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(Herb-Drug Interaction)
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® JunsisesynInayulnsiazewuliagdu (Herb-Drug Interaction)

¢ LNETNaA1Ens (Pharmacodynamic Interaction)

¢ \NEWAaUFAIERNS (Pharmacokinetics Interaction)
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nsundreaulnsuasnangayulnslulnedastl 2008-2016

Figure 2 Production and import value of HMP for human during 2008-2016
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2008 2009 2010 | 2011 | 2012 2013 | 2014 | 2015 | 2016
M Production| 2,556.40(2,799.29 | 3,135.52|3,516.90 |3,703.60 |4,722.78 | 4,194.90| 5,237.35| 5,815.54
® Import 327.78 | 398.19 | 359.02 | 474.13 | 500.43 | 690.61 | 658.91 | 521.51 | 541.88

Kwankhao P, et al.
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91115 lUWUsea9A (Adverse drug reaction :ADR)

Ufnzennnadulaglisnslawazidusunsnenasianeuyedlngia
deltonluvuinund Wulymneraieitesiuen
A9y U1avee Jurduld 01198u 929u0U

mﬁgn’l‘a‘m’z.iiﬁ\n/igmﬁ (Adverse Event : AE)
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~ 300-3000 cases X various conditions
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A5tz R UYaRnnEATUeY (Pharmacovigilance : PV)
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DETECTION ASSESSMENT UNDERSTANDING PREVENTION
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http://www.who.int/medicines/areas/quality safety/safety efficacy/pharmvigi/en/
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HPVC Form - 7 (HERE-EDDS-01)
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nsUsadiunsiiamanisallinelseasd (Adverse Event; AE)

Q’ﬂqmﬁﬂmmsﬁaﬁwamqa ‘

19INTITHENS

Taf
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l 1iRaIN1suaslAsuen ‘

v 1

e AE
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Three broad methods

1. msdindulamsnddin (Expert judgment)
e.g. WHO Model

2. WUUAnasn 5§ (Algorithms) e.g.
Naranjo Model, Thai Model

3. sk uuAINUIaLily (Probabilistic

methods e.g. Bayesian approaches)



WHO-Uppsala Monitoring Centre (UMC) of ADR

Anvulugaeszezaniigonndssiunislie (Time sequence)

91 siAnll amnsneSurgldinAnanlseiiluey viiesvideansiail
U ) g5 (Other drugs/disease ruled out)
SonaaldeudronislificUszasdity wdemennennisiuegiadiu
19 (Dechallenge)
mnfinsldentusisdeainoinstusnetauiiulddn wioiinenis
luifilsUsrasdiianunsnesueldfonnsmandyiven (Rechallenge)



WHO-Uppsala Monitoring Centre (UMC)

N15UsUTUAIIUAUNUS

Categories Time sequence Other drugs/ Dechallenge = Rechallenge

disease ruled out

Certain (l9uuuou) yes yes yes yes
Probable (11agl%) yes yes yes no
Unlikely (a3d®) yes no no no
Possible (9129%1%) no no - -

Unclassified/Conditional (lianunsaszyseau) nuneha feanisteyaiiuiia lumawmumdeya v3eegseninnsnsiaaeuleys

Unassessable/Unclassifiable (lyanansausuiiiule) vuneds deya Liitesmevsatauds vie launsansiaeutoyala



DUAINIYITENIN8 (Drug interaction)
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* msSnwlilena

* AnINSkfUsTaA




N DUAINIYITENIN8 (Drug interaction)

aNnNITNeINITlimeUseaeAeInn13iee

NSNS
N5 linNUszaen

(ADR)
AGURNGER

ADR = Adverse Drug Reaction AIUARIPLAABDUNINYGT




N DUAINIYITENIN8 (Drug interaction)

Javeninananisiin Drug interaction

YUIAVDIEN ANIBLANYDIR U

SYEYLIANVDINT AL

% A1AUNS LAEN
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N DUAINIYITENIN8 (Drug interaction)

NI5USUTUAIIUFUTIYBIUAN3E 155977987

(Assessment of severity of drug interaction) Useaniy 3 seau

' 1) Major_ #1809 wannaduna lilindunsensdInusamna
ANULHYWIEDEIINT

’ 2) Moderate %d1e0e HadiiiadusinlvigUaeda1n1siadae #adnns
ns3nwninnv/eglulsaweunauuiiu

’ 3) Minor wanefe wamiiadutios lidnludesliinissne




DUATNIY13ERI198 (Drug interaction)

FI0EN DURNTNIELITENINEITZAYU Major Severity

PounliunTesany

Mechanism

Effect

Colchicine
wulumnaana
PAIVIU)

Macrolide antibiotics
- Clarithromycin

- Erythromycin

Australian Rheumatology Ass

Macrolide antibiotics

22l UgUgINITN19U
< -4

Yoo ulyl

P-Glycoprotein

FIVNUINVIN

colchicine

99NAINT N

ociation, 2009

NSANWILUU retrospective Wu
Ansdsdlums e TInTiiu Ty
vosgtheldue Colchicine
iU Clarthromycin lngguag
9 Tu 88 578 (10.2%) l#suen 2
Friliuiudedie uas 1 lu 28
8 (3.6%) vesilwilldsuen 2
fhilseiilesunmuddy 1@edin
vl colchicine laigndu vilv
Nanwla ins1eduTunaes




YUAVDY Drug interaction

Drug - Drug Drug - Food (beverages)
interaction é interaction

r 4
Drug — Herb Herb - Herb

interaction

0@ (dietary supplements)
' interaction

)



nalnnaswia Drug interaction

a196NAlAINUAN M NN NG Y TN 2 Uszinn lakn

® Pharmacodynamics (PD) interaction

Juufiseniinaldsuwtasgnsvesen walifinasenis
WasusUaeseauvetenlusenig

® Pharmacokinetics (PK) interaction

Julfiservinbiiansiasuudasseauaaelusisnieluain
Unfl vislulaen Liode e hulsneIaongns




nalnn1siia Drug interaction

Drug administration

Pharmacokinetics phase

(ADME processes)

Pharmacological effects
Therapeutic effects Toxic effects

xcretion

Pharmacodynamic phase




DUATNILINNNTUNFYNAAIEAS (PD interaction) %%

1un1s99ngnsvasenas1en1e (what drug does to the body)
o ilhiAngnslunisinw uaz/vse wanluwelseavavaver (Junisivagugns
Liiaguszaveluaan

Additive effect : 1+1 = 2 R
Synergistic effect : 1+1 > 2 L LEugnNg
Potentiation effect : 1+0 = 2

_/

Antagonistic effect : 1+1 0 or 0.5 —p AUND

¢



AUATNSYINIIAULNTVIAUAERS (PK interaction)

Drug metabolism Accumulation

Therapeutic
effect

Phase Il reaction

Phase | reaction Cytochrome P450 (Liver)

2
Metabolite(s)

C::jzugation CYP450 Bind to proteins Bind to DNA
ymes ‘ ‘
Elimination Cell damage Mutation

L 4

Detoxification




DUATNYIN A TULNFYIAUANENS (PK interaction)

Javegniuanan1siuagusiade seave1luiaen

Gender

T N T N R SV AR
e e T SRR
RN 3 X o~ 2
B S A

S

o SIS
°'§§‘§’C£

Enzyme Induction

and Inhibition

7 AR 4

-, ) w ¥,

AT L .:;-.\'a-‘.y?:

& > "_.‘ A'.VTZO‘ -y
A3 LB 2




Cytochrome P450 (CYP) enzymes [Cytochrome P450 system]

gnT1dIuvasemsea1signivaguLaslngaules CYP 450

CYP3A4/5 (30.2%)
¢ Induction
*Sex (f>m)
* Inflammation ()
* Polymorphism ()
<)l *Age (1)

CYP3A4

Cytochrome P450 Genetic family Genetic sub-family  Specific gene

CYP2J2 (3%)
* Polymorphism({,) CYP2E1 (3%)

¢ Induction (1)
/ ¢ Inflammation (1)
* Various diseases (1)

¢ Sex (m>f)

CYP1A2 (8.9%)
¢ Induction (1)
* Inflammation (1) /

i CYP2D6 (20%)
: ’CA)hgl(e/[s\t)asw bl * Polymorphism ({ 1)
. (Sgex, m>f ?) ¢ Inflammation ()
¢ (Polymorphism)
CYP2A6 (3.4%)

* Polymorphism ({, 1)

i 4 |  CYP2C19 (6.8%
¢ Inflammation ({) . | P (6.8%)

*(Sex, f>m? e Polymorphism ({ 1)
. ,(L\ge (’[*>) ) CYP2B6 (7.2%) ¢ Induction (1)

*Induction ('P) szcg (12.8%) ¢ Inflammation ({/)
Cntammaton(4) || CYP2C8(4.7%) | +Induction(1) (s
«Age (1) *Induction (1) * Polymorphism ({,)
«(Sex, f>m ?) * Polymorphism (J 1) . Klflar(n/[\n;ation W)
° i L e
: Inflammation (1) i (Sgex 2
Age(T) Zanger and Schwab, 2013




Induction and inhibition of CYP enzymes

Increase metabolism rate

Decrease drug efficacy

Induction
OO Inhibition
Increase drug efficacy
HO o "R Leading to toxicity

Decrease metabolism rate

Mukherjee et al., 2011
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‘ ‘Coumarin Warfarin ‘o ‘
5

A
10 OH

8 N 3

A
2
? 9
O” 0

+ O "0

8 N :
| 100 tablets 100 ablets
\| IN3mg ORFARIN
' ORFAR Smg)
" WARFARIN WARFARIN l
:

SODIum

R




o

Coumarin ‘

e/ng/ulw'iﬁzﬁunzju Coumarin ;
Anticoagulant , platelet aggregation Wulugiviay H’l‘l/o’lgf\?

* Wyana Rutaceae L¥U HIFU AINTUND AeAN Va8

*  Wwana Umbelliferae 14 gnin® wmiien iguaanuau iguunn
Weud1udaen daaynd 1wl Ingues Ingae Ingiiaua

* gn

Y . o

* Jiulgnuen Warfarin  Le@SugnsvinlBundu

* Juugmay Ay Warfarin lanna bleeding wag bleeding time
LU




hlo
c
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=
=

Jaan

SRR
Fennel

Dill

NSUATANLLAY
NNTYa1



‘ o siyulws Mdu Acid <4 ‘

* Aspirin ( Acetylsalicylic acid) [ COX2 inhibitor gUgan158514

Thromboxane A2 #ilalunisinmznguvasindaidon]
* Ascorbic Acid [ azvrudau uzu12 iy C]
®* Free Fatty acid [ fish oil , cod liver oil , evening primrose,
flax seed oil #ifi omega 3 ]
e AnESugnany Bleeding time untu Litasiudl uildinan 1densandne
®* Antiplatelet aggregation , Anticoagulant

o vy antiplatelet aggregation L%u ginkoalide B ( Diterpene) *




‘ ‘ Cardiac glycoside ‘ ‘

®* DIGOXIN
o gulgnuengne nuenduddaants Ny K loss

. mdwauu‘lws 3 anthraquinone ¥ #1917 Ingudn A
YULRALNA FuAdN ssmammmm mmamnaaam ULYIULYN

o ggudlaanng WU NTTRULA vg
N laauial (Heart Failure)




‘ P swumuuag insulin - @ ‘

* iAim drug interaction nuayulws anuimaluiden 1wy

ULTIUN BNLTEINT Wnzatalas Uassein Ly
* An drug interaction NU81a18 N anthraquinone L3y
UV AU YUHANA Y THUIIAaMTIVWNT L

ffudle glucosidase Haz annN1IARFUNglAE gnszudLaan



sdyulnsnenveangunatdIuiuivaurulaguy
(Additive or Synergistic effects)

