pharmacokinetic Herb-Drug Interactions of Glipizide with
Andrographis paniculata (Burm. f.) and Andrographolide in Normal
and Diabetic Rats by Validated HPLC Method

Abstract: Co-administered medicinal herbs can modify a drug’s pharmacokinetics (PK), effectiveness,
and toxicity. Andrographis paniculata (Burm. f.) ethanolic extract (APE) and andrographolide (AND)
(a potent CYP2C9 inducer/inhibitor) can alter the pharmacokinetic parameters of glipizide (GLZ).

This study aimed to determine the potential pharmacokinetics of herb—drug interactions between GLZ
and APE/AND in the plasma of normal and diabetic rats using the HPLC bioanalysis method. The
glipizide bioanalytical method established with RP-HPLC/UV instrument was validated following
the EMA guidelines. GLZ was administered alone and in combination with APE or AND to normal
and diabetic rats. The GLZ pharmacokinetic parameters were estimated according to the correlation
between concentration and sampling time using the PK solver program. A simple and rapid GLZ
bioanalysis technique with a lower limit of quantitation of 25 ng/mL was developed and presented
the following parameters: accuracy (error < 15%), precision (CV < 15%), selectivity, stability, and

linearity (R? = 0.998) at concentrations ranging 25-1500 ng/mL. APE administration significantly

improved the Cpay and AUC, /AUC ., GLZ values in normal and diabetic rats (p < 0.05)._ AND

*signiﬁcantly reduced|the bioavailability of GLZ in diabetic rats with small values of T 1/2, @S—,r;f ,raphonde

and AUCy/AUCy_ (p < 0.05). This combination can be considered in administering medications

because it can influence the pharmacologlcal effects of GLZ. Molecules 2022,27:6901.



Drug Concentration (ng/mL)

Diabetic rat

3000 — Normal rat 40,000-
- GLZ ~ o GLZ
30,000
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—&— GLZ+AND = —&- GLZ+AND
=]
* £ 20,000 *
=
%)
L]
=
=]
< 10,000
=11]
=1
-
=

Concentrations of glipizide in the plasma (ng/mL % S.E.M) of normal (a) and diabetic (b) rats treated with glipizide
(GLZ 5 mg/kg BW) alone or in combination with Andrographis paniculata extract (APE 300 mg/kg BW) and
andrographolide (AND 15 mg/kg BW).

Molecules 2022,27:6901.



Conclusions

» APE administration significantly altered the pharmacokinetic parameters (C

max

and AUC) of glipizide (p < 0.05), thus increasingthe bioavailability of glipizide.

» AND administration significantly decreased| (p < 0.05) the parameters (T 1/2,

C,..» and AUC) of glipizide in diabetic rats.

» APE and AND that are co-administered with glipizide are a source of potential

herb—drug interactions.
» Although the effect on antidiabetic activity needs to be studied further, this

research can reflect the concern in the combination of herbal use for diabetes

therapy.

Molecules 2022,27:6901.
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Cytochrome P-450 Drug interaction |

Drug
CYP1A2 CYP2C9 CYP3A4 Synergism

Anticoagulants Bleeding tendency

Warfarin

Apixaban

Rivaroxaban

Antiplatelets \ Bleedine tendency

Clopidogrel

thtihypertenf.ive

Er

[y |
rigleltell

|
8

mlodipine

T

Ditiazem

LATIGZ

[ osartan

Nicardipine

Verapamil J Chulabhorn Royal Acad. 2023; 5(1): 35-43




Drug

Cytochrome P-450

Drug interaction

CYF1A2

CYP2CY

CYP3A4

“ Synergism

Anti-epileptic

FPhenytoin
Phenobarbital
Fhenobaroital

Carbamazepine
Anti-arrhythmics

Amiodarone

Naproxen
Firoxicam
Celecoxib

Parecoxib

J Chulabhorn Royal Acad. 2

023; 5(1): 35-43



Cytochrome P-450 Drug interaction

Drug
CYP1AZ CYP2CH CYP3A4 Synergism *

Oral hyposglycemic

Glipiziede
Glimepiride

Rosiclitazone

Benzodiazepine

HMG-CoA inhibitors

[ '
simvastatin

Atorvastat!

HMG-CoA inhibitors = Hydroxymethyglutaryl-CoA enzyme inhibitors

J Chulabhorn Royal Acad. 2023; 5(1): 35-43
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Potential pharmacokinetic and
pharmacodynamic herb—-drug
interactions of Andrographis
paniculata (Burm. f.) and
andrographolide: A systematic
review

ABSTRACT

Introduction: Herb—drug interactions (HDIs) in pharmacokinetics and pharmacodynamics can
occur when natural compounds are used in combination with drugs. This study aimed to review
the potential interaction of Andrographis paniculata (Burm. f.) extract (APE) and its primary
compound andrographolide (AND) with several drugs exhibiting various pharmacological
activities.

Methods: In this systematic review, articles were collected from international databases such as
PubMed, Science Direct, Springer Link, and Scopus until August 2021. The following keywords
were used: Andrographis paniculata, andrographolide, HDI, drug interaction, pharmacokinetics,
and pharmacology. This review was written in accordance with the guidelines of the Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA), SYRCLE' risk of bias (RoB)
tool for animal intervention studies, and Cochrane RoB 2 tool to analyze the RoB for qualitative
assessment.

