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MR i (HEPs) | (3 f@HE D fEFE - W Ic B+ 2 i 245 L, 1L < FIA
T 3720 IRIE L WIEHRILE O 2SBECTH 2. 213, HFPs @ —#R 13 5 3 5 D Kk
SBT3 WEERS D, FICATETRRATEAF A PO LS ARy TS
BRAECTH S, EHMHICBE S 2 BE S HFPs & &35 o M A0 S 8] oo 8 50k i
B, RFFETCRBERBMFOFEETHCEZH LW -2 70 -0 T2 HIELTW 3
W#EE AT L COERG—#E—HFPs 4 v 7 — 27 40WIc X 0, ZhRmMAER
ML RT3,

¥4, B4 77 — & X — 2 (KEGG, National Institutes of Health, National Institutes
of Biomedical Innovation, Health and Nutrition, PubMed) < XCHATE R 2> &, BEH M,
B3, HFP, OfFRzINEL. 2o oMHAEMEHRZINES 5 729 I1C BioGPT &
JFUHERZEEMA V. HERZCFCCHAESRE I, £HERF 2T 7.
KEGG »HINEL EEGH—BHE~T L LERKRE M CNEL ZBRZE—HFP ~7
26 A4 v 7 — 2 %S L, Drug-HFP interactions (DHIs) 2 57, % v F 7 — 27 O
Pl 3 DT EZA L, Cytoscape 23 T o 7z. Cytoscape Z FH] L CTH[ AL
TrZLicky, "TEeRBEEFET DHIs 70— 53T 52N TEL. T
WAk X IV =TT ek iiExfiE 1 & L.

IHic, ZoMERROMEICIIFHE T ES S ERRTH 5720, BEAI© DHIs
HMENEL 2. WEHEL LTI 320hEERA L. 1 2 EES & HFPs & i
MBEL CRELZHEUL LTI OMHAEER T2 HEkTchs. ST LE
i —HFP ~ 7 BIEF IcH %, BEUATOXTICOHAFENBHER I N, &
WY e FEZ T Rix, EFESSE HFPs oAFABREZGTZHL Cnw2d 7 —2x—X%
REBEPODOLHT 2 HETHL. HHOT -2 X— AL EEELKL MR,
RicB WO AR ShTwaEBCAMAEZRE LA, Lo L, HHhE Ik
M50, hofiEzsetL7-.3 DHIZERN & HFPs O A 1F 1% H 250 %
INTVRARENELD 2 eitHh, M T 277ETH L. L2LEMEL, BE D



NEFRODERD Y, BEN TR AP o772, 20720, EEOHERELICT—LFR
ZVE—=FTF =2 %K L. COT—ALFRX Y X —FF—2%B oD DHIs 1E#H
LT, Kk 1 CHYF L7 DHIs #7FfliL72. 2 O#EH, Hik1 3 —XKx27)—=v
e LTCRERATHID, BMETH T LI NV—T%2 3L ICERET L ICH T 208D
HhoreFE2IbND.

J7ik 1 i L7- DHIs % BAfRME O L 1Ic 9 3 ik & LT DeepWalk % w7z
DeepWalk 1%, & v b7 =27 MBDALD—FT, /77T —X2%WNRLLT/—FD
HMoOAARRBHEZE2ET 22007 AT Y XLTHE. ZOHETEAY VI —21CE
F2 b Ar Y- BREEENCE Y, EROMEEM & 0B E K2 5 7.
20D, O ZRAI Y —= v I HEERERL 2.