Drugs

Herbs

Potential interaction

Anticoagulants
Antiplatelet drugs

aspirin

High saturated fatty acids
Cod liver oil, Evening primerose oll,

Flax seed oll, fish oil

Decreased platelet aggregation;

additive effects

Warfarin
Anticoagulants

Antiplatelet drugs

Warfarin-like activity and warfarin
analogues %38 coumarin
WgUIUGREN UM L 8URIGNLAY

Wieuwnd Weutnudden /du wana

Increased bleeding time;

additive effects

Aspirin
(Acetylsalicylic acid)

High vitamin C

Nz udon uzu HNIN

Increased bleeding time; Decreased

platelet ageregation; additive effects




syulnsnanveangnitalunuivgwnulaguu
(Additive or Synergistic effects)

Drugs Herbs Potential interaction
Digoxin Laxative anthraquinones | Loss of potassium; increased
ULVIULYN AU éanLﬁmmﬂ digoxin toxicity; may lead to

Shlol heart failure
Diuretic : NSELAULAY

Antidiabetic drugs Hypoglycemic activity Enhanced glucose transport;
and Insulin (gs¥Tun 1umeased fin | Stimulated insulin secretion;
W9 WNzanelas Wiy Increased insulin sensitivity; "
UBDTLLIA %Jmﬁﬂ additive effects = )}




X . .
ULszAUn (Momordica charantia)

N15ANYILUU multicentre, randomized

double blind active control trial Iur;:iﬂ’aa DM type
2 91elv 1 Uunan 4 dai Inewusdthesendu 4 nau
- o IFSunesviuneianeuis Feilansansday
A8 charantin (0.04-0.05% (w/w) Tuwwia 500, 1,000
Waz 2,000 mg Suavads

-

nan1sAnwInudn gUaglungui 4 Felasuazszauntu

= YR = 1 A : gmr:f
YU 2,000 mg A5LAUUINIAIULEDAANAIDEN9H e
UYHAIAYNINENA (Fuangchan et al,, 2011) -



NNLYRIA (Gymnema inodorum)

Qe

LI o w . P S Lo 1o
AR fansdrdy gymnemic acid sfigndduginisuuduina

- OH = g a o [ v 2/
nore VEABNIAATIINMAUTIUALAGN nsgAuNTaTIILaY
TOH  qpuua Beta-cells N3zAUlINITAY insulin 11NT

Wunalmienaluldenanad (Tiwar et al, 2014)

- NMsAnwIsadtinlusaatinsund wuillenuwluesn (1.5 g)
YUT 139911787 15 UINEINISNAFIULIAE Jnaanseaulinialulaonls

pglitudAgy wazgvsanuealudenlinanlsiunsstiuvueilasu =
- wonntiunssulssmurdemn Suae 1 ufh wdemsviud deiiles }N
28 $u annsomvauszduinaludongean (peak plasma glucose S

ety ’

concentration) l#AninguitlaildSudsemu (Chiabchalard et al, 20100 = »



NNLYY9AT (Gymnema inodorum)

Q

@
- msAnwlugUie DM type 1 1nglaSu Gymnema Sylvestre
¥l 200 mg b.id. lnaidunisiasuiiudnainnsnlasudugau

s Juunfeguay nudndiniawes HbALc anasanniineg1auin

SWANSON !

11 12.8 % LU 9.5 % nrgluszezingl 6 Lou

| Sylj/eeasftre | (Shanmugasundaram et al., 1990)

! Blood Sugar Support

- mMsAnwlugUe DM type 2 lnglipumfwsguainluienn
WA 1.2 n. weluiiseu 150 wa. Juay 3 ASY Maslne11s 15 Ui

Ansanu 8 dUan lunugnssneIluInI _
(Bespinyowong et al., 2013) -



UUULATD LAY LAY
( MENISPERMACEAE )

. Arcangelisia flava Coscinium fenestratum

a = %4 1
VUULATD . Wy (Law)

-
ENZYMEDICA

Be .
erine
Barberry Seeds

ar Metabolism

O  #5189771 @15 berberine (18 1uNI5 [WuRNusoIwas)

= & o v o~ Yy o " W o QY a g

O FawuTuaiiupIauasuiy analinadiafesdanala vinlvia

\ % = Y (Y] a 1 1 A g >
a1n1swelatald Jamssednsyialunisivederadeady S

/N aa 1 o 'y Y] v ;i./«_" Dt

0O JTYLIAUIU INS1E 01N YAaTEULLAeN FU wazilala o

CHs O\CH3 (Al-masri et al., 2010) " ‘_ *



UUULATD LAY LAY

25- L AUC 284 Midazolam 81uaunau

Walviananadasiuuszniu berberine (300 mg t.id.,, A
: o 0 £ 20- :
p.o for 2 weeks) WUIITLAUNITNINIUYBY CYP2D6, §§ —=— berberine
1 SN o W aa =" 15“
CYP2C9 waz CYP3A4 anadag1eiued1AynIeaa %5 |
(]
£ 104
2 15+ 1.5 =3 P
§ WU Losartan (#1ananuay) Tudadiizainay % 0 : 3
= - WU Dextromethorphan/ludaanazuinau
™ | o
1.0 g 1.0-
g E
3
g 0.5- EO.S-
s
s & .
5 0.0 T T 0.0 T i,‘-/ . JN.’
* < o & ol
\"'oe 'Pé & o(dé (Guo et al., 2012) v >



Sy v ow

syulnsianveengninununueuaudaguu
(Antagonist effects)

Drugs Herbs Potential interaction

Warfarin High vitamin K (d1gl#idenuden) Decreased warfarin activity

a Y 2 I3 =
ge YILVYI IR ‘Uiaﬂiﬂa Coenzyme

Q10
(FueyyadaTy)
Cyclosporin, Tacrolimus Immune enhancers Decreased drug efficacy
(Immunosuppressant drugs 81na Winvaude Wnganelas
A | gfiRudu) MWlunnsinungainneed SLE due law U9
\ ; Tamoxifen High phytoestrogen Antagonist effects

(Antiestrogen drug) NBATOUNI NABY AN NYATLOALN




syulnsnenaagunlainnsnadugn (Absorption)

Drugs

Herbs

Potential interaction

High lipid soluble drugs

Cilostazol, Ketoconazole,

Griseofulvin, Isotretinoin,

Theophylline (87198187 aAAN LADU)

Vitamin E,

Evening primrose oil, Fish oil

Increased drug absorption;
increased drug activity or

toxicity

Immunosuppressant drugs

Cyclosporin, Tacrolimus

High fiber \Wiewndnvoy UN LaaN

Mucilage Vidgniag Tua1gean NMsRATUANAY

Decreased drug absorption;
delayed or decreased drug

activity

Alkaloid drugs
(ANAZNDUALLNUTL)
Atropine, Codeine, Theophylline,

caffeine Pseudoephedrine, reserpine

High tannin
YUY aualv fanan wWasnduayulng
= < v A« a
s1fman lavienin Mluemnsiatu e

annenau Alkaloid

Complex with drug; ‘

decreased drug absorpi




syulnsnenaagunlainnsnadugn (Absorption)

Drugs Herbs Potential interaction
Sunitinib YUY (@13 EGCG) tannin 990 | Complex with drug; Case report: ;:J\Tﬂ'JEJ%JU
(euzseald) Tnassadrady alkaloid Y Ly esHan ausly &1 sunitinib 5luTaUTNARNTIAIVANEINS
AILUANANBUAY Tannin 1af sipungUeiinsSuUsEn U e RSN

TuNaU139519M8 wenudnuseansnmlunis

AIUANLIAYBILT sunitinib anas

Drugs Laxative anthragquinones Increase Gl mobility; decreased drug
(non-specific) HUTUYWVN AU ‘quLﬁﬂmﬁ 8791 absorption
w1z lenangeen
~ .| Chloroquine (alkaloid) Suusznu UINT2LPUUAS (pH 2.7) Altered gastrointestinal pH (tU&gun17z
o™ fAunsa aznaneluinga n1sgadu | wingww (pH 2.8) Wwzud (pH | pH Tunsswnzansiliianisudsusou)

Hgag pHAIZWIE LWL 2.6) L8 wasknuiiuanWy | ; decreased drug absorption




Substrates (Drug)

Inhibitors (Herb) of
P-glycoprotein
Transmembrane
glycoprotein 1428n5531881

syulnsianaasundanisnseaneyn (Distribution)

Inducers (Herb) of

P-glycoprotein

Erythromycin, Tetracyclines, Itraconazole,
Fluoroquinolones, Protease inhibitor,
Vincristine, Paclitaxel, Doxorubicin,
Methotrexate, Loperamide, Domperidone,
Carbamazepine, Phenytoin, Gabapentin,

Losartan, Nicardipine, Verapamil, Diltiazem,

Digoxin, Dexamethasone, Aldosterone,
*3 “ = | Cyclosporine, Tacrolimus, Clozapine,

{ | Imipramine

Gingko, Valerian, Pepper,

Turmeric, Ginseng,

Berberine, Catechin, Piperine,
Emodin, Quercetin, Curcumin,
Demethoxycurcumin,

Ginsenosides

St John’s Wort, Garlic,

Liquorice

Hypericin, Kaempferol,
Quercetin, Genistein,
Bisdemethoxycurcumin,

Glycyrrhizin

I




syulwsnetatinasionsiasuilaen (Metabolism)
0

Substrates (Drug)

Inhibitors

Inducers

Azole drugs, Calcium channel
blockers,

R-Warfarin, Macrolides,

Amitriptyline, Statins,

Oral contraceptives, Saxagliptin,
Pioglitazone, Proteinase inhibitors,
Paclitaxel, Doxorubicin,
Carbamazepine, Cyclosporine,

Tacrolimus, Prednisolone,

fmeanglas anlalulng
FRITUN LHgUA

iiuu nsziioy 39 wEnlne
Nzvulau

wlzfne fmdes

YUV VIUTL

U3 vEleune lay
Echinacea,

Cranberry, Grapefruit juice

L& NIz

VELDHULNA

Grape seed, Echinacea,
St. John’s Wort




a = 3 a o
syulwsnanaiinasanisiiasunlacen (Metabolism)
—————————————

Substrates (Drug) Inhibitors Inducers
Amitriptyline, Clomipramine, B9 viutu uzvutey, winlne
Codeine, Desipramine, YWVYD LEL YU
Dextromethorphan, Imipramine, Qfﬂ,éﬂ‘u NUNY
Metoprolol, Nortriptyline, Saw palmetto (‘lhagmﬁlaﬂ),
Oxycodone, Paroxetine, Echinacea, Grape seed,
Propafenone, Risperidone, Valerian
Thioridazine, Timolol, Tramadol,
Venflaxine




a = 3 a o
syulwsnanaiinasanisiiasunlacen (Metabolism)

Substrates (Drug)

Inhibitors

Inducers

Amitriptyline, Celecoxib,
Diclofenac, Ibuprofen, Naproxen,

Piroxicam, Losartan, Phenytoin,

Sulfamethoxazole, Tolbutamide,

Warfarin

wAsuues fmezanelas Taun 39
wlziy

YLLOUWA DNE0T NIuLTiey 9
e

AR (Goji berry),

Echinacea, Peppermint,

Valerian, Grape seed

Ty
St. John’s Wort




a = 3 = -
syulwsnanaiinasanisiiasunlacen (Metabolism)
—————————————

Substrates (Drug) Inhibitors Inducers
Amitriptyline, Carvedilol, Uaun U9 wlzfe nsziivu law
Celecoxib, Citalopram, Valerian