Results: Twelve articles were included in accordance with the inclusion and exclusion criteria of
this study. Five studies explored the potential of HDIs for combining APE with drugs and AND with
theophylline, etoricoxib, nabumetone, naproxen, and tolbutamide. Five studies focused on AND in
combination with aminophylline and doxofylline, meloxicam, glyburide, glimepiride, metformin,
and warfarin. To studies tested the combination of APE with gliclazide and midazolam. The
HDI mechanism involving the inhibition or induction of cytochrome P450 enzyme expression
was dominant in influencing the drug’s pharmacokinetic profile. Pharmacological studies on the

synergistic activity.

| combination of several drugs, particularly anti-inflammatory and antidiabetic drugs, showed a

J Herbmed Pharmacol. 2022; 11(2): 154-165.

Conclusion: APE and AND have potential pharmacokinetic and pharmacodynamic HDIs with
various drugs. This study can be used as a therapeutic consideration in clinical aspects related to
the possibility of HDIs of A. paniculata (Burm. f.).




Identification of studies via databases and registers

Identification

Records identified from;
Databases (n =139 )

» Pubmed (n= 56)

= Science Direct (n= 47)
= Scopus (n= 14)

» Springer Link (n=22)
Registers (n=10)

Records removed before scresning:
s Duplicate records removed (n=19)
s Records marked as ineligible by

aulomation lools (n=0)
= Records removed for other
reasons (n = 0)

'

Screening

Records screenad

{n = 130)
'

Records axciuded
(n=112)

» |rrelevant sludies (e.g.not study in herb-drug interaction)

= revigws/systematic reviews

= Other than in vivo studies (e.9. in witro or molecular

docking tudies)

Reports sought for retrieval

{n=18)
I

Reports not retrieved
in=4)

Reporiz assessed for eligibility
(n=14)

Reporis excluded:

= pharmacokinetic profile data
not available (n= 1)

» sample study is a combinaticn
of wa herbal medicine (n=1)

Included

Studies included in review
n=12)

Reports of included studies
n=0)

Figure 1. Flowchart of the study.

J Herbmed Pharmacol. 2022; 11(2): 154-165.



Table 2. Studies on the herb-drug interactions of Andrographis pamiculata (Burm. f.) and andrographolide with drugs

Dose of

Pharmacokinetic profiles

Pharmacodynamic

Drug category Drugs Compounds Dose Administration Sample study
—IE Increased Decreased e
APE 1000 mg/kg BW Wd, MRT, C1L* C, . AUC* Tip, MRT
* *
1 mg/ke AND 77 mg/kg BW C,.. vdCL AUCH Wd, T% a, T B, MRT
BW APE 2000 mg/kg BW APE gastrogavage; Vd, T @, CL* C _ AUC* T¥B, MRT
. S Male Sprague ma,
Theophylline theophylline iv Dawlev rats NM
AND 154 mg/kg BW injection ¥ CcL* C . AUC® Vd, T¥% B, MRT
APE 1000 mg/kg BW AUC, Vd, T¥a, TX B, MRT C.. CL*
Bronchodilator 3 mevka =
AND 77 mg/kg BW s, oL AUC, Wd, T¥ a, T ¥ p*, MRT*
AMD orally;
) i 20 mgfkg ) .
Aminophylline BW AND 100 mg/kg BW aminophylline iv AUC, *, MRT,TX, T __ CLcC,. NM
injection Male Sprague
AND orally Dawley rats
i 30 mg/kg L
Doxofylline BW AND 100 mg/kg BW doxofylline v AUC, T T MRT, CL T __ NM
imjection
- - - o
APE 200 mg/kg BW T ,CL* Wd*, AUMC Cr”» AUC, %, AUC, * AUMC,,
. mand s MRT__* MRT _* Ti* o -
Etoricoxib 10 mg/kg Orall Female Wistar -k b, Significant synergistic
BW Y rats c AUC * AUC * AUMC = ant-arth fGC activity
- - mas*’ o " [ i’
AND 60 mg/kg BW CL*, Vd*, AUMC_ MHT; CMRT Ty t
APE 200 mg/kg BW %°, MRT Vi, CL, MRT__ c.n.T ' AUC  AUC _
Nabumetone 7.5 mgfkg Orally Male albino Significant decrease in
- * L .
Anti-inflammator BW AND 60 mg,/kg BW Wistar rats T .a C,.7 T&* MRT  vd, AUC aNt-arthntic acty
— AUC, _, MRT
Naproxen 7.5 mg/fkg APE 200 mg/kg BW Orally Male albino MRT, . MRT,_, vd*, CL Coa e AUC, , AUC, |, T Significant synergistic
BW Wistar rats SNT-arthnc actv
AND 60 mg/kg BW AUC,_, MRT,_, Vd* C..* T r AUC,  T¥ MRT  C y
ANMD orally;
) 5 mg/kg meloxicam Male albino . .
Meloxicam B AND 50 mg/kg BW intramuscular Wistar rats T#a® AUC, _*, AUMC €. T% B Vd, MRT NM
injection

K
Lo
IS

J Herbmed Pharmacol. 2022; 11(2): 154-165.