X5z, DHIs D% 27200 “RA 7 YV —=v 7L LT, AASHEUHEE
iz L, REAFEEREL, G L7z AYEZXNAYEO EEALICA Ay
b T\ % BioWordVec % L, [E3 5 & HFPs IC& 2 & BGE O EYEF 1 7«
XiREERAL L7z, EdESE HFPs &S5 PV RT3 5%, BRICEET 2
R3S e HFPs ZEK L CES R PARBHT 2 Hikax@ai Lz, 2 ofR, BHR

ICBYH S 5 EEE S & HFPs %K 3 2 A L. CofREAICO VT, B
BROLHEMHA LR EKL, REABEOLAHREREL L. &+ v P T — 7R
MofREzHAT 22 8T, RABXCBAO DHI 28RN cilids7—277wm
—EREETE 2.
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]

[ R £ 5 (HFPs) ) &%, (R OMESR: - M icikiz> 2 L 2 WfF L T LA T
e, B, R EET. chE CHEMICHER I A Cwir o RBHCHK
B, RS ERIEGOERIC X > CIHFPs] & LTHEHE R, fFEZFR—1+F
27-0ICBIRE NS XS ICh o z(Jagdaleetal., 2021). 7272 L, [HFPs] ®H I
DRI N T2 DREERMDOKITZEATEHDLEFET S720
INLDESOEBRICH o TIRHELWEERSLECTHS. flziE, A7ET &
KRINEBEMCEATET ) -7 FAPHERETEINLTI2D008H Y,
ZoEBREICK > Tl FEIMEICK L THRMEL2RE X LT Ww b (Meding, 1992;
Hsieh et al., 2003). — /5 C, AT EADERDT TH L AT AV A4 FizliE%Z T T
2EHD®H 5720, XTI NG ED AN T Y LEEFUAI(Hsieh et al., 2003; Meding,
1992; Melis et al., 1991)-° Ifil = f% T 7| (Hsieh et al., 2003, Chan et al., 2000)7% & @ [& 32
mEHAEFHT 22N, FEFPLETHILIEEDN TS, 2D LI
[HFPs] Z#H 3 2% & T, —#® HFP I X W (RN CEES EHAEFERT 5
TlickoT, BEMOFERNE ST 2 HEM: 2 H 5 (Asher et al., 2017; Roy et al.,
2022). DX HICEHREG L HFPs Dl A G bR IC X o Tk, b haf@iikE» R4
TR B B

ZoX) RfEEEAZ T 3 EHEM L HFP OMHAFR IO W COER%E R 5
ICiE, 2 DHERDH 2. T—2R—2P°XEICHEHIN T2 HEEHD » 2
25, BB HLE T, BL oML e L35 0, FHERh 285 L v (Ziani et
al., 2022). 51T, HFP A% K OB 2 &ATHE Y, Z O RKIGIZIEF ICH
T % (Rein et al., 2013; Sorrenti et al., 2023). % 7=, HFP D43 % i 3 % 7k
X o T, HFP KO DL EEr’Zb T2 2 e 03d ), HAFHZIEMIC PS5 C
& & X HICHEEIC L T % (Jiamjariyatam ef al., 2023; Mounika et al., 2022).

FidoMET, RYNICER T EEEIIERS E HFP oM AR % il H 3
22LThHDL. RMETHEMRBEOFELZH T, HEFEMT 2 /JREHERH 2



EIGE HFP O T 2B T 2L VW7 — 27 70 —%HEv 3252 2HME LT
W5,

HHREFTEL T BEEBICOCTOWIEDL S, —HMOMAEMICIZERSD
R TN 2EERPEG L T3 2 L ARE I T 5 (Almazroo et al., 2017). —#f
DEHEG & REEROMBIE T CIc X AME I T B2, HFPs L RE#IEER L ©
BRI EAEMREIN TR\, 22T, HFPs E U EOBM A INET 2 ¢
LT, BEE AT L L CERN—FRE—HFPs D4 v b7 =27 ZfETL, 2D=FK
DHEEAER? O, HEERT 2 AlHEME2 S 2 EIEM L HFP O X T Ziith3 2 2 &
DAL B X T, TOREICHEDIWTEE LI T2 25, WG L 7245 H 23 BEA
TEBRWRTE2LBVELEATHE., COMERZBRT 27201, Bixd R0
V—= v 7 HEoMAGbE 52 TLYIEMICXT 2T AV e &
ATz, 2720, ZNENDRZ Y — =V 7D W THE & G-l 73 % # 72 IC ST
TEILENRD B0, A EREtz{T- 7.