Clomipramine,
Cyclophosphamide, Diazepam,
Glipizide, Ibuprofen, Losartan,
Imipramine, Irbesartan,

Lansoprazole, Phynytoin

o T A
P

v ~
% a

”
ro AR
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9R49NqY: Pepper
7

%
Yo INYIANENS: Piper nigrum

g .
96 Piperraceae

doudld: wén
A33WAM: aneINsViesdale wiugniden Tuanludld Tudeadn
ANBNIANFYINGT: anszAvUInIalulaen anlutiu dgvsaueandndu

I

AANIIONLEAU UTSINIDIN1SUIANALLTBLAZTDMAD A1ULTaaNZISY AU
oy LDLUATILSYLAZ LD



winlne

¢

- MINAEBUANSTUTINITINUIBLaUlY CYP3AS Uay
CYP2D6 lunasanaassuasayulnsvatevia@inaegi) wuin
Nawinlve Agnsn1sduganisvingiureeulss CYP3A4 wag CYP2D6

15@3{15\‘1 84.0 uaz 72.8 % suaeu lunauzil Ketoconazole (1 uM)
JUEs CYP3AA 1a 76.1 % @ Quinidine (1 uM) &ugy CYP2D6 la
88.3%

P CYP3A4 = [N-methyl-14C]-erythromycin N-demethylase activity
o CYP2D6 = [O-methyl-14C]-dextromethorphan O-demethylase activity
Usia et al., 2006



winlve

100

% Inhbition

Usia et al., 2006



winlve

- NMINAFBUNTHIULINEWARYB9E1 digoxin wag cyclosporine Tu
Caco-2 cells Wu1 @13 Piperine @uanlaarnnsnlne dgnsdudinisyinauey

P-glycoprotein Fadulusiudviminiduensenainiaas (efflux protein)

yiliin1ssuNg e veden digoxin kA cyclosporine LiidNINTU tnedian IC,
WINAU 15.5 wag 74.1 pM fuaIau

- UBNANUUANT piperine VWA 250 UM L NTETUTINITNIIUVDS

wulasl CvP3ad Fsldlunnsideuntaden (Verapamil g5SnwIANAulaTings
waziuen Arrhymia ) Ty D-617 lauseunes 75% e?iqqﬁﬂfj'l Ketoconazol
(0.5 uM) AgUSIle 70%

Rajinder et al., 2002



wWInlng

Ketoconazole 0.5 uM = | Piperine 250 uM

Inhibition of D-617 formation [%]

73] @ _Pé-' N €
f Q‘f Qf Q“f{’ Qf 4 Q@é@.

g. 4. Inhibition of D-617 formation after incubation of uman hver
microsomes obtained from five livers with verapamil and different con-

: centrations of piperine and ketoconazole (0.5 uM) compared with incu- Rajinder et al., 200
e . ] bation without inhibitor.
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YLpuwd ()

[ %4

Fo99ngw: Chinese liquorice
Yo uANEnS:  Glycyrrhiza uralensis

29A: Fabaceae

d9U: 9N
AssnAn: Usariutune Jassnaaunly duauve Juidanil
e lnduung Ungeialali

NIFANYININFUINGT: UYNTADIZUUNIUAUDIMITIUNITTN B LKA
o 15059 UNBFDNITVAINIALUNTZINIZDINT HgnEAa1eNaLLoLTU



YLpuwd ()

¢

- N15ANYY pharmacokinetic SLumﬁ%ﬂU%mum cyclosporine
(NADARIUNIL) VUA 2.5 mg/kg IufUEN AT ALY NI YiSeENS
glycyrrhizin WU @saninvgloNma wag glycyrrhizin dnaaauIunaen
cyclosporine Tunsznaaenls Iﬂﬂlﬂﬂizﬁumiﬁﬁmuﬁuaq P-clycoprotein (P-¢p)

‘17]'LﬁlﬂﬂéﬁaﬂﬁUﬂﬁSU?uéﬁU@@ﬂmaﬂﬂq
dsanauseuwma  an C_ 49.0 % wag AUC, , 45.6 %
Glycyrrhizin am C__. 81.3 % way AUC, , 718.2 %
yonaNTUES slycyrrhizin (100 puM) wag slycyrrhetic acid (25 pM) gs3ina

n3gAuNIsINUadaulyl CYP3A4 l9 25.5 uag 30.2 % AUaIRU

Hou et al., 2012



e —QO— CSP alone
IS —&— CSP + GZ (150 mglkg)
S —A— CSP + LE (150 mg/kg of GZ)
£ 1000 4 —y— CSP + LE (150 mg/kg of GZ, T doses)
[
w
O
]
| =
o
®
@ 100 -
L+]
=
[&]
(4]
-
<
o
)
= 10 T T T T T 1
L 0 100 200 300 400 500 500
P Time (min)
5 3

Fig. 2. Mean (+5.D.) blood concentration-time profiles of CsA after oral adminis-

o e A tration of CsA alone (2.5 mg/kg, O, n=6) and coadministrations with single dose of
- GZ(150 mg/kg, ¢, n=6), single dose of LE (containing 150 mg/kg of GZ, a,n =6) and
¢ & seven doses of LE (containing 150 mg/kg of GZ, ¥, n=5) to rats.

Yzauwed ()

180

140

120 1

Relative fluorescence (%)

Control B K 100 50 25 25 125 B.25
GZ GA

Fig. 4. Effects of ketoconazole (K, 10 pM), GZ (100, 50 and 25 pM) and GA (25, 12.5
and 6.25 M) on the activity of CYP 3A4 (n=3). Control group was treated with
equal amount of DMSO as other treatment groups. *p < 0.05, ***p < 0.001, compared
with control group. B: background.

Hou et al., 2012
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24Ngw: Black seed

D. .

1

YINYANERNT: Nigella sativa

(-1
249¢f; Ranunculaceae

dau: LA
assnan: Juaunslviasganing duauluald Weges unviesdn wie

1%
o U

wnandey Ungelaiin Juiun dullaanie duseq Juuegn wilsmay U
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NRUA

¢

- @nsanaLieuaInIY 95% ethanol Watnlunaasugmsdugin1svingu
Yo3ulel CYP3A4 way CYP2D6 71l@ann human liver microsomes Tuns
Waguwuasen Dextromethorphan (DEX)

CYP3A4

Dextromethorphan
3-methoxymorphinan (3-MM)

WU arsadafisuslusung 100 pe/ml anunsadudinisiuasuntas DEX Ty
DOR wag 3-MM ¢ 80% way 60% nua1au

Al-Jenoobi et al., 2012



WYUAT

¢

- yenantudwiminedeuluetaainsaunmi Inelisutsenu
asanaisumIaun 2.5 g twice daily 1Wuan 7 Ju Tuiuanvneenanadas
98lAsU81 Dextromethorphan Tuwunm 30 me single dose mﬂﬁ?uazﬁﬁmﬁ
v urine Tuthlued 8 wdan1ssutseniuen ietihludinsievivn DEX, DOR,
e 3-MM

- NANTIINAABINUIN A1 DEX/DOR tay DEX/3-MM Tudaaniy

- JTu 127 waz 1.6 Wi muddu uansliiiuiasatndiousdgnsduds
S CYP2D6 uazCYP3A4 ldlunisidsuilasen Dextromethorphan

Al-Jenoobi et al., 2012
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289N Ginger

D. D.

1

YDINYAEANT:  Zingiber officinale

249f:  Zingiberaceae

d2u: ’» Pee=™ .

%

A7,
e

AN 9D

S
SR
Xk \
1

A35NAN: SN¥191N15919490 Lile WFuavias amsiiges U
799 wnAauld 9 sy
ANSANWININLAFVINGT:  SUTINISTUFIVDUNAALERDA TUUNR VA

‘ NILNNZDSHaTa lUURMILTY §Udute H. pylori HUNITONLEY
c o Untede du Jestunmsiiauziseanldlung



) ¢

~ msvadeugvisdudueulysd CYP3Ad, CYP2D6, CYP2CY way
CYP1A2 wosansain 70% methanol vasndnadih (Capsicum
annuum), WssW1 (Murraya koenigii) waz 39 (Zingiber officinale)
WU m'ﬁaﬁmlu%@ﬁqw‘éé’uégmuiﬁziﬁ CYP3A4, CYP2D6, CYP2C9 way
CYP1A2 ﬁaaﬁqﬂ lnedlan IC,, WU 286.69, 249.52, 177.71.42 uay
208.86 ANUAPIU

Yy 2 1 a Y A YR Y A a
LLaﬂQELVLVU']T’UQﬂJLLU']IUNVW%I%I@@EJ'NU@@@J\EJ RPN

lonaluin drug interaction Hag
Pandit et al., 2012
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Table 3

ICso (ug/ml) value of the spices and bioactive compounds on the metabolism mediated
by CYP3A4, CYP2D6, CYP2C9 and CYP1A1. Each value represents the mean4S.E.M
(n=23).

Sample CYP3A4 CYP2D6 CYP2C9 CYP1A2

Capsicum annuum  99.694+3.73 6825+1.21 88.03+0.83 84.16+£1.67
Capsaicin 184.544+6.23 153.64+1.24 13259+£3.96 172.10+£3.21
Murraya koenigii 16047 £5.45 206.63+1.99 156.564+3.77 129.6642.40
Mahanine 191.63+6.42 27213+430 206.85+3.75 156.524+5.14
Mahanimbine 186.67 +1.87 249.334+1.14 202.014+2.86 148.57+1.30
Zingiber officinale  286.69+3.36 249.52+3.16 177.71+4.58 208.8643.78
6-gingerol 341.57+3.04 309.84+9.60 209.42+3.08 265.034+7.77
Positive control 6.15+1.24 402+094 1331+1.22 18.22+1.00

Positive control = Ketoconazole

Pandit et al., 2012




MUY UlnTIUY ‘

561 fssanate uazaniz (2007) linnaeugrasudaoules
CYP2D6 waz CYP3A4 vasansafameiuay ethanol vasauulng 16 ¥in Tu
NADANAADI WU

asulnsfifigridudaeulusl CYP3Ad Idud ansada ethanol e
anlalu (IC,, = 0.77 pg/ml), VU, Yuiana, Nszyee, 9, VEINUINLLT,
InveTLTs wagluthun (Fuwnn)

anulnsfifignssudaoules CYP2D6 ldun arsarn ethanol
Y29anaLu (IC,, = 23 pg/ml), Yuuinmne, vie1ruInuud, U, 51999, 570 !
NINUTY, UMK, nszres, Hvzanelas uazluthun @uung)

Dumrongsakunchai et al., 2007



Table 1

Sample

A. paniculata (Wmzanalas)
C. alata (ﬁqmﬁﬂmﬂ)

C. asiatica (luthunduw)
C. asiatica (luthunauung)
C. longa (vitud) (Walue))
C. longa (vituiu) (Fadn)
Cyanobacterium (spirulina)
G. pseudochina (3TUNWINTH)
K. parviflora (nszanesn)

M. alba (viipu)

M. citrifolia (ﬁl’lgﬂaa)

M. hortensis (Uu)

O. aristatus (Mg MUIALIN)
P. amarus (gnlsilu)

R. nasutus (naaude) Qu)
R. nasutus (Masuta) (51n)

T. laurifolia (31939)
Z. officinale (W4)

my S. Leucantha (wyuudszaunmy)

IC,, values (ug/ml)

IC,, values of ethanolic and aqueous extracts of Thai herbal
plants on human CYP3A4 and CYP2Dé6 activities.