Table 2. Contiued

e ———

Dose of

Pharmacokinetic profiles

Pharmacodynamic

Drug category Drugs Compounds Dose Administration Sample study
LIE Increased Decreased 2
) . . .
. APE 2 g/kg BW Male Sprague Auc, e TG T B, Vd, MRT Does not |mpa|r the
Tolbutamide 20 mg/kg Orally Dawl hypoglycemic effect of
AND 50 mg/kg BW awley rats MRT AUC, *T _C_ T4B,Vd tolbutamide
. . . . Enhances the
Glyburide 10 ;”,ufrf ke AND 4.5 mg/kg BW Orally T:I'L‘:r'g‘: Cou™s AU Curlﬂhiucn— - T4, CL*, vd* antihy perglycemic
— effect
Antidiabetic 2 me/k Male albi c * “ TS AUC. *
- me/kg ale albino et * Vs . Ouss ¥
Gliclazide BW APE 2000 mg/kg BW Orally Wistar rats AUMC, _*, MRT,_ Vd, CL MM
_ . 1 mgfke Cow s AUC * AUC =T . . Enhances the glucose-
Glimepiride B AMD 4.5 mg/kg BW o Male albing 1+ MRT CL*, vd mg effect
rally .
Wistar rats
. 100 mg/kg . . . . P Enhances the glucose-
Metformin BW AND 4.5 mg/kg BW CGAUC = AUC * Tk CL*, vd owering effect
i ) 0.5 mg/kg Orally Male Sprague . s N
Anticoagulant Warfarin BW AMD 30 mg/kg BW Dawley rats C..5 Tk AUC,_* MRT - MM
Anticonvulsant Midazolam 75 mg APE 1000 mg Orally Healthy male AUCD ., AUC Effect in quicting blegd
voluntesrs h et = pressure and pulse rate

* % %

MM: not mentioned; APE: Andrographis paniculata (Burm. ) extract; AND: andrographolide; AUC: area under the plasma drug concentration curve; C__: maximum plasma drug concentration; T - time to achieve C__; MRT: mean resident
time; CL: clearance, Vd: apparent volume of distribution; T¥: half-life is the time required to proeduce a 50% reduction in blood or plasma concentration; T*o: half-life of the distribution phase; and T¥p: halfife of the elimination phase.
* Significantly changed pharmacokinetic parameter values.

Conclusion
This review on pharmacokinetic and pharmacodynamic aspects reveals that APE and AND have potential HDIs with several drugs. APE
and AND, as substrates of the CYP450 enzyme family, cause changes in intact drug levels in the blood, likely changing th

pharmacokinetic parameters of drugs. Pharmacological activity suggests that APE and AND may elicit a synergistic effect when they are
combined with anti-inflammatory and antidiabetic drugs. This study serves as a framework for clinical therapy considerations in HDIs.
However, further investigations involving clinical trials that are more supportive of clinical applications should be performed.

J Herbmed Pharmacol. 2022; 11(2): 154-165.
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Future Drug — Herb Interactions

Herb/ Supplement
Curcuma longa
(Kamin-Chan)

Drug

Antibiotic

- Norfloxacin

Anticoagulant-vitamin K
antagonist
- Warfarin

Antiplatelet
- Clopidogrel

Antidepressant
- Fluoxetine

Antihypertensive
- Losartan

Anti-inflammatory-NSAIDs
- Sulindac

Anxiolytic
- Midazolam

Chemotherapy

- Docetaxel

- Etoposide

- Paclitaxel

- Tamoxifen
lmmunosuppressive

- Everolimus

Lipid lowering

- Rosuvastatin

Implication
Increase drug level

Increase drug level

Increase drug level

Increase drug effect

Increase drug level
Increase drug effect

Increase drug level, but not
affect drug action

Increase drug level

Decrease drug level

Increase drug level

https://www.bumrungrad.com/getattachment/26858357-6731-4cde-8756-069ab484b0c5/10-

4-Future-drug-herb-interaction-(New).pdf?lang=en-US

Recommendation

Use with caution or stop if
unwanted response occured

Use with caution or stop if
unwanted response occured

Use with caution or stop if
unwanted response occured

Use with caution or stop if
unwanted response occured
Use with caution or stop if

unwanted response occured

Use with caution or stop if
unwanted response occured

Use with caution or stop if
unwanted response occured

Use with caution or stop if
unwanted response occured

Use with caution or stop if
unwanted response occured

Use with caution or stop if
unwanted response occured



Moderate Interaction

Be cautious with this combination
__m ——

Anticoagulant / Antiplatelet drugs slow blood clotting increase the risk of bruising and bleeding

Antidiabetes drugs blood sugar drop too low lower blood sugar levels
Talinolol decrease talinolol absorbtion decrease the effects of talinolol

Sulfasalazine (Azulfidine) increase sulfasalazine absorption increase the effects and side effects of

sulfasalazine

Warfarin (Coumadin) increase the effects of warfarin increase the risk of bleeding and bruising.

(e ool el et o= AL E R = s | decrease the effects of some medications used for

cancer

Medications for cancer (Antitumor decrease the effects of medications used for cancer

antibiotics)

Medications for cancer (Topoisomerase | decrease the effects of medications used for cancer

inhibitors)

Tamoxifen (Nolvadex) decrease tamoxifen in the body decrease the effects of tamoxifen.

Methotrexate (Trexall, others) harm the liver increase the risk of liver damage.

Amlodipine (Norvasc) increase amlodipine absorption increase the risk of liver damage