RPDAZ Y —=v 7 (—RAZ YV —=v ) T, ERE, BEFS X HFPs
DYZLDoRD R > HBERBOFMFICONTILCREFTZMA . Z D
RGO N7 MR CHUS L 72 Drug-HFP interactions (DHIs) (2T, X Y ZEl
EOWMERAYEBL22DD KA Y —=v T, 7FA M~ A= v %Pl
L MmEl Rk oA Z R L. AR cH L S L 23Flik 2w T Z
NODAT Y —=v 7fERICOCTHEZEML 2. 2 OME, HAFEHT 2 E
L HFPs DX T i c& /2. lbkick b, E3HES & HFP oA OB %
MRS 2 L w7 —2 70— 2L L= L Fiwmo T 7=
MAERT 22D 2 ERME HFP ORT 2T 2H L w7 —27 70 —%
WESZL 722 e XY, MAGFEHAERZ IR ICHEI T2 e 3mlaEL 7Y, EH
& HFPs DM AERICET 2 M OLRICH S T2 2 LA N3,



EB1E EES BEBIXUVHFPsD Y X ML

FEEE G & HFP oM A/EAICB 3 2 Mo 78 1c X, B3N & HFP o fHAFRE#H %
T 2 BRI T 2080 5 5. HAFRAEREME T 210, XL o IcEEL,
BEF XU HFPs © ) 2 F B34 ETH 5. EH NP X CBEEOERIZ KEGG (Kyoto
Encyclopedia of Genes and Genomes) I b 5l#2H 2 L HICHFEL T3, —/T
HFPs OEH 2L TV B TF—2~x—2F3g e A v, VX MERDZE®IC, &

B L BRI KEGG 20 o 15 L, HFPs MO R B L O 217742 o 7-.

B1HET T
#®1H KEGG2AHALZAZEERM L RHBEROHEEMERY X b DR
KEGG D2 b AHEER B X CEHES OIEHR % 15 2 72 % 12 ”Drug Metabolizing

Enzymes and Transporters” (https://www.genome.jp/kegg/drug/br08309.html) % | H

L7z, 2ORIEHINTWAERNE X ORHHEZOIFREINEL 7-.

F27H HFPs DT — X+t v b+ OHEfH
HEBMOERES 2 72D IC R - @ - REWIRTTOEMBEHRT — 2 X

— A (https://www.nibiohn.go.jp/eiken/info/hf2.html) & National Institutes of Health

(NIH) % F| ] L 7z (Garcia-Cazarin et al., 2014; Dwyer et al., 2018). HiZ D T — & X
— 21T lE [HFPs ICFIH N 2 EM LT ICO VT, Z O, FD DT
&, BER, ReEER EOMET -2 23MBHI N TS, BEDOT — XX —
Z D Dietary Supplement Fact Sheets ICIZE X I v, I 2 T4, ~—TfHY), 7
BANAFT 4 7 R EDREMP B EZORSICET ZERATHME LTV
2. ZO2MDTF — & X—2H 5 HFPs 1R % BT L /2.


https://www.genome.jp/kegg/drug/br08309.html
https://www.nibiohn.go.jp/eiken/info/hf2.html

B2H R

KEGG @ ”Drug Metabolizing Enzymes and Transporters” 4> & {33 59 ffi & # @
28 L BEFR, HSA %5 (£ 7213 KO %5), relation type & fUHIc Bh# 4 3 3R 5, 1270
e zo4ie D&Y, B#EEEZET, YR MMLLZ(Table 1-1). EMIE®RT — £
~— 2 ¢ Dietary Supplement Fact Sheets 7> &, HFPs [ Z Wi & O 7 — & <~ — Z 2»
DEF L7z, ZOBRIC, HFP A DD O %R L 72, S HICHEDT — XX — A DH
Ba %, 365 ML L 72, Bf5 L 7= HFPs365 ffic 12 HF1 & Yo E ® ID %8 b,
XA L 7= (Table 1-2).