CYP3A4 CYP2D6
Ethanolic extract Aqueous extract Ethanolic extract Aqueous extract
ND 566.7 + 125.0 827+ 6.4 ND
243 £ 143 253.33 + 40.4 33.00 £ 25.6 ND
583 +23.1 > 1,000 2133 + 205.0 > 1,000
ND > 1,000 83.3 £ 20.8 > 1,000
ND 76.7 + 15.3 ND 163.3 + 41.6
ND ND ND 430.0 £ 43.6
ND > 1,000 ND > 1,000
136.7 + 70.2 > 1,000 50 + 25 563.3 + 309.9
28 £19.5 120 + 20.0 77 £9.54 726.67 + 40.4
626.7 + 58.6 > 1,000 630 + 55.2 > 1,000
ND > 1,000 ND > 1,000
13 +£3.6 553 + 145 33.33+£8.1 ND
40 + 8.7 286.7 + 65.1 31.0£19.5 406.7 + 141.9
077 £ 0.1 2533 + 4.6 23 +£ 269 133.33 + 66.6
> 1,000 > 1,000 ND > 1,000
533 +11.6 853.33 + 98.7 47.00 = 10.8 ND
756.7 + 204.0 ND ND 410.0 £ 151.3
2033+ 1159 247.67 + 66.6 45.00 £ 5.0 ND
30.3 £ 15.1 270 + 79.4 ND ND

Known IC,, values
CYP3A4 inhibitor  (ug/ml)
- Ketoconazole  0.11 + 0.08
- Erythromycin = 83.33 + 61.10
Known IC,, values
CYP2D6 inhibitor  (pg/ml)
- Quinidine 0.97 + 0.06
- Fluoxetine 0.04 + 0.01

1 e v ¥ ¢
Agelifinan1sdugaudulyy

b2
o

suulasanelunislysaunu ‘

Dumrongsakunchai et al., 2007
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aayulng daunld | 33n15ana HANIINAADY LANE381989
Wigudnlaen Wan Methanol | @13 5-methoxypsoralen (5-MOP) # Subehan et
(Foeniculum vulgare) wonans | wenldannisutiaen dgnsgues al., 2007
5-MOP | CYP3A4 lagdian IC,, winfiu 18.3 uM
U1 Tu Ethanol | asanmannlutniguagues CYP2D6 | Ye et al,, 2014
(Nelumbo nucifera) Taedan IC,, WIAU 0.96 pg/ml
AU Ha gsanaun | Agndnisdues CYP2D6 e 98.1% Usia et al,,
(Punica granatum) Tuduain 2006
Navany
EtOAC
TngYuIauN Tu a1 | asadnvedlngnduniauin 3.3 Magalhaes et

(Artemisia annua )

mg/ml Ansduse CYP3A4 uay
CYP1A1 37-60% WL@toenindlawieu
AU Ketoconazole

al, 2012




UL (Moringa oleifera) ‘

gunulaguy

Enalapril

Amlodipine
Simvastatin

Omeprazole

Y
v

B Hgysdudaueulad CYP3Ad vl ualaduiu CYP3AG
V. gnuUsanmanas vinlviszauenluiaongadu




viiudu (Curcuma longa) ‘

guaUUag U

Isosorbide mononitrate

Diclofenac
Simvastatin
Enalapril
Amlodipine

\ 4

% gustiudaeaulesl CYP3A4, CYP1AG yilvieniuauelaguiuouley
s wiantignuUsaninanas vinlviszauenluidongadu




UUNsLNegy (Allium sativa)

gILHUUIUY

Enalapril
L] P

Amlodipine
Simvastatin

Isosorbide mononitrate

Aspirin

ANTaAAUAULARAIIDIALESUYNTAVLIAAAMNAL
. Ngnswmtenineulad CYP3A4 vinlveniumniualadiiu CYP3A4 |
& anuUsanwLiNaaY vinlviszauenluifenanas

& <

UNTTULINITINE NGUVDANAALADA TUEITUANTVD aspirin




anlalu (Phyllanthus amarus) ‘

gunutaguy

L Enalapril
Amlodipine

Fenofibrate

%4

ﬁmﬁ fudaeulasl CYP3AA, CYP1AA vhlseniumusladeuioule

V. wiantignuUsaninanas vinlviszauenluidongadu
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¢

AUNLAN uzvruday

®

Terminalia bellirica Phyllanthus emblica

Terminalia chebula

(Combretaceae) (Combretaceae) (Euphorbiaceae)

asanans: YUY seuteviae Tuludy Yiuaunasinim 4 Tusienie

1 .
LI [o) [o)

(" U139A189 1sugiAuny



AISUASNEAN

¢

a13anm 70% Methanol wasanelve aneiitnn usvulou Lay
AFURNINA" Lﬁaﬁwmmaauaw‘é%gﬂLauingﬁ Cytochrome P450 fen
19970 rat liver microsome 918735 CYP450-CO complex assay WU
asanamuninanfignsdudueuled CYP 3A4 uay CYP2D6 agns

gau gl IC,, Wiy 119.65 pg/ml wag 105.03 ug/ml Tuvgusd
Gallic acid Fuduasdrdinulusiisu e IC,, 111U 87.24 pg/ml
Waz 92.03 pg/ml AU

Ponnusankar et al., 2010



ANSUATHEAN

Table 1
IC5o values of Triphala and its ingredients on the metabolism mediated by CYP3A4
and CYP2D6.

Test extract Solvent used ICso value (pg/ml)

CYP 3A4 CYP 2D6

Emblica officinalis Ethanol 15211+ 2.18 109.96 + 2.74
Terminalia bellerica Ethanol 77.94 + 1.52 90.20 + 1.07
Terminalia chebula Ethanol 95.52 + 1.26 10235 + 1.16
Triphala formulation Ethanol 119.65 + 1.91 105.03 + 0.98
Gallic acid Ethanol 87.24 + 1.11 92.03 + 0.38
Quinidine Ethanol - 3.06 + 0.80
Ketoconazole Ethanol 6.76 + 0.91 -

Ponnusankar et al., 2010



Aragreayulnineaiie
interaction AV antidiabetic drugs

WaN13 N8N

IUNNRTEY Inhibited CYP3A4 Increased efficacy of Pioglitazone and Repaglinide;

(Aloe vera) and CYP2D6 additive effects with

Nmzaelas Inhibited CYP3A4 Probably increased efficacy of

(Andrographis and CYP2C9; enhanced Glibenclamide and Pioglitazone

paniculata) glucose transport
St John’s Wort Induced CYP3A4, 1A2, Decreased efficacy of Sulfonylurea, Thiazolidinediones,

(Hypericum perforatum) 2D6, 2E1, p-glycoprotein Saxasliptin (probably); additive effects with antidiabetics

\

Taunavia Induced CYP3A4; stimulated | Probably decreased efficacy of Glibenclamide;
- (Panax ginseng) insulin secretion Pioglitazone, Saxagliptin; additive effects with

antidiabetics (Holstein et al., 2012; Rehman et al., 2014)




syulwsianafia PD interaction

Synergistic Effect: 1 + 1 > 2

TIUNNATELVYIN LN ShanganUadlUsAY CYP1A2, CYP2E1 way CYP3A1
A LNLTY 50% viteneengnatead Lngeduang

dinnudeyaauulng Auznduaans unnInerauuiing, 2009



R dunsNIgIsEndayulnsivewnudagiu
(Herb-Drug interaction)

g1 9 518015 laun ULYLLVA
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Wnzanelas
LNYSHIAR
asulna
gneulaenel
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FoInereans’: Senna alexandrina Mill.

doufildiduen (Part used): lu

ananaLnduinen (Pharmacology): ULVULYNAA1EAYAD NQX anthraquinone
slycosides LU sennoside A sennoside B uaz aloe emodin Lﬁa%JU‘U'izmuLsﬁ’]zji'Nma
wwgnuuaitssludmléiugAsenldasngy anthraquinone GeansanaduruntiadilEd>?
ﬁﬂaiﬂﬂﬂsaaﬂqwéﬂmﬂ'ﬁﬂizéjmzwﬂwmﬂu%u submucosal  (Meissner’s) plexus
LA myenteric (Auerbach’s) plexus nsgAuNsIARBUFVaIELE (peristalsis) way annns
annludld daelvigaanszdeun® y-

www:thaicrudedrug.com
by Sudarat Homhual




N UTULLUN

U2uUslY (Indication)’: ussM@INNTYIDIEN

sULuUE1 (Dosage form)' : euAdea 81l 819

YUALAZIS Y (Dosage & Administration)? :

- wiiave Fulszmuatiay 2 n¥u va1feutszanas 120 - 200 faddns fouuay
. yiauavgauazedadia SuUsEuatiar 800 - 1.2 n¥u rouuey

Soyduloan
Tuunuion
SENNA LEAF
Cassia Angustifolia Vah!
9152018 Wfifiogn
vinnAUga




N UTULLUN

Yavinuly t: ﬁgﬂ’wﬁﬁmwm\‘lLaummiqmﬁu (gastrointestinal obstruction) w3aUanalag
Linsanng

AR ! :

- msszfansldlufinorgeinnin 12 Yudelugiae inflammatory bowel disease

- mMsFudsemueturuIngs enavihliiinlndniau (nephritis)

- ldmslefarenudunaiuiu insigagyiliiesde %ﬂéﬂmaiﬁﬁmizj@tﬁsﬁwLLazLﬂﬁaLLﬁ
wnnnululneamglnwnadoulaznisidinsenulusregiauiuassilranldlugTuse
g1 o ldlgeazlinne

- ssrTinslilundeisnsssuasliunyns
9115 liNeUszaed 1 Uanuiuvios Aud




N UTULLUN

gunsnsgr1senINayulnsivemnuiloguy (Herb-Drug Interaction)’:

al [~ aa -] o [] ar
gaulns gunulagiu NAYDINIIAATUNTAIEN dauuziialysuiu
Warfarin (g1avangdugen) fudainsinenguusnanidon (lenadensendty
Aspirin waz udedatn)
Digoxin Sennoside N3¥AUNITUDBNYUBY Potassium 81YN
(ensnwlsanla) Tidonnas wilasiu Aaunfinisusuiuiaung Uin

= ! =
AIYe DDULNAY

JEHERTGHIIR ) Astemizole Sennoside B inhibited CYP 2J2 catalyzed vianideanisldonasulng

astemizole with 28%inhibition. (in vitro)

Corticoadrenal steroids Sennoside N3¥AUN1ITUBBNUBY Potassium

Diuretic drugs 219 lAAnN12201N15 hypokalemialdunenis

(furosernide (Lasix). HCTZ nggm) AAULeA M3 Uinnanuile ladusysn

Theophylline




UseN1ARMIZNTTUNTHAILISEUUEWINTA S TauTemanurawnd 2559 Usena o Sufl 19
ANATIUS WA, 2559, AAANTIVARAIUNW L8N 133 ouilay 86 4 Tuil 12 lwwieu 2559.
Van Gorgom BAP, De Vries EGE, Karrenbeld A, Kleibeuker JH. Review article: anthranoid
laxatives and their potential carcinogenic effects. Aliment Pharmacol Ther. 1999;13:443-52.
Srinivas G, Babykutty S, Sathiadevan PP, Srinivas P. Molecular mechanism of emodin action:
transition from laxative ingredient to an antitumor agent. Med Res Rev. 2007;27(5):591-608.
Leung L, Riutta T, Kotecha J, Rosser W. Chronic constipation: an evidence-based review. J
Am Board Fam Med. 2011;24(4):436-51.