https.//www.webmd.com/vitamins/ai/ingredientmono-662/turmeric



Turmeric™ curcuma longa

Antiplatelet and May potentizte effect of dug. ~ Herb Alone and with Drug Monitor {low lavel of risk).
anticoaqulant drugs Aspirin: Clinical study found inhibitory effect on arachidonic acid-induced platelet aggreqation in 5 of 24 healthy volunteers after several
days” consumnption of highly concentrated Turmeric exdract (providing 475 mg/day of curcuminoids), na bleading events were reported
and no effect on platelet aqgragation by other agonists. Taking with aspirin did not further supprass platalet funclion and prothrombin
fime was nat impaired *
Herb with Drug
Case report (increased INR in 2 patient taking & *turmeric containing product” and wartarin): few details provided
(ase report (gastrointestingl bleeding in 2 patient taking clopidogrel)- few details provided: survey and review of medical file of
hospitalized patient although causality rated s probable (score 5)F.™
Etoricoxib May potentiate adverse hepatic  Case repart of acute liver injury (long-term use of herb) = Monitor {low lavel of risk).
affect of drug.
Tacrolimus May increase drug levels. Case reports: naphrotaxcity in [iver transplant patiant: high dose with food, estimated at “15+ spoonfuls daily” starting roughly Monitor at high doses (medium lavel
10 days prior to rehospitzlization™ (causality rated as probable (score 7)) elevated drug level in transplant patient (meal containing of risk).
a lot of furmerig)
Talinolol May decrease drug levels. Clinical study with haalthy voluntears (300 mg,/day of curcuminaids). No eftect on pharmacodynamics (blood pressure or heart rate) ™ Monitor at high doses (= 300 mg/day
curcumin, low level of risk).
Further reading:Mills S, Bone K (eds). The Essential Guide to HerbalSafety. Churchill Livingstone,USA, 2005.
Plant Drug Interactions/Risks Drugs Affected
Possible inhibition of CYP2D6, 2C9, 3A4 Caution with cyclosporine,
Turmeric Elevated AUC of tacrolimus in rats [82] tacrolimus, coumarins

Inhibition of sulfotransferase and glutathione transferase

Acetaminophen

J. Clin. Med. 2022;11:1567
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Herb/ Supplement
Zingiber officinale
Ginger

' 3
~‘mwcromgred|en|s

Organic

GINGER

POWDER

Rich in Antioxidants

&
= =
o g
free
4
free

'21b(907 g) Powder %

%3

https://www.bumrungrad.com/getattact.... .., - -.__
4-Future-drug-herb-interaction-(New).pdf?lang=en-US

Drug

Antibiotic

- Clarithromycin
- Ciprofloxacin
- Metronidazole
Anticoagulant-vitamin K
antagonist
- Warfarin
- Phenprocoumon

i .
- Nifedipine
Chemaotherapy

- Cisplatin
Targeted Cancer Therapy

- Crizotinib

Immunosuggressive

- Cyclosporin

- Tacrolimus

Lipid lowering
- Atorvastatin

Liver protector

- Silymarin

e

Implication
- Increase drug effect.

- Increase drug level.

Increase drug effect and INR,
increase risk of bleeding.

Increase drug effect.

Increase drug effect.

Increase drug level, leading to
severe hepatitis.

- Decrease drug level.
- Increase drug level.

Increase drug effect.

Increase drug effect.

Future Drug — Herb Interactions

Recommendation

- Use under supervision of a doctor.

- Use under supervision of a doctor.

Use under supervision of a doctor
or avoid concomitant use.

Use under supervision of a doctor
or avoid concomitant use.
Use under supervision of a doctor
or avoid concomitant use.

Use with caution under supervision
of a doctor

- Use under supervision of a doctor.
- Use under supervision of a doctor

or avoid concomitant use.
Use under supervision of a doctor.

Use under supervision of a doctor.



Moderate Interaction
Be Ca Utio us Wit h t h i scom b i n at i on https://www.webmd.com/vitamins/ai/ingredientmono-961/ginger

blood sugar drop too low lower blood sugar levels

slow blood clotting increase the risk of bruising and bleeding

slow blood clotting increase the risk of bruising and bleeding
increase the effects of warfarin increase the risk of bleeding and bruising.
increase the effects of nifedipine increase the risk of bleeding and bruising.
increase losartan absorption increase the effects and side effects of losartan

Plant Drug Interactions/Risks Drugs Affected *

Contradicting data regarding CYP2C9, 3A4, and pGP
inhibition in vitro [75-77]; cases of
interactions with dabigatran (pGP) [78], phenprocoumon
(CYP2C9) [79], and crizotinib (CYP3A4, 2C9; pGP) [80]; no
Ginger effect in a clinical study with warfarin (CYP2C9) [81];
elevated tacrolimus AUC in rats [82]

CYP2C9, 3A4 and pGP substrates with narrow
therapeutic window, such as
cyclosporine, tacrolimus

Caution with
Inhibits platelet aggregation in vitro [83] anticoagulant and platelet-aggregation inhibiting
drugs (NSAIDs)

J. Clin. Med. 2022;11:1567



Potential Interaction

Basis of Concemn Recommended Action

Ginger zingiver officinale
Antacids

Antiplatelet and
anticoagulant drugs

Crizotinib

Nitedipine

May decrease afz{tiuz ness of

Phenprocou mu:url: May increase

effectivenass of drug.

Warlarin: Increased risk of
spontaneous bleeding.

effects o diug

ve to increased drug level.

May producd a synergistic
antiplatelet affect.

Thearetical concern since ginger increases gastric secretory activity in vive (animals)." Heartburn has been reported by some patients, Monitor (low level of risk).
althaugh & review of 12 randomized controlled trizls published wp until July 2013 invalving pregnant waomen using the herb found it

to be & low risk."™ A review of randomized clinical frials published up until July 2019, found 17 studies that provided information about

adverse effects caused by ginger for the trestment of & variety of conditions. The incidence of heartburn in patients was individually

reported in 11 triak, and excleding one trial* ranged from 1.7% to 153%™ (This does not compare the incidence of heartburn with that

of placebo or control. For example, in one trial the relative risk of heartbun in pregnant women for ginger {1 g/day, powdar) compared

to dimenhydrinate (100 mg/day) was 1.44, a difference which was not statistically significant. ™)

Concern based on potential to alter cosgulstion. Fhenprocouman
Herb Alone Monitor at doses equivalant to
Clinical studias: inhibition of platelot aggregation (5 g, divided single dose, dried gingar) in healthy voluntesrs,™ and CAD patients <4 g/day dried ginger (low level of risk).