Table 1-1 KEGG 2> b HifF L 72 59 O R DI & 7 v 4 — L —B

Abbreviation Full name

CYP3A4 cytochrome P450 family 3 subfamily A member 4
CYP2C19 cytochrome P450 family 2 subfamily C member 19
CYP2C8 cytochrome P450 family 2 subfamily C member 8
CYP3A5 cytochrome P450 family 3 subfamily A member 5
CYP3A7 cytochrome P450 family 3 subfamily A member 7
CYP27B1 cytochrome P450 family 27 subfamily B member 1
CYP24A1 cytochrome P450 family 24 subfamily A member 1
CYP2C9 cytochrome P450 family 2 subfamily C member 9
CYP2E1 cytochrome P450 family 2 subfamily E member 1
CYP1A2 cytochrome P450 family 1 subfamily A member 2
CYP2D6 cytochrome P450 family 2 subfamily D member 6
CYP2A6 cytochrome P450 family 2 subfamily A member 6
CYP2B6 cytochrome P450 family 2 subfamily B member 6




CYP1AIl
CYP2J2
CYP4F2
CYP2C18
CYP4A11
CYP4F3
MAOA
MAOB
AOX1
DPYD
FMO1
FMO3
CBRI1
CBR3
FMO?2
FMO4
FMO5
XDH
UGT2B7
UGT2B4
UGT
UGT1A4
UGT2B15
UGT1A1

UGT1A9

cytochrome P450 family 1 subfamily A member 1
cytochrome P450 family 2 subfamily ] member 2
cytochrome P450 family 4 subfamily F member 2
cytochrome P450 family 2 subfamily C member 18
cytochrome P450 family 4 subfamily A member 11
cytochrome P450 family 4 subfamily F member 3
monoamine oxidase A

monoamine oxidase B

aldehyde oxidase 1

dihydropyrimidine dehydrogenase

flavin containing dimethylaniline monooxygenase 1
flavin containing dimethylaniline monooxygenase 3
carbonyl reductase 1

carbonyl reductase 3

flavin containing dimethylaniline monooxygenase 2
flavin containing dimethylaniline monooxygenase 4
flavin containing dimethylaniline monooxygenase 5
xanthine dehydrogenase

UDP glucuronosyltransferase family 2 member B7
UDP glucuronosyltransferase family 2 member B4
glucuronosyltransferase

UDP glucuronosyltransferase family 1 member A4
UDP glucuronosyltransferase family 2 member B15
UDP glucuronosyltransferase family 1 member Al

UDP glucuronosyltransferase family 1 member A9




UGT1A3

UGT1A7

UGTI1AS8

UGT2B17

COMT

NAT1

NAT2

SULT1A1

SULT1A2

SULT1A3

SULTI1E1

GST

CES1

CES2

CES3

CES5A

ACHE

ADA

BCHE

CTSA

DDC

UDP glucuronosyltransferase family 1 member A3
UDP glucuronosyltransferase family 1 member A7
UDP glucuronosyltransferase family 1 member A8
UDP glucuronosyltransferase family 2 member B17
catechol-O-methyltransferase

N-acetyltransferase 1

N-acetyltransferase 2

sulfotransferase family 1A member 1
sulfotransferase family 1A member 2
sulfotransferase family 1A member 3
sulfotransferase family 1E member 1

glutathione S-transferase

carboxylesterase 1

carboxylesterase 2

carboxylesterase 3

carboxylesterase 5A

acetylcholinesterase

adenosine deaminase

butyrylcholinesterase

cathepsin A

dopa decarboxylase




Table 1-2 Y& L 7z HFP J X }

HFP_id  Main name Synonym name

HF1 4-hydroxyproline 4-hydroxyproline

HF2 5-Aminiolevulinic Acid 5-Aminiolevulinic Acid

HF2 6-Aminiolevulinic Acid 5-Amino-4-oxopentanoic acid

HF3 Docosahexaenoic acid Docosahexaenoic acid

HF4 Eicosapentaenoic acid Eicosapentaenoic acid

HF5 N-acetylglucosamine N-acetylglucosamine

HF6 Eyebright Euphrasia officinalis L.