I 298n38919, 29 AnTeuAns. avulwstusudagtu.. Audeduiie [Bumeside). 2557
ihdadle 27 fuensu 2566]. Whddldann:
http://www.pharmacy.mahidol.ac.th/knowledge/files/0209.pdf
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FoInereans’: Curcuma longa L.
doufiléiduen (Part used): W
i]‘i/lé‘l/l’ml,né’%‘iwﬂ’l (Pharmacology): Gufu%’uﬁmiﬁﬁmﬁa &y curcuminoids

(@15Us2naU phenolic 1 curcumin (diferuloylmethane), demethoxycurcumin way
bisdemethoxycurcumin) LLazﬁﬂﬁu%am%m&J (19U tumerone, atlantone tag zingiberone)?
ﬂalﬂmmamqwﬁmwumqLaummﬂéfm dinnnsasanasndaing Lﬁumiﬁuﬁfaﬁuaqmﬁﬁ
innnswdaeula] ﬂauumu‘wamumwmmmuau ma’lumiaaammi yonaNfsannsa
annsinSalunseinnzemns wazanldanta’
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VALY

QJ

Yausly (Indication)': UsIMNIBINTHULINLELA VIDBA VoD

sUkUUEI (Dosage form)!: ewAUga y1dln

YUIALAZIS 1Y (Dosage & Administration)?:

- ylauaUgauaz oo Sutssvuetay 500 fiadndu - 1 n3u Fuoz 4 ads

NAIDIMISUAZNOUUDU

s . d
ggduYy BHA
ATIAANTI

Turmeric Teb¢!

Tra Dokwhé"




VUYL

%4
o A U Gl

Foviulld L aldludiiviedAgeiu vieritlasionnt

Anfau ' :

- s famslilugiaelsauialugaideniuneldmsguaveunms

- mssrfaimslilundgsisesatontunelimpuavesimng

- mssrfamsliludin esmnnddlsifideyadulsavinauazanaend
_esseiinsldsusuanstiudendudy (anticoasulants) wazendumsiusveandnden antiplatelets)

~ sy Timsidsuiuenfinssuiunsuuwnueadurinueules] Cytochrome P450 (CYP) iiasannans curcumin
udfa CYP3AG, CYP1AZ usinsedfuonlant CYP2A6

- mssTansiosmiu ensnwnlsaugiSaunarud Wy doxorubicin, chlormethine,cyclophosphamide wag
camptothecin 184910 curcumin eaSiadugvisERaNE 1

sl aUszaed L vl NlEauINNISUN




VUYL

gunsnsgrsenInayulnsiveumuilaguy (Herb-Drug Interaction)®’:

at = ot P o d‘ ] at
gayulng gnutagUuu HAYBINITLANBUATN LN Youuztnlialysaunu
Warfarin duganisinegnguvenndaidon @lemadensendieuauiden | )
S it vianiaeanisldenayulng
Aspirin 300 mg IR
Isosorbide guga CYP 3A4, CYP 1A4 vlviniiumusbagtnuiaulel
) Mononitrate wianiluusanimanas vilvseauenluifengadu
iUty .
Diclofenac
. . Msann1sidnuay
Simvastatin
Wiz

Amlodopine

Atorvastatin

Paracetamol widedaulas] CYP 2A6 vihlviszavenluldonanad




UseNAARIENITIUNSRALITEUUETWAITIR (509 TayTomanuiesn@ 2559 Usenie o Sufl 19
AUAMTLE WA, 2559. AA9INTIVARNLUNT 1dn 133 Aoufilay 86 9 Tudl 12 ey 2550,
Jurenka JS. Anti-inflammatory properties of curcumin, a major constituent of Curcuma longa:
a review of preclinical and clinical research. Altern Med Rev. 2009;14(2):141-53.

Coon JT, Ernst E. Systematic review: herbal medicinal products for non-ulcer dyspepsia.
Aliment Pharmacol Ther 2002;16:1689-99.

Y@ns dewydng wunlns Wdaey msnua agafiana wazusons Avzvuyasal (2555). nsld
ayulnsuazndnsusiasuemnsidlenmaindnsisefueifliluguaslsaizesa. Mnsanslneundy
AANSWALINGINITAVNIN 2555;7(4): 149-157.

Aden1siseianslden. (2560). ndununadnssukarAuAsaIRUIIaAdLnalnuadITIA Jmin
UATWUN. http://pswhospital.net/statics/attach/news.pdf.




Ninzaielas

YaInuAans': Andrographis paniculata (Burm. f.) Wall. ex Nees
dquiltiduen (Part used)!: druwmilonuy
ANSNILAEBINYT (Pharmacology): WngatalasiiasaiAgme andrographolide dnalns

¥
=

anan1svedlsanin lneanainisiiuae Anuwlamiey 91n1sueulindu uiynlva wenaind

FINUNalANITANNITONLAU NIUAITAANITASIY nitric oxide nalnnisuiinkoufued
(Immunomodulatory effect) wazanunsadudadouuaitsels Wy Salmonella typhimurium,
Escherichia coli, Shigella sonnei, Staphylococcus aureus, Pseudomonas aeruginosa,
Streptococcus pneumonia, Streptococcus pyogenes, .

Legionella pneumophila wag Bordetella pertussis




Ninzaielas

v 1

Pausld (Indication)!: ussoIN VR dssaflilAinINNTAATE LU
[ ~4 A a A

99915z liuyn visellianly

sUkuUen (Dosage form)! : enuAUga 81uda B1gnnasy

YUIALAZ IS (Dosage & Administration)! : SuUsevuASIay 500 Tadnsu - 2 nu

1Y 4 ATY NRIDIMTHALNDUUDY




Ninzaielas

vavinuly ' inulglugnfiennsuidmeanelas iulldlundssassduagviunyng e
n5nisyle
o = 1
RIGRITRE
- ynnltRaseiudunau eraviliuuLienn1svs 09 oL
- mnlgimzanelasiindenu 3 Ju wailivne Welioin1sgulsRussIwlden msvegaltasnulnng
- mssyianslgsiuivansiudendudy (anticoagulants) WagenmuNsIURweLnanden (antiplatelets)
- msszTinsldTuiusnanmuRudeawsIza ks NVIBAULA
- T3 TN SET IRV TINTE VN SILIUEATY ’ueulel Cytochrome P450 (CYP) ilasannilvzane
Tastavddusaoulasl CYP1A2, CYP2CY way CYP3AG

(= 3 1 o Y a a a a 1 [ v a A } 24
mslinsszasa L onaviliiAnensiaunfivesafiueins wu tinvies vieaau rauld
U009 190sUATYy ladulazoainauivla




Ninzaielas

gunsnsgrsenInayulnsiveumuilaguy (Herb-Drug Interaction)®’:

gnayulng gukudaguu NAYDINISHANDUNSAIEN UauuzLe

Warfarin fganelastignidunisuisimendenuagiunisinienguues
\ndnidon Tneflovssueulsl CYP2cP wasnseduieule
CYP1A2 Fatfunissuuszmuiianelasdiu Warfarin enafinaly
esaviedugyaiu Warfarin

5-fluorouracil (5-FU)
meanelas Cisplatin ugqvidvesen vianidesnsldeayulns
Paclitaxel
Daonil dinsyiuveseluiden wasiiiugrivee
Theophylline

Nabumetone

ansEAUYRILI UGN Wavangyraveden




Ninzaielas

gunsnsgrsenInayulnsiveumuilaguy (Herb-Drug Interaction)®’:

RGN guuulaguY WAYBINIIAATUATA 3L Yauuziniialysaunu

Hvzanslas Naproxen ansziuveenlulaan wiliugvsuadsn (Wan1siindunsiseni
ANUTALEINL)

vianidesnsldenayulng

Etoricoxib




LNYSAIUH

Fomeeans: Cissus quadrangularis L.
douitldiduen (Part used)’: v
ansnIandeInea (Pharmacology): m'ﬁaﬁ’mﬁqmén'ﬁzéjuwaamﬁaﬂﬁq
Tflaufsifiuty gnssnunssnaudeundy asadnunuoaduds
MsUINvedluy LAENNTUINTBIUTUBIIYYT TigRnseduieansiad
ansanmenuieududuiosas 1 wavansataeniueadiaudududes
a 5 anmsumvesluynyiimileiseasiadl 16nan 30 Wit a5
wuosAUsEnaumaaiivesas lupeol luansafmaniey qnswAuan a1s
afmumiusaanstuiuadefinyivinsadaiiainernisifulaniias
Hasnldsunsnesdinfidndiniwesies wavanszeziiaIven1SaeL
S 2 szuz lun1snadeudienisaaresinay wansineengrsuivan
nuvsyuUUsEamaIunans wazaulang




LNYSAIUH

Yausld (Indication)’: UssIMMEINTIAEAIINIITNTN
sUtuuen (Dosage form)': euAlya

gnsisu:

- gnsi 1 Tunaen 100 N3 Usznausie nmysdsan wiin 70 n$u 91n8aaTing wifn 20 nfu

Inguuamiin 10 N3y
- gnsh 2 Tunsen 85 NSu Usznaume lonsdeenm wiin 50 n3u

< gj 1% Iy} Y] g v Y] v a Y] @‘v.,wdr
Nzl (Mesw) widn 15 N33 Inguen vidnseyne windses 10 niy g1IAUga
WaUIWESAUN

YUIALAZIS Y (Dosage & Administration)! :

nsan:

- gnsh 1 Suusenuasay 1.2 n3U Tuay 3 ATY MR IINSVIUT

- gns9 2 SuusenuaSiag 500 Jadnu - 1 n3u Tuar 3 ATY NAI@IMNTTIUN
Y yq1 v v a o % v

Yoy * : vaildenluvgsnsessiuasliuayns

amslineUszed '

- GRS 1: ioude
gnsi 2: Mieude viawu



LNYSAIUH

ounsnagrserinayulwsiveunuilagiy (Herb-Drug Interaction)®’:

gayulng gunudagiu HAY2INSLANDUATAIEN tauuzindaldsuiu
SR Warfarin ' " .
y linusieau vianideanistdenasyulng
LNYITELR Aspirin 300 mg




Asulna

faendfty: efiluTinashiuvenssmedieanmiilng [Zingiber montanu
Link ex Dietr] $awaz 14 TneUSunasaerimin (%v/w)

#ausld (Indication)’: UsSWIEINSUI YINTT LAGALBN

sUuuuen (Dosage form)': 1Ay

VUL LY (Dosage & Administration)’ : Mua¥QLUNY USafidennsiuay 2-3 ase
Yauly: ]
- humuinameunuaziiefeseu

- ﬁmmu%nmﬂmﬁfﬁﬁmmLLwa'vﬁaLLwaLTJ@)_

wanvnuidulwa

q
lwansu

%0




Asulna

1 =R 3 1 1
915 lNaUszaeR: linudaya
winnsallainaUszasa: linuteya

%

supsnsensendneayulnsiveunulagiu (Herb-Drug Interaction): linudaya




o KGR

Yaudly (Indication)®: Yr8lviupundu La3gye11s
sUuuven (Dosage form)': euAUya 81ms
daudsznau: lu 1 uaugausznaume n13ys 1 @ luasian 2 diu danauna 3 @i ayawie 4
g Wiguen 5 @ Ingnsean 6 @ gniuni 7 diu aenyuua 8 du winlve 9 diu Y 10
du AUa 11 du Tudyn 12 du

YUALAzIS 1Y (Dosage & Administration)® :

- vllaualga  eliueundy Sutsenunsioy 1- LAl (0.5 - 2 n3y) Tuay 1 vmﬂa UDU

L3RS SuUssmunsaay 1-4 waUga (0.5 - 2 N3N) Tuag 1-2 A3 riou

9173 7 .
- vllang Yreliueundu Suusenmiuasaay 0.5 - 2 nfu Juay 1 Assnauuoy ol \54?
a U gj % U gj 1 1ﬂ(J -\
lA3ye1Ms SuUseuaiear 0.5 - 2 N3U Juay 1-2 ASY NEWDWNS DAY