{10 g, single dose, dried ginger),™ but no effect in healthy volunteers (2 g, single dose, dried ginger),™ or CAD patients {4 g/day, dried
gingar: for 3 manths).™ inhibition of platelet thromboxane production in haalthy volunteers (5 g/day, fresh ginges: for 7 days)™ no
affect on inhibition of platalet aggregation for 4 agonists, but did eccur for epinephrine (tea made from 4 g,/day, dried ginges: for 5 days)
and no effect for any agonist at higher dose (tea made from 8 g/day).™

Herb and Drug

Phenprocouman: Case report {dosage undefined): increased INR.™

Warfarin: Two case reports (dose unknown): bleeding, ™ increase in INR but no bleeding.™ Twa case reports (China): increased INR

(3 pieces,day of ginger, for 1 month; ginger vinegar (ginger steaped in vinegar for one week), unknown dose and duration).™ No
pharmacokinetic or pharmacodynamic effects demonstrated in a dinical trial with healthy volunteers (3.6 g/day, dried ginger).™"
Epidemiological study: ginger (as a complementary madicine) was significantly associated with an increasad risk of self-reported
bleeding in patients taking warfarin."* These results should be viewed cautiously (see note F).

Warfarin

Monitor at doses equivalent to

« 4 q/day dried ginger (very low risk).
(ontraindicated unless under close
supervision &t doses equivalent to

» 4 g/day dried ginger.

Case report (grated ginger, honey, lemon juice and hot water, up to more than 1 L/day). Monitor (medium level of risk).

Clinical study (1 g/day, dried ginger) in healthy volunteers and hypertensive patients. Contraindicated.

Further reading:Mills S, Bone K (eds). The Essential Guide to HerbalSafety. Churchill Livingstone,USA, 2005.



Ginger Significantly Decreased the Oral Bioavailability of Cyclosporine in Rats

Abstract: Ginger (roots of Zingiber officinale RoscoE) 1s a popular spice and herbal medicine
worldwide. Cyclosporine 1s clinically used as an important immunosupressant with narrow
therapeutic index. This study attempted to investigate the effect of ginger juice on the
pharmacokinetics of cyclosporine in rats. Rats were orally administered cyclosporine alone and
in combination with ginger juice (5 ml/kg) concomitantly, as well as 2 howrs after the ginger
juice. respectively. in crossover designs. In addition. rats were intravenously administered
cyclosporine with and without an oral dose of ginger juice (5 ml/kg). The blood samples were
withdrawn via cardiopuncture at determined time points and cyclosporine concentrations
were determined by a specific monoclonal fluorescence polarization immunoassay. The
pharmacokinetic parameters of cyclosporine were calculated using a non-compartment
model of WINNONLIN. The results indicated that concomitant intake of ginger significantly
decreased C., and AUC,_, of oral cyclosporine by 70.9% and 63.1%. respectively. The intake
of ginger 2 hours before cyclosporine significantly decreased Cp,, and AUCy_, by 51.4% and
40.3%, respectively. In contrast, the pharmacokinetics of intravenous cyclosporine not altered
by orally in combination with ginger juice. In conclusion, ginger significantly|decreased|the
oral bioavailability of cyclosporine, and the interaction should occur at the absorption phase.
Patients treated with cyclosporine should be discouraged from using ginger products to ensure
the efficacy of cyclosporine.

Blood concentration of cyclosporine (ng/mL)

1000

—@— cyclosporine alone
—O— cyclosporine with ginger juice
—w— cyclosporine with ginger juice 2 h before

Time (min)

Mean (* SE) blood concentration-time profiles of
cyclosporine after oral administration of cyclosporine
alone (2.5 mg/kg), coadministration with 5.0 ml/kg
ginger juice concurrently and 2 hours before
cyclosporine in 8 rats.

Am J Chin Med. 2006;34:845-855




Cardiovascular Effects of Herbal Products and Their Interaction
with Antihypertensive Drugs—Comprehensive Review

Table 4. Effects and mechanisms of drug-herb interaction.

Herb Drug Effect Mechanism
amlodipine enhancing effect
Ginver losartan plasma concentration 1 inhibition of CYP enzymes
8¢ ) competitive inhibitory effect on CYP2C19
clopidogrel
enzyme

Gingko biloba

Gingko biloba

ACEI ARB BB CCB CYP2A6-drugs  CYP3A4-drugs LD ThD ThL-D
Effect

CCB = Calcium-channel blockers; BB = beta-blockers; ARB = anﬂlotensin-z receptor blocker; ACEI = angiotensin converting enzyme inhibitor; ThD = thiazid diuretic; LD = loop diuretic;
-U =thiazid-like diuretic; CYP2A6-drugs = drugs metabolized by CYP2A6; CYP3A4-drugs = drugs metabolized by CYP3A4

J Mol Sci. 2024,;25:6388



Herb-Drug Interaction: A Case Study of Effect of Ginger
on the Pharmacokinetic of M%ronid?zole in Rabbit

ntibiotic
» The effect of ginger on the pharmacokinectic of

metronidazole was studied using rabbits in a crossover 18 - .
16 4
study method. The relevance of this study borders on _
= 14+
the wide wuse of ginger for culinary and g 121
. . . ° 10
phytotherapeutic purposes, and metronidazole that is g
2 8
commonly used for every gastrointestinal complain in 64
E
w
. . . . 8 44
our communities without prescrlptlon.. &
2 -
» Ginger significantly |increased| the absorption and 0 —_— .
. o 0 10 20 30
plasma half-life, and significantly decreased the - Time (hr)
elimination rate constant and clearance of Fig. 1: Effects of ginger on plasma metronidazole concentration.
Effect of Ginger (G) at 1 ml/kg concentration on the plasma levels of
metronidazole (P<005) metronodazole (MTN 3 mg/kg). MTZ alone (—¢—) and MTZ in the

presence of Ginger (—m—).