HF6 Eyebright Euphrasia rostkoviana F. Hayne

HF6 Eyebright Euphrasia stricta J.P.Wolff ex J.F.Lehm

HF6 Eyebright Eyebright

HF7 Butea Gum Tree Butea Gum Tree

HF7 Butea Gum Tree Butea Superba

HF7 Butea Gum Tree Kwao Krua Dang

HF7 Butea Gum Tree Red Kwao Krua

HF8 Turmeric Curcuma domestica Val.

HF8 Turmeric Curcuma longa

HF8 Turmeric Curcuma longa L.

HF8 Turmeric Turmeric
Hemerocallis fulva var.

HF9 Hemerocallis fulva var. sempervirens
sempervirens

HF10 Astaxanthin Astaxanthin

HF11 Aspartic acid Aspartic acid

HF12 Acetyl-L-carnitine Acetyl-L-carnitine




HF13

HF13

HF14

HF15

HF15

HF15

HF15

HF15

HF15

HF16

HF16

HF17

HF18

HF19

HF20

HF21

HF21

HF21

HF21

HF21

HF21

HF21

HF22

HF22

HF22

Amygdalin

Arachidonic acid
Acacia gum
Acacia gum
Acacia gum
Acacia gum
Acacia gum
Acacia gum
Alginic acid
Alginic acid
Anserine
Anthocyanin
Isoflavone
Isomalto-oligosaccharide
Hu Zhang
Hu Zhang
Hu Zhang
Hu Zhang
Hu Zhang
Hu Zhang
Hu Zhang
Ginkgo
Ginkgo

Ginkgo

Amygdalin

laetrile

Arachidonic acid

Acacia gum

Acacia senegal (L.) willd
Acacia senegal L. willd
Acacia senegal willd
Arabic gum

Gum arabic Acacia
Alginic acid

alginate

Anserine

Anthocyanin

Isoflavone
Isomalto-oligosaccharide
Bambou Japonais
Banbou Mexican
Fallopia japonica

Fleece Flower

Hu Zhang

Polygonunm cuspidatum
Reynoutria japonica Houtt.
Ginkgo

Ginkgo biloba

Ginkgo biloba L.




HF22 Ginkgo Ginkgo biloba extract
HF22 Ginkgo Ginkgo leaf extract
HF22 Ginkgo Maidenhair tree

HF23 Inulin beta (2-1) fructans
HF23 Inulin Inulin

HF23 Inulin Beta (2-1) fructans
HF24 Inositol Hexahydroxycyclohexane
HF24 Inositol Inositol

HF25 Imidazole dipeptide Imidazole dipeptide
HF26 Phaseolus Vulgaris Common bean

HF26 Phaseolus Vulgaris Kidney Bean

HF26 Phaseolus Vulgaris Phaseolus vulgaris L.
HF26 - bayo

HF26 - butter bean

HF27 Indian Long Pepper Indian long pepper
HEF27 Indian Long Pepper Long pepper

HF27 Indian Long Pepper Piper longum L.

HF27 Indian Long Pepper jaborandi pepper

HF28 Fennel Fennel

HF28 Fennel Foeniculum vulgare Mill
HF29 Japanese Apricot Armeniaca mume Sieb.
HF29 Japanese Apricot Japanese apricot

HF29 Japanese Apricot Prunus mume Sieb.et Zucc.
HF30 Eleuthero Acanthopanax senticosus
HF30 Eleuthero Eleuthero




HF30 Eleuthero Eleutherococcus senticosus

HF30 Eleuthero Eleutherococcus senticosus Maxim.
HF30 - Rupr.et.Maxim.

HF30 - Siberian ginseng

HF31 Oats Avena sativa L.

HF31 Oats Oats

HF32 Barley Barley

HF32 Barley Hordeum distichum L.
HF32 Barley Hordeum vulgare L.

HF32 - Malt

HF33 Olive Olea europaea L.