Wnsgangenily Wkese 1 ouw (5 co) viseldiaugnaIawna (60 cc) wnu




Y vaa

Pavinald ' : vnalltlundgedanssa vdalviunyns gl gndeigaindt 18 U

U

174 v 1
VAT :
1. sz ddsuiueilgvisnasyuuUsza M NN WY ETUUMAULAYERNUNSTN TITIueaNesed VedlioanoseakaNeY
2. sz iainslthudUaelsnunalosmdfnuaznsaladiou Wewndushiuensaiou ymnlenmsuauiouviedisuusemmundieunii
N NUMSIUUTENULN
3. mssrinsishuthlsranuiuladings (hsdllianunsamuauanuduladinla) lsaidlawuradong (hsdlldaninsomunuetnis
19)
4. s Tinssulssmusauiueilunguansiudeniuay (anticoagulant) uazendmumsuwdaiaveuden (antiplatelet)
5. msszianmslasauiuen phenytoin, propranolol, theophylline W&y rifampicin Wosndnsnneuailudsu
6. mTsrinNsideegwdalies InsanwagwidlugUenianuiiauniveiu I iesmnanafiansarauvassysuasiniiula
7. se¥amslasauniuiuinSusuwnlne N fynuimeset
1 2R 3
a1nslieUszasa *:
d’J o Y a ¥ 4 v
- UDAVIIANINSUINUAY ABUY ULUUAS
=1 0§ VI My a A o o & o a o A o
1Tl AITAENEREINITTUTEUWIVUE YRDVUAIURIBITNINa




o KGR

Drug interaction pharmacokinetics:

finsfnwmuinlussuliliayulnsiienavzdmanssnusa Cytochrome P450 (CYP) Enzyme Wag P-Glycoprotein #igil

Drug interaction pharmacokinetics auulng

2
{QJ

fgusdudanisitnuuas CYP 1A2, CYP 2C9, CYP 2E1, CYP 2D6,  wanlne AUA Wieus s fgyan (THC, CBD)
CYP 3A4, CYP 2C19, CYP1A1, CYP1B1, CYP 2B6

2/

qVENIZAUNTINNUYE CYP 1A2, CYP 2E1, CYP 3A4 Wigusn winlne

9

b))}

2
{QJ

Ngnsdudanisiauues P-Glycoprotein Juniline AUa winlne Inglawn

)}

NgMansEAUN1YIINULBS P-Glycoprotein ox




o KGR

Drug interaction pharmacokinetics:

anulnslussuenilonvasdmansenusialsnzoss (Vv AU Al
Drug interaction pharmacokinetics agu'l,w's
1ign5vil9iLin Hypotension Wguan Ava

gndyinlvAn Hypoglycemia WEUAT T4




g1USASUS LA

Fausld (Indication)’: ussinaInsle Tauve vinlvgums Wreduiauy
sUuUE1 (Dosage form)!: &1ms &1Ll 81gnnaBY

[

gn3i3u: Tunsen 96 niu Usznaueiy

1. waNzwisdu nauvuiuede wiinday 24 ndu

2. Tuana Tupumslou Tunginst nilsdsas 12 n3u

3. wiiiudes windsar 9 n¥u ansduaze wiin 3 ndy
YUIALAZIS 1Y (Dosage & Administration) :

+ wliana flvg) Sulssmuedaar 1 - 1.4 n¥u Weflonns avmethurunumsnindesudssvny

fin 078 6 - 12 U Fudszmuassag 200 - 400 fiadndy WeflonsazaeinuzununInindeiuusenu
- yiaudln wazvingnnasu

A Lvey Sulssmuasees 1 - 1.4 ndu dlefienns azarerhurumunsnindeduussmuvielden

n 18 6 - 12 U Suuseniuaaay 200 - 400 Tadnsu Wedle1ns avangiuzuniunsnindesudseniu vsel



g1USASUS LA

Y v

Jovinuly *:

2
¥ v

- yulldentifudunenysavazile

- ﬁﬂﬂ%’mﬂfﬁuﬁumﬂajm DOACs (Apixaban, Rivaroxaban, Dabigratan)
- valldludnengsiinii 6 1

CYIELITRE

ienslifiasie My 15 Fu nnemslaifitu estEnwummd
Tufflheiidosiiansldinde limslddusumunsninde
anslaineUszand : Linudeya

winnsallinaseasa: Mnasunenuvnnsalliiesearannisidesednt 2562 Spontaeous
Reports of Adverse Drug Reaction 2019 ity 3 185 @

Dermatologic: Rash
Other: Hot Flushes, Numbness




g1USASUS LA

gunsnsgr1senInayulwsiveuruiloguy (Herb-Drug Interaction) :

ey ulng gunudagiu NAYRINITAADIUATATEN Yauuzdnilalyiuiu
. Warfarin . Y .
gIUTEATUZ I lawusieau vianideanisidenasyulng
Aspirin




1D ULNNING

gnsi3u’ : Tunsen 366 Niu Usznausie

1. menfina AenyuLIA ABnaNsA tnastmans aentivu mentuileu windsay 4 n¥u aenuzduiin 183 n3u

2. Rauznga AdmzTa Aduzuna Andunsenty viedugn Aadudu Aadule Anduideavnu windsas 4 nfu Avdus win
N3

3. Ingae Ingian Ingiath TngiBes Inggsndumn Tngnsegn Ingfumdn Ingwevan Ingugnifsduiindeay 4 nd

a.  \dieudh Weuues e Weudhaden Weumdnuay Weuwenmnd deudaayud Wewndenes Wisumnu nindsas
4 A3y

5. andumid aendunil gnnsEINu ABNNIUNG WAUTUMILAY LANFUNTYTY MSewnuTuntssun Nyl NSEa1MN Yaunan
Waenvzge Wienouwwe suszven s1nusnvien wiindsas 2 n3u

6. Wsau vin 4 n3U nsys win 1 a3y

Pausld (Indication)’: wiaunatazden lokfeinisviindia mate adsane (@Insnsanlaviviadey ——

ar W&

o

= 1 1 < Y a v oA
aauld ansrasluan) Tadu wasingeniednlviui
wuuen (Dosage form)!: g1u9 gLdin

! U3ENARENTIUN TRV TLUVE IR 1509 UyBemanuieawd 2559 Usenel ad Tuil 19 nuA1ius w.a. 2559.
ANIINTIVAINUUAW LaY 133 MoUilLAY 86 ¢ TUM 12 WU 2559.




1D ULNNING

YUIALAZ IS MY (Dosage & Administration)! :
- wfiang Sutsenunsiag 1- 1.4 n3u agawaﬁwqﬂ Sleilonns wn 3 - 4 Falus ldansAuiuay
- wiain Fulszmuatiar 1 - 1.4 nu dleflennts nn 3 - 4 Halus ldesiiutuas 3 A%
CUICLITRE

- mssriimsfudssmuswivelunguansiudeniduda (anticoagulant) wavendumsduiesndnden
(antiplatelets)

- mssrfamslienetnsaidiednoamzogsidudineitrmsiisnfvesiu Tn iesmnerafiemsazavosmsys
waziniula

- mssramsldenludiheiuiazoounasaonlst

! U3ENARENTIUN TRV TLUVE IR 1509 UyBemanuieawd 2559 Usenel ad Tuil 19 nuA1ius w.a. 2559.
ANIINTIVAINUUAW LaY 133 MoUilLAY 86 ¢ TUM 12 WU 2559.




1D ULNNING

anslineusan: linudaya
winnsal liieuszasa: winnsallisUseasdanaguienumnnsadlafiaUssaes
g1Us231U 2562 Spontaneous Reports of Adverse Drug Reactions 2019 WU 188U
7 w9 laun

- Gastrointestinal: Abdominal Discomfort, Nausea, Faecal Abnormality

- Dermatologic: Maculopapular Rash, Urticaria, Erythematous Rash

- Others: Photosensitivity Reaction




1D ULNNING

Drug interaction pharmacokinetics:

finsfnwmuinlussuliliayulnsfienavzdmanssnusia Cytochrome P450 (CYP) Enzyme Wag P-Glycopre

Drug interaction pharmacokinetics ayulng
ﬁqw%{sﬁ’ugqmiﬁmuwaq CYP 1A2, CYP 2E1, CYP 2D6, CYP 3A4, CYP  lngiusn Liieudn 3umiduas Uavadg
2C19
ﬁqm"éﬂisﬁumiﬁwmwm CYP 1A2, CYP 2E1

INgPNAUNT LEUG

UEN19YINUTaY P-Glycoprotein

P £
1JE]145

INgLaes Jumbve yuwia Wina a1
uzd Umads Ingluun




1D ULNNING

Drug interaction pharmacokinetics:

U

anulnslussuenilonvasdmansenusialsnzoss (Vv AU Al

Drug interaction pharmacokinetics ﬁsgu'lw's
fgmavilviiin Hypotension Wiguen guues Yiai fina
figusvinlitiin Hypoglycemia WIgU LguLAg LgunIny UIrans

ULTY




gIVABIUATUNS

gnsinfu’: Tursen 90 Nu Usenause

1. wiadiudu wiin 30

2. Fufios a3t Adeaina Wienddenlne Tudiou Tufufiu shuviny wihaiiudos
Waenimn TInndnedu Wnsuiieud aendud wiindsas 5 ndu

Fausl¥ (indication)®: ussensvieadevieailiiAinannsfinde Wy gannselsl

Hugn visefidenvunarviondeuiailidld

sUwuuen (Dosage form)!: eiln e UAYYS &I




gIVARIUNFYNS

YUIALAZAS 1Y (Dosage & Administration)® :
- ylianuaziingde

flg) Suusenuateas 1 ndu avanethnsvatsen vy 3 - 5 2l eflenns

i 078 3-5 e Futszmuadsay 200 Sadnsu

i 978 6-12 Weu SuUsmunsiay 300-400 Sadnsu

AN 918 1-5 VU Sussmuaiaay 500-700 fadnsu

A 87y 6-12 U fudszmunssay 800 fian$u — 1 n¥u axanerinszansemn 3-5 Halus defionis
thnazaneeiild

- wdengnitufiuvidedenuesiy unsnfuiulafuihnssaesendwiudndnliuamauiuinszaise 15 udsem
w3ananla

- fmtnsraneeldldlsldianun
- viiaudlauazviiaualgs

AN 918 6-12 U Suusemuasiaz 800 fiadnsu - 1 n3u llefion1s
o) Suusgmuaseag 1 nfu v 3-5 Falus Wellonns




gIVABIUATUNS

Jovinuly *:

- ailentiiugwiemaednay s

- wllgfenilsamnuen Warfarin

- ﬁ’]ﬂ%’ﬂ’]ﬁﬁmﬁw’mdm DOACs (Apixaban, Rivaroxaban, Dabigratan)
_sinalldfenilsmiiuen Aspirin 300 mg

- vuldludaevionde fadeindo wu ganssduyn fideauu
YoaAITI:

- miigi’mﬁﬂ%’mﬁuﬂﬂwﬁﬁﬂﬁﬂ%’mﬂfjmmﬁmmﬁuﬁ’mamﬂﬁmﬁaﬂ (Antiplatelets) i Aspirin 81 mg uay Clopidogrel 75 diaan3u
- miiﬁﬂmﬂ%ﬂwgﬂ’mﬁﬁmﬂ%mﬂﬁju Non-steroidal anti-inflammatory drugs (NSAIDs) 1 Ibuprofen, Naproxen, Etoricoxib Uusu
Adou ! WliAu 1 5u vmnenmslditu msUEnwuwe

amsbinsUszasd ' Binudeya

Y v
U

Lwﬁgﬂﬁim‘lﬁﬁaﬂszaﬁﬁ: PNy 2562 Spontaneous Reports of Adverse Drug Reaction 2019 WuINHs189uvI9dY 1