» Thus, in clinical practice, the patients should be advised

on the serious implication of using both items together.
Indian J Pharm Sci. 2008;70(2):230-232
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Potential Interaction Basis of Concern

Recommended Action

Laxative (anthraquinone-containing) herbs eg. cascara (Frangule purshiana), yellow dock (Rumex crispus)

Antiarrhythmic agents

Cardiac glycosides

Potassium-depleting
agents 2.g. thizzide
diuretics, corticosteroids,
licorice root

(Ghvoymrhiza glabra)

May afiect activity if potessium  German Commission E and ESCOP recommendation. ="
deficiency resulting from long-
term laxative abuse is present.

May potentizte activity, if German Commission E and ESCOP recommendation. =
potassium deficiency resulting

from long-term laxative abuse

is present.

May increasa zerman Commission E and ESCOP recommendation, =

potassium deplation.

Parichat
COMPOUND

Awoid excessive doses of laxatives.
Mgintzin patients on a high potassium diset.

Monitor {low level of risk at typical doses).

Avoid excessive doses of laxatives.
Maintzin patients on a high potassium dist.




Future Drug — Herb Interactions

Herb/ Supplement Drug Implication ’k Recommendation
Senna alexandrina Cardiac drug Increase dryg toxicity caused Avoid concomitant use
Senna - Digoxin by low serum potassium
https://www.bumrungrad.com/getattachment/26858357-6731-4cde-8756-069ab484b0c5/10-
* 4-Future-drug-herb-interaction-(New).pdf?lang=en-US

Moderate Interaction
Be cautious with this combination

m Implication Drug Interaction

decrease potassium levels in the body Low potassium levels can increase the

|

Digoxin (Lanoxin)

risk of side effects from digoxin.

Warfarin (Coumadin) increase|the effects of warfarin increase the risk of bleeding

Water pills (Diuretic drugs) potassium levels drop too low. Low potassium levels can increase the

risk of side effects from Water pills

Estrogens reduce the amount of estrogen decrease the effects of estrogen

https.//www.webmd.com/vitamins/ai/ingredientmono-652/senna
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Efficacy and safety of Derris scandens (Roxb.) Benth. for musculoskeletal
pain treatment: A systematic review and meta-analysis of randomized
controlled trials

c,d, e, f 3=k

Panupong Puttarak **, Ratree Sawangjit°, Nathorn Chaiyakunapruk

Results: From 42 articles identified, 4 studies involving a total of 414 patients were included for efficacy
analysis. The effects of oral D. scandens on reducing pain score were no different from those of non-
steroidal anti-inflammatory drugs at any time points (3, 7, 14 days and overall). The overall pain re-
duction in the D. scandens group was not inferior to treatment with NSAIDs (weighted mean difference
0.06; 95% CI: —0.20, 0.31) without evident of heterogeneity (I°=0.00%, p=0.768). When compared, the
adverse events (AEs) of D. scandens showed no different relative risk with NSAIDs. The major adverse
events were gastrointestinal symptoms.

Conclusion: D. scandens may be considered as an alternative for musculoskeletal pain reduction.

J Ethnopharmacol. 2016;194:316—323



3.5. Adverse effects of D. scandens

Safety outcomes of D. scandens compared with NSAIDs were
reported in 3 studies (Kuptniratsaikul et al., 2011; Maneenual
et al., 2010; Benchakanta et al., 2012). No serious adverse events
were reported in any of the studies. There was no significant dif-
ferent risk ratio (pooled effect) of adverse events from ether group
(Table 5). Kuptniratsaikul et al. reported that dyspepsia and GI ir-
ritation events in naproxene group were higher than those in D.
scandensgroup (Kuptniratsaikul et al., 2011). On the other hand,
Benchakanta S, et al. reported GI irritation events in ibuprofen
group were lower than those in D. scandens group (Benchakanta
et al.,, 2012). The major adverse events were gastrointestinal (GI)
symptoms such as dyspepsia, GI irritation, constipation, and nau-
sea/vomiting (Table 5). Central nervous system (CNS) and others
adverse symptoms were also reported from D. scandens and
comparator groups.

J Ethnopharmacol. 2016;194:316—-323
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Knowledge to Innovation

Online - 2455-3891

Vol 11, Issue 1, 2018 Print - 0974-2441

Research Article

THE ADDITIVITY ANTINOCICEPTIVE INTERACTIONS BETWEEN DICLOFENAC AND THE

DERRIS SCANDENS EXTRACT DRUG IN MICE

TADSANEE PUNJANON*

Department of Medical Science, Pharmacology and Toxicology Unit, Faculty of Science, Rangsit University, Pathum-thani 12000, Thailand.

Email: tadsanee@rsu.ac.th

Objective: Combination therapy is a valid approach in pain treatment, in which a reduction of doses could reduce side effects and still achieve optimal
analgesia. The objective was to determine the effects of coadministered diclofenac and the Derris scandens extract drug.

Methods: Acetic acid-induced abdominal constriction test in mice was used to determine the type of interaction between components. The effective
dose that produced 50% antinociception (ED50) was calculated from the log dose-response curves of fixed ratio combinations of diclofenac with the
D. scandens extract drug. The ED. was compared to the theoretical additive ED calculated from the ED_ of diclofenac and of the D. scandens extract

drug alone.

Results: Diclofenac and the D. scandens extract drug dose-dependently and significantly reduced the abdominal writhing. The combination was the

additive effect,

the experimental ED, being smaller than the theoretically calculated ED,,. Interaction index of the combination was 0.89.