HF33 - Olea sativa Hoffmanns. Et Link
HF33 Olive Olive

HF33 Olive Olive leaf extract

HF34 Ornithine Ornithine

HF35 Cocoa Cacao

HF35 Cocoa Theobroma cacao

HF36 - Crassostrea gigas THUNB.
HF36 Opyster Extract Ostrea gigas THUNB.
HF36 - Ostreidae

HF36 Opyster Extract Opyster

HF37 Black currant Black currant

HF37 Black currant Cassis

HF37 Black currant Ribes nigrum L.

HF38 Green Tea Catechin

10



HF38

HF39

HF40

HF41

HF42

HF43

HF43

HF44

HF44

HF45

HF46

HF46

HF46

HF47

HF48

HF48

HF48

HF48

HF48

HF48

HF48

HF48

HF48

HF49

HF49

Green Tea

Carrageenan
Galacto-oligosaccharides
Carnosine
Beta-Carotene
Helianthus Tuberosus
Artichoke

Aloe

Aloe

Guava
Guava
Guava

Citric acid

Goji
Goji
Goji
Goji
Goji
Goji
Goji
Goji
Kudzu

Kudzu

Catechinic acid
Carrageenan
Galacto-oligosaccharide
Carnosine

Carotene

Helianthus tuberosus L.
Jerusalem artichoke
Aloe arborescens Mill.
Kidachi Aloe

Chitin

Common guava

Guava

Psidium guajava L.
Citric acid

Chinese box thorn
Chinese wolfberry
Duke of Argyll's tea-tree
Goji

Lycium barbarum L.
Lycium barbarum Linne
Lycium chinense Mill.
Wolfberry

matrimony vine.
Japanese arrowroot

Kudzu vine

11



HF49 - Ohwi

HF49 Kudzu Pueraria lobata

HF49 Kudzu Pueraria montana (Lour.) Merr.
HF49 Kudzu Pueraria montana Lour. Merr.
HF49 Kudzu Pueraria montana Merr.
HF50 Cumin Cumin

HF50 Cumin Cuminum cyminum L.

HF51 Glycine Glycine

HF51 - Glycocoll

HF52 Curcumin Curcumin

HF53 Glutathione 5-L-Glutamyl-L-cysteinylglycine
HF53 Glutathione Glutathione

HF54 Glutamic acid Glutamic acid

HF55 - Crocetin

HF56 Blue-green algae Anabaena

HF56 Blue-green algae Anabaenopsis

HF56 Blue-green algae Blue-green algae

HF56 Blue-green algae Chlamydomonas

HF56 Blue-green algae Chlorella

HF56 Blue-green algae Chlorella pyrenoidosa

HF56 Blue-green algae Chlorella vulgaris

HF56 Blue-green algae Microcystis

HF56 Blue-green algae Scenedesmus

HF57 Chlorophyll Chlorophyll

HF58 White Mulberry Morus alba

12



HF58

HF59

HF59

HF60

HF60

HF61

HF62

HF63

HF63

HF64

HF64

HF64

HF65

HF65

HF65

HF66

HF67

HF67

HF67

HF68

HF69

HF69

HF69

HF70

HF70

White Mulberry

Silicon

Kale

Kale
Germanium
Coffee
Coconut Oil
Coconut Oil
Burdock
Burdock
Burdock
Sesame
Sesame
Sesame

Collagen

Chondroitin sulfate

Chondroitin sulfate

Chondroitin sulfate

Saffron

Saffron

Saffron

Salacia

Salacia

Mulberry

Silicide

Silicon

Brassica oleracea L. var. acephala DC.
Kale

Germanium

Coffee

Coconut Oil

Cocos nucifera L.
Arctium lappa L.
Burdock

Lappa major Gaertn.
Sesame

Sesame seeds
Sesamum indicum L
Collagen
Chondroitin 4- and 6-sulfate
Chondroitin 4-sulfate
Chondroitin sulfate
Sardine peptide
Crocus sativus L.
Saffron

Saffron crocus