189M15 AB Immunologic: Anaphylaxis




gIVABIUATUNS

Drug interaction pharmacokinetics:

finsfnwmuinlussuliliayulnsfienavzdmanssnusia Cytochrome P450 (CYP) Enzyme Wag P-Glycopre

Drug interaction pharmacokinetics
lgnadugan1svinnuves

CYP 1A2, CYP 2E1, CYP 2D6, CYP 3A4, CYP 2C19, CYP 2C19, CYP 2A6

g o

ONINITTAUNITYINNUYBY CYP 3Ad, CYP 2E1, CYP 2A6

9

b}

I3
o o

Lgnadudan1ivinanues P-Glycoprotein

)}
ge

11515n3EAUNITYINUYBY P-Glycoprotein

ayulng
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gIVABIUATUNS

Drug interaction pharmacokinetics:

U

anulnslussuenilonvasdmansenusialsnzoss (Vv AU Al

Drug interaction pharmacokinetics agu‘lw*s

figusviluALAn Hypotension viludy fAUd nsziiey Adualng
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NaNeIVIBY, 81519 UTIIY,
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E1519UTIIV, 81UNgeladin,
YISAFNINUWINKY, 8INPLEY, e1Uszds
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74 o/ 74 v A % I a\
UaA23352 39 bun1staayulns lulydeivanusiayin

ayulwsnIanisuen UVBAITITLI
1919 ANdUATATEN

gIdune e, STFUNZG, A135¥19N5LUTmAUET phenytoin,

mﬂqﬂlmm, g1UsIUTNNTIY, 81@1AFE15Y | propranolol, theophylline Wag

%

, 9IRINAR rifampicin Lasa1nd1suliinsnlneg uag/
38 AanfAvaluUSHIMEY piperine lUgues

14
L

Wulwsl CYP3A4 il wieengndhau
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74 o/ 74 v A % I a\
UaA23352 39 bun1staayulns lulydeivanusiayin

ayulwsuIanisuen UVDAITITLI
19139 UATAIEN

i —ﬁﬂﬁcun1nnk1ﬁugaCYP3A4,CYP1A2Lw#ﬁz§u
wulesl CYP2A6 FamsszTanisldsaufuenfiwunued
Furuoulvani

- A5sE IS venSnwlsANgLS U e W
doxorubicin, chlormethine, camptothecin Lag

cyclophosphamide 1i8$31n curcumin 87123NaATL

VYNNG
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dl =\ L an
NJNILNABDUAINTY
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uantuanulun1sUa9nu Herb - Drug Interaction

1. Juiinnisldayulnsvsesngdieinisidegnnsnens
2. Asselellfeniigihensldnouniinme

AL lade pharmacokinetic ag pharmacodynamic

W

vosasulnsuayeunutaguigaeld
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sy Yansldasulnslugaefifinggldendid therapeutic index ey
fossyYamsldaulnsenlugiheneglunguiiainandes
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n1sfuAudayaduAsiIEITENINayulnsnue N

2, antnaudoyadaulus

Y, AMELNSTANENT AW1INeNGouHAA

http://www.medplant.mahidol.ac.th/herbdrug/search.asp

TudoyadunsiserssnindyulwsiveauwulaqUu (Herb-Drug Interactions)

e 32)

0

' - a x ) - I - - ' = ) - -
aRn Imy'ﬁuwu?mma:é’mnﬁﬁuwagaaqufw:f Lﬂugﬂuway_aﬂﬂurw ’ll:ﬁT"I:'ﬁ ua:ﬂ‘;ﬂuaﬂwwmﬂwmmn‘un'1ﬂnﬁaum'.fﬁ':m-;:mwmﬂ*‘dﬁ‘dﬂqufwﬁ'mnumuwu*daauu
- @a o= 1l - = e < & - - w . -~ P ~ 4 - o ‘i
wislfARAINAEAINADN I TRUAY !.!.ﬁ‘-:k'lJ'LIUTtIEI'ﬂuﬁa'l.!ﬁﬂ’lﬂ‘!‘n"l\‘ln‘l‘!‘!.!.‘ln\H‘lEI 1"1!.ln@UTtﬁﬂﬁuﬂ1rﬂIuﬂ11‘N‘-'I"Wﬂ.l"lﬂ"lTI‘!SHI!HIWTT'IHﬂUEI‘\I.I.HHU'-I'—'!UHE!ﬂ\‘I’] ‘D'\‘IIHFI"I‘IﬁUﬁHﬂ"\!J‘IT!‘ITI"IIﬁ

o -~ 1 2 q -~ - - . . . ..
Inenungonerinewioniuisnge Toinenrmanivasiit Sonnwulagiu uTognantundyinga(Biological activity)

Thai / English name FI0ETY ... T WIB ginger
Scientific name faoeagy ... Zingiber w3 Zingiber officinale
Drug fnoeagy ... paracetamol wio warfarin
Biological activity faoenagy ... CYP3A4 win anticoagulation




Futayaduasisenssudneayulnsiveunulagiu

PIPERACEAE Piper nigrum L.

‘ Synonym ‘

« PIPERACEAE Piper aromaticum Lam.

‘Thai [ English name ‘

« BLACK PEPPER
« PEPPER
« winlng*

« winiioy

‘ ANWAEN NG NBAIERT ‘

P P da g d . . M . 4 . B
Tinnilouds idseinis vansannde fuihen Feeddu 3Ued laulununieguilavareluunan nine 5-14 gu. w12 13-18 gu. aenvordvancannganlu lifinduidevuasnaunan

‘ Biological activity ‘

CYP2C9 INHIBITION (1)

CYP2D6 INHIBITION (2)

CYP3A4 INHIBITION (3)
CYTOCHROME P-450 INHIBITION (1)
DRUG INTERACTION (4)

EFFECTS ON PHARMACOKINETIC (2)
P-GLYCOPROTEIN INHIBITION (1)

Interaction with drug

Dextromethorphan, Dextromethorfan, Dextromorphan (1)
Doxorubicin, Adrimycin, ADR, Adria (1)
Erythromycin, Erythrocin (1)

Pefloxacin (1)




FUYYAIUATN IV TEUINEYU IWINUE MUY U

[3]1 CYTOCHROME P450 INHIBITORY POTENTIAL AND RP-HPLC STANDARDIZATION OF TRIKATU—A RASAYANA FROM INDIAN AYURVEDA.
RANJIT K. HARWANSH KAKALI MUKHERJEE, SANTANU BHADRA ET AL.
J ETHNOPHARMACOL 2014 Vol 153(),674-81 $51721 & [Full]

Part Used : ua Activity : DRUG INTERACTION
Solvent/Active Compound : Ethanol

Type of experiment : in vitro Type of animal : -

Type of study : -

N(Total) : - N(Treatment) : -

Sex: - Age : -

Route : - Dose/Conc.(herb) : 100 micrograms/mL
Duration : - Type of interaction : Pharmacokinetics
Interaction with drug : - Dose/Conc.(drug) : -

Result : Positive

Remark : Results: Extract of the formulations and its ingredients had higher solubility in DMSO than ethanol. It illustrated the highest
percentage of inhibition: 37.54+/-3.12% (Trikatu marketed formulation), 35.12+/-2.31% (Trikatu laboratory formulation), 33.23+/-2.56% (6-
gingerol), 31.36+/-3.42% (piperine), 17.35+/+1.50% (Zingiber officinale), 20.21+/-1.86% (Piper longum), and 16.67+/-2.83% (Piper nigrum).
Lowest inhibition (24.81+/-2.57% and 26.38+/-2.57%) of piperine and 6-gingerol was observed with ethanol.

Note : Type of experiment: rat liver microsomes. The amount of 6-gingerol present in extract of Zingiber officinal, Trikatumarketed
formulation and Trikatu laboratory formulation was estimated to be about 6.21+/-1.03%, 5.3+/-1.21% and 4.95+/-2.34% (w/w),
respectively. Piperine was found to be 7.31+/-2.36% (Piper longum), 8.41+/-2.54% (Piper nigrum), 7.89+/-2.12% (Trikatu marketed
formulation) and 6.70+/-2.13% (w/w) (Trikatu laboratory formulation).
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@ Piperine ‘

S Coumarin
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Swiss Institute of

Pick up major

Check drug Compound and

likeness gene/protein target

compound

http://www.swisstargetprediction.ch ‘

® |G absorption

To check properties of ®*  Blood brain barrier permeation

these compounds ®*  Water solublility

®  Proteins target



Check Drug Likeness

SwissADME

P
é SwissADME

Swiss Institute of
Bioinformatics Home FAQ Help Contact Terms of Use

This website allows you to compute physicochemical descriptors as well as to predict ADME parameters, pharmacokinetic properties,
druglike nature and medicinal chemistry friendliness of one or multiple small molecules to support drug discovery.

The main article describing the web service and its underlying methodologies is SwissADME: a free web tool to evaluate
pharmacokinetics, drug-likeness and medicinal chemistry friendliness of small molecules. Sci. Rep. (2017) 7:42717.

For details about development and validation of iLOG, please refer to this article: iLOGP: a simple, robust, and efficient description of n-
octanol/water partition coefficient for drug design using the GB/SA approach. J. Chem. Inf. Model. (2014) 54(12):3284-3301.

For details about development and validation of the BOILED-Egg, please refer to this article: A BOILED-Egg to predict gastrointestinal
absorption and brain penetration of small molecules. ChemMedChem (2016) 11(11):1117-1121.

Developed and maintained by the Molecular Modeling Group of the SIB | Swiss Institute of Bioinformatics.

Piperine

Coumarin

e . = o . Enter a list of SMILES here:
D E 2 < % @ DJ ®~‘J— = @ ‘ ! [H]C1=C([H])C([H])=C2C([H])=C([H])C(=0)0C2=C1[H]
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| Cl
= :
| 1

)




N YT YYD

Check Drug Likeness

o0&

Piperine

<ZI>NTO

INSATU POLAR

uPo

SIZE

INSOLU

SMILES 0=C(N1CCCCC1)/C=C/C=Clc1ccc2c(c1)0CO2

Physicochemical Properties
Formula C17H19NO3
Molecular weight 285.34 g/mol
Num. heavy atoms 21
Num. arom. heavy atoms 6
Fraction Csp3 0.35
Num. rotatable bonds 4
Num. H-bond acceptors 3
Num. H-bond donors 0
Molar Refractivity 85.47
TPSA 38.77 A2

Lipophilicity

Log Py (ILOGP) 3.38
Log Poyy (XLOGP3) 3.46
Log Pyyy (WLOGP) 251
Log Py (MLOGP) 2.39
Log Py (SILICOS-IT) 341
Consensus Log Py, 3.08

Log S(ESOL)
Solubility
Class

Log S (Ali)
Solubility
Class

Log S (SILICOS-IT)
Solubility
Class

Gl absorption

BBB permeant

P-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K;, (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS
Brenk
Leadlikeness