Conclusion: The present study demonstrates the additivity antinociceptive interactions between diclofenac and the D. scandens extract drug and may
be used as a combination analgesic in the treatment of pain conditions.

Asian J Pharm Clin Res. 2018;11(1):314-317



100 ¢ D. scandens extract

90 drug

80 = Diclofenac Log dose-response curves for the
~ 70 antinociception induced by the
ES 50 o oral administration of the Derris
5 A The Combination of D. scandens extract drug,

= scandens and . L
3 50 diclofenac diclofenac, and the combination
2 _ determined from acetic acid-
= 40 Linear (D. scandens induced abdominal constriction
g extract drug) , _ o _ ,
30 in mice. The antinociception is
_ _ the percentage of inhibition

n
20 Linear (Diclofenac ) which calculated from (Vc-
10 Vt)/Vc* 100, Where: Vc=Mean
0 _ | | | | | Linear (Diclofenac ) number of writhing in control
) 05 ; . , )5 ; 15 animals, Vt=Mean number of
writhing in test animals (n=6
Log Dose (mg/kg bw)

animals per group)

Asian J Pharm Clin Res. 2018;11(1):314-317
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Moderate Interaction
Be cautious with this combination

Interaction

Antidiabetes drugs

Hepatotoxic drugs
Antihypertensive drugs

lower b

ood sugar levels

increase

'he risk of liver damage.
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lower bI}od pressure

might cause blood sugar to drop too low

harm the liver

cause blood pressure to go too low

https://www.webmd.com/vitamins/ai/ingredientmono-1002/cassia-cinnamon
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eMNauENIANANEYYNI delta-9-tetrahydrocannabinol (THO)  Unysenmenan
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gmvenlugesin vie weylugeslin (Oromucosal drops)
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CBC

analgesic, anti-proliferative

THC

anti-infl y, anti-microbial

-

THCA

ileptic, anti-infl y, painkiller

THCV

appetite stimulant, antiepileptic

CBG
anti-bacterial, anti-inflammatory
CBGA

..

appetite r

CBD = Cannabidiol
5 CBG = Cannabigerol —/
CBC = Cannabichromene

r':
NON-PSYCHOACTIVE
I

AE-THC “
anti-inflammatory, relieves pain
B*-THC

N

CANNABIS

Cannabinol = CBN
Tetrahydrocannabinol = THC
Tetrahydrocannabivarin = THCV

PSYCHOACTIVE

CBCA
anti-bacterial, anti-fungal
CBD
anti-bacterial, relieves anxiety, sleep aid
CBDA
' anti-inflammatory, anti-cancer

CANNABIS FLAVONOIDS

B ——— 00 B L SR R S A B VO A . R A G e AR et L b e )

Apigena

Vienin
e o= he—— o W———— PSSR ——
Amthocyaning Sihpmarin
s, o aging, Ase-Dastertd D S S —
Cuarcetin

CANNABIS TERPENES ’ l

Lntarbn
O wnl P——————— ) V— P304 <8
Kaemplerol
TERPENES MAY PLAY A KEY ROLE IN DIFFERENTIATING THE EFFECTS OF VARIOUS CANNABIS STRAINS. SOME TERPENES MIGHT PROMOTE RELAXATION AND STRSS-RELIEF, WHILE OTHERS POTENTIALLY PROMOTE FOCUS AND ACUITY.

Beta ptoshercd

D e

Canrlavin A

MG W P g | by A S

Cannfoyn 8

—— bt . cBee g § By

Boviesn

bt brd e e wm e aney s I ih o gl it ——

Camobi

Bisabolol Valencene
y, anti-irritant, anti-microbial i ic, anti-infl Y,

Trans-nerolidol

antinociceptive, anti-inflammatory > anti-cancer, anti-microbial, anti-oxidant, anti-parasitic

) t'\o\%‘ \ Terpinolene
\ anti-bacterial, anti-fungal, anti-insomnia, antiseptic
‘ ==

Camphene
anti-oxidant, skin lesion

Caryophyllene

, anti-fungal, y

anti-insomnia, immunosuppressant

Delta 3 Carene

Pinene
anti-inflammatory, bone stimulant anti-dep , anti-inflammatory, anti-microbial
Eucalyptol Myrcene
anti-bacterial, anti-fungal relaxing, sedating

Geraniol Linalool
anti-cancer, anti-oxidant, neuroprotectant i-anxiety, anti-epileptic, anti-psychotic, pain killing
Humulene Limonene
i-b ial, anti-inf] ¥, anti i-anxiety, anti- , digestion, gall
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Major Interaction
Do not take this combination

. brig implication Drug Interaction
Warfarin (Coumadin) increase|the effects of warfarin increase the risk of bleeding

Moderate Interaction

Be cautious with this combination
“

Sedative medications cause sleepiness and slowed breathing breathing problems and/or too much
(Barbiturates) sleepiness

Sedative medications cause sleepiness and slowed breathing breathing problems and/or too much
(CNS depressants) sleepiness

Theophylline decrease the effects of theophylline there isn't enough information to

know if this is a big concern.
Anticoagulant / Antiplatelet slow blood clotting increase the risk of bruising and

drugs bleeding

https.//www.webmd.com/vitamins/ai/ingredientmono-947/cannabis



"ol

Plant Drug Interactions/Risks Drugs Affecte
[ncreases central nervous system (CNS) depression [60] Opioids, SSNRI (e.g., duloxetine)
Inhibition of UGT1A9 and UGT2B7 [60];
CYP3A4 and 2C9 substrate, Duloxetine (several drugs in other fields;
possible influence on CYP1A2 [61] (induction by THC, propofol, anticoagulants!)