Synthetic accessibility

Water Solubility

-3.74

5.24e-02 mg/ml ; 1.84e-04 mol/l
Soluble

-3.96
3.16e-02 mg/ml ; 1.11e-04 moll
Soluble
-3.00
2.87e-01 mg/mli ; 1.00e-03 mol/l
Soluble
Pharmacokinetics
High
Yes
No
Yes
Yes
Yes
No
No
-5.58 cm/s
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Yes
0.55
Medicinal Chemistry
0 alert
2 alerts: michael_acceptor_1, polyene
Yes
292

i EoXe

Coumarin

X

INSATU

SMILES O=c1cce2c(o1)ccec2

Physicochemical Properties
Formula C9H602
Molecular weight 146.14 g/mol
Num. heavy atoms 1
Num. arom. heavy atoms 10
Fraction Csp3 0.00
Num. rotatable bonds 0
Num. H-bond acceptors 2
Num. H-bond donors 0
Molar Refractivity 42.48
TPSA 3021 Az

Lipophilicity

Log Py (ILOGP) 1.75
Log Py (XLOGP3) 1.39
Log Py, (WLOGP) 1.79
Log Py (MLOGP) 1.65
Log Py (SILICOS-IT) 2.50
Consensus Log Popy 1.82

INSOLU

Log S (ESOL)
Solubility
Class

Log S (Ali)
Solubility
Class

Log S (SILICOS-IT)
Solubility
Class

Gl absorption

BBB permeant

P-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K; (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-2.29

7.42e-01 mg/ml ; 5.08e-03 mol/l
Soluble

-1.63
3.44e+00 mg/ml ; 2.35e-02 mol/l
Very soluble
-3.59
3.77e-02 mg/ml ; 2.58e-04 mol/l
Soluble
Pharmacokinetics
High
Yes
No
Yes
No
No
No
No
-6.20 cm/s
Druglikeness
Yes; 0 violation
No; 2 violations: MW<160, #atoms<20
Yes
Yes
No; 1 violation: MW<200
0.55
Medicinal Chemistry
0 alert
1 alert: cumarine
No; 1 violation: MW<250
2.74




Check Drug Likeness

INSOLU

SMILES 0=C(N1CCCCC1)/C=C/C=Clciccc2c(c1)0OCO2
Physicochemical Properties

Formula C17H19NO3

Molecular weight 285.34 g/mol

Num. heavy atoms 21

Num. arom. heavy atoms 6

Fraction Csp3 0.35

Num. rotatable bonds 4

Num. H-bond acceptors 3

Num. H-bond donors 0

Molar Refractivity 85.47

TPSA 38.77 A2
Lipophilicity

Log Pyyy (LOGP) 3.38

Log Py (XLOGP3) 3.46

Log Py (WLOGP) 251

Log Py (MLOGP) 2.39

Log Py (SILICOS-IT) 3.41

Consensus Log Py 3.03

Solubility
Class

piperine
o0& Water Solubilty
e Log S(ESOL) 374
P L { Solubility 5.24e-02 mg/ml ; 1.84e-04 mol/l
lp el‘l Ile FLEX SIZE Class Soluble
<" O Log S (Ali) -3.96
o NS Solubility 3.16e-02 mg/ml ; 1.11e-04 mol/l
% Class Soluble
INSATU poLAR  Log S (SILICOS-IT) -3.00

2.87e-01 mg/ml ; 1.00¢
Soluble
==

Gl absorption
BBB permeant
P-gp substrate
CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C3 inhibitor
CYP2DB inhibitor
CYP3A4 inhibitor

High
Yes
No
Yes
Yes
Yes
No
No

Log K;, (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

-5.58 cm/s
Druglikeness

Yes; 0 violation

Yes

Yes

Yes

Yes

0.55

Medicinal Chemistry
0 alert

Gl absorption
BBB permeant
P-gp substrate
CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K, (skin permeation)

Pharmacokinetics
High

Yes

No

Yes

Yes

Yes

No

No

-5.58 cm/s

2 alerts: michael_acceptor_1, polyene

Yes
2,92
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Compound and gene/protein target

Piperine and Proteins target groups

46.7%

B Oxidoreductase
[ Enzyme

7] Voltage-gated ion channel

6.7%

6.7%

6.7%

6.7%

6.7%

13.3% RS

B Membrane receptor
[71 Family A G protein-coupled receptor
B Phosphodiesterase

[ Ligase
[ Kinase

. .
Focus on main target
Known
Target Common Uniprot  oyevp) 1p  Target Class Probability* actives
name ID
(3D/2D)
Monoamine oxidase B MAOB P27338  CHEMBL2039  Oxidoreductase I:I 207/15 &
Sigma opioid receptor SIGMAR1 Q99720  CHEMBL287  Membrane receptor I:I 20/15 &
Acetyl-CoA carboxylase 2 ACACB 000763 CHEMBL4829 Ligase |:] 209/0 &
Pld-kinase beta subunit PIKB  QUUBF8 CHEMBL3268 Enzyme :] 20/0 &
Pld-kinase alpha subunit PIKA  P42356 CHEMBL3667 Enzyme [:] 13/0 &
Adenosine A2a receptor ADORA2A P20274  CHEMBL251 ' 2milyAG protein- B ] o
coupled receptor

Steryl-sulfatase STS  P08B42 CHEMBL3S5O Enzyme :| 50/0 &
Macrophage colony stimulating factor receptor CSFiR P07333 CHEMBL1844  Kinase : 79/0 &
Anandamide amidohydrolase FAAH 000519 CHEMBL2243 Enzyme |:] 166/0 &
g-phosphofructovzkinaselfruclose~2.ﬁ-blsphosphatase PFKFB3 Q16875 CHEMBL2331053 Enzyme I: 1810 &
N-acylsphingosine-amidohydrolase NAAA | Q02083 CHEMBL4349 Enzyme :| 210 &
Acid ceramidase ASAH1 Q13510 CHEMBL5463 Enzyme : 18/0 &
Transient receptor potential cation channel subfamily TRPM8  Q7Z2W7 CHEMBL1075319 Voltage-gated ion |:] 31/0 &

M member 8 (by homology) channel
| copnironper. | :
Adenosine A3 receptor ADORA3 PODMS8 CHEMBL256 coupled receptor 7410 &
Phosphodiesterase 4D PDE4D Q08499 CHEMBL288  Phosphodiesterase I:| 36/0 &



Process

Pick up major Check drug Compound and
compound likeness gene/protein target

Compound and protein
relationship

S | | I < H http://stitch.embl.de/
-




Compound and protein relationship

STITCH

® Piperine can inhibit ROS
production via suppressing

Monoamine oxidase B (MAOB)

Edge Confidence=0.642 on mitochondria outer membrane

e Azam et al,.2022
piperine




Check Drug Likeness

o0
Coumarin

CCL
0 o

INSATU

uPO

INSOLU

SMILES O=ciccc2c(o1)ccee2
Physicochemical Properties

Formula C9HB02

Molecular weight 146.14 g/mol

Num. heavy atoms "

Num. arom. heavy atoms 10

Fraction Csp3 0.00

Num. rotatable bonds 0

Num. H-bond acceptors 2

Num. H-bond donors 0

Molar Refractivity 42.48

TPSA 3021 A
Lipophilicity

Log Py (ILOGP) 175

Log Poyy (XLOGP3) 1.39

Log Py (WLOGP) 1.79

Log Py, (MLOGP) 1.65

Log Py (SILICOS-IT) 2.50

Consensus Log Py, 1.82

SIZE

POLAR

Water Solubility

Log S (ESOL) 2.29
Solubility 7.42e-01 mg/ml ; 5.08e-03 mol/l
Class Soluble
Log S (Ali) -1.63
Solubility 3.44e+00 mg/ml ; 2.35e-02 mol/l
Class Very soluble
Log S (SILICOS-IT) -3.59 o
Solubility 3.77e-02 mg/ml ; 2.5¢ An GI absorptlon
Class Soluble BBB permeant
R inetics

Gl absorption High P-gp substrate
BBB permeant Yes
P-gp substrate No CYP1A2 inhibitor
CYP1A2 inhibitor Yes . )
CYP2C19 inhibitor No CYPQC1 9 Inhlbltor
CYP2C9 inhibitor No . e
CYP2D6 inhibitor No CYP2CQ |nh|b|t0r
CYP3A4 inhibitor No CYP2D6 |nhlb|t0r
Log Ky (smon) -6.20 cm/s

Druglikeness CYP3A4 inhibitor
Lipinski Yes; 0 violation ) )
Ghose No; 2 violations: MW<16C. # Log Kp (Skm permeatlon)
Veber Yes
Egan Yes
Muegge No; 1 violation: MW<200
Bioavailability Score 0.55

Medicinal Chemistry

PAINS 0 alert
Brenk 1 alert: cumarine

Leadlikeness
Synthetic accessibility

No; 1 violation: MW<250
274

High

Yes

No

Yes

No

No

No

No

-6.20 cm/s



Compound and gene/protein target

Coumarin and Proteins target groups ®

Focus on main target

80.0%

B Lyase
[ Enzyme

—

@ Other cytosolic protein

6.7%

 6.7%

6.7%

[ Hydrolase

)

Target °°n':;':“ Uniprot CHEMBLID  Target Class Probability* %
Carbonic anhydrase I CA2  PO0S18  CHEMBL205 Lyase ] s
Carbonic anhydrase VIl CA7  P43166 CHEMBL2326 Lyase |:—| 4/18 &
Carbonic anhydrase | CAl  PO0S15 CHEMBL261 Lyase . 1114 &
Carbonic anhydrase Il CA3  PO7451 CHEMBL28S5 Lyase :I 2/6 &
Carbonic anhydrase VI CA6  P23280 CHEMBL3025 Lyase 2/8 &
Carbonic anhydrase Xl CA12 | 043570 CHEMBL3242 Lyase |:| 6/3 &
Carbonic anhydrase XIV CA14  QQULX7 CHEMBL3510 Lyase . 6/15 &
Carbonic anhydrase IX CA9 Q16790 CHEMBL3594 Lyase | e
Carbonic anhydrase IV CA4  P22748 CHEMBL3729 Lyase 317 &
Carbonic anhydrase XIll (by homology) CA13  Q8NIQ1 CHEMBL3912 Lyase 3/20 &
Carbonic anhydrase VB CASB  Q9Y2D0 CHEMBL3969 Lyase :l 311 &
Carbonic anhydrase VA CASA  P35218 CHEMBL478Y Lyase 2/10 &
Nuclear factor NF-kappa-B p105 subunit NFKBI  P19838 CHEMBLA251 ;’r';z:y‘m“ F ] o4
Acetylcholinesterase ACHE  P22303 CHEMBL220 Hydrolase 15/3 &
D-amino-acid oxidase DAO  P14920 CHEMBL5485 Enzyme |:| 01 &



Compound and protein relationship

STITCH

® Carbonic anhydrase Il is a factor

dorzolamide

57 that contributes to pH imbalance

and blood coagulation
Edge Confidence=0.719 Walter F. Boron. 2010

coumarin

® Coumarin can inhibit blood

coagulation by blocking the
Edge Confidence=0.996

expression of carbonic anhydrase ||

CYP2A6
Sally-Ann Poulsen, 2014



Conclusion

Distinctive herbal constituents interaction checking

® Distinctive herbal constituent interaction checking helps

to scope the relationship between compound and target.

®* Helping to screen properties of those compound for

predicting the mechanism of drug/compounds.
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Saundiele (neanizenfia narrow therapeutic index)
Foyaanulnsvsesfuefifinisldedraunsvarslulssmaiisouisiios
uenanti sy dadunisinuilunaeemaaes Un vitro) uag
Tudniveaes (In vivo) Fafiannanindetedesniins@nyvienisiiudoyalu
uywd n1sdtayau liUselevianalininuseinged
umdvideunmdunulveyszgndnyinssnu msfinnsanuazesevtindedunse
flonufinduanauulnsdlefinislisimfuen arsinmsseunuusziinig
Suussmuewiseayulwsvasiiiaeludagtiuliadu azvililonisnisiia
dunsnIeanasle