induction or inhibition by CBD)

Cannabis sativa
Several drugs,

including opioids, NSAIDs and possibly
cyclosporine and
tacrolimus (CBD) [63]

in vitro: inhibition of several CYP enzymes by
cannabinoids and main metabolites, including CYP 2B6,
2C9, 2D6; minor inhibition: 1A2, 2C19, 3A4 [60,62]

antichol'mergic agents

(risk of tachycardia) (several drugs in other fields)

J. Clin. Med. 2022;11:1567



Marijuana with Other Drugs

, :

if you have any questions about the following information, please contact the Poisen and

Drug Information Center at: 1-800-222-1222

As with any medication, marijuana may interact with othor drugs you are taking. This can change how well your
modication works of increase in your risk of side offects from your medication or marijuana

In some cases, these reactions may be severe

Bolow is a list of medications that could possibly interact with marijuana. This is NOT a complete list. if you have
questions about Interactions between marijuana and your medications, talk to your doctor or provider or call the
Poison and Drug Information Center at 1-800-222-1222.

If you are a healthcare professional and would Bke 1o read more about drug interactions and kinetics, please visit
our Healthcare Professionals section and view the Scientific Journal Articles.

*

Generic Mams
Adprazolam

dmitriptyline
Ambodipine
fpixaban
daiplpeazolo

Alorvastatin

Clonazepam

Elail

Marvase

Eliquis

Lipitar

Klonopin

Possible Interacticn

duddithee EMocts

Ircreased Medication
Concentration

Increased Marijuana
Concentration

Incroased Medication
Concentration

Incroased Medication
Concentration

Increasced Medication
Concantration

Increased Medication
Concantration

Increased Medication
Concantration

Iincroasod Medication
Concentration

Increased Medication
Concentration

*

Aaiditional drowsingss

Possible Oulcoms

Incrgaded Medication
Side Effects

Increased Marijuana
Sido Effocts

Incroaded Medication
Side Effocts

Incroaded Medication
Side Effocts

Increased Medication
Side Effocts

Increased Medication
Side Effects

Increased Medication
Side Effects

increasad Medication
Side Effects

increased Medication
Side Effects



Generic Name

Drospirenone; Ethinyl

Estradiol

Enalapril Maleate

Escitalopram Oxalate

Estradiol

Ethinyl Estradiol;

Norgestimate

Fenofibrate

Finasteride

Fluconazole

Fluoxetine

Hydrochloride

Guanfacine

Brand Name

Yaz, Ocella, (others)

Vasotec

Lexapro

Estrace, Natazia

(others)

Ortho-Cyclen, Ortho

Tri-Cyclen (others)

Fibricor, Trilipix (others)

Propecia

Diflucan

Prozac

Intuniv

Possible Interaction

Increased Medication
Concentration

Increased Marijuana
Concentration

Increased Marijuana
Concentration

Increased Medication
Concentration

Increased Medication
Concentration

Increased Marijuana
Concentration

Increased Medication
Concentration

Increased Marijuana
Concentration

Increased Marijuana
Concentration

Increased Medication
Concentration

. ¢

Increased Medication
Side Effects

Increased Marijuana
Side Effectss

Increased Marijuana
Side Effectss

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Marijuana
Side Effectss

Increased Medication
Side Effects

Increased Marijuana
Side Effectss

Increased Marijuana
Side Effectss

Increased Medication
Side Effects

o K

Lamotrigine

Loratading

Lorazepam

Losartan Potassium

Montelukast

Naproxen

Brand Name

Advil, Motrin

Lamictal

Clasitin

Athvan

Cozaar

Medrol

Singulpir

Alove, Naprosyn

Zoftan

Possible Interaction

Increased Moedication
Concentration

Increased Marijuana
Concentration

Increased Marjjuana
Concontration

Increased Medication
Concentraton

Increased Medication
Concentration

Increased Medication
Concentrasion

Increased Madication
Concentration

Increased Medication
Concentration

Additive EMects

Incteased Medication

Concentration

Increased Medication
Concontration

S ¢

Increased Medication
Side Effects

increased Marjuana
Side Effectss

Increased Marijuana
Side Effectss

Increased Madication
Side Effects

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Madication
Side Effects

ncreased Madication
Side Effects

ncreased Drowsiness
and Sedation

Increased Madication
Side Effects

Increased Medication
Side Effocts



Generic Name

Ondansetron

Oxybutynin

Oxycodone

Quetiapine Fumarate

Rivaroxaban

Rosuvastatin

Simvastatin

Sitagliptin Phosphate

Tamsulosin

Hydrochloride

Trazodone
Hydrochloride

Valacyclovir

Valsartan

Verapamil Mydrochioride

Warfarin

Brand Name

Zofran

Ditropan

Oxycontin

Seroquel

Xarelto

Crestor

Zocor

Januvia

Flomax

Desyrel

Valtrex

Diovan

Calan, Vorolan (othors)

Coumadin

Possible Interaction

Increased Medication
Concentration

Increased Medication
Concentration

Additive Effects

Increased Medication

Concentration

Increased Medication
Concentration

Increased Medication
Concentration

Increased Medication
Concentration

Increased Medication
Concentration

Increased Medication
Concentration

Increased Medication
Concentration

Increased Medication
Concentration

Incroased Modication
Concentration

Increased Modication
Concentration

Incroased Madication
Concontration

Possible Outcome

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Drowsiness
and Sedation

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Medication
Side Effects

Increased Medication
Side Effects

Increasod Modication
Sido Effocts

ncreasod Medication
Sido Effocts

Incroasod Risk Of
Blooding

Herb-Drug

THANK YOU

.

:
> 2

INTERACTIONS
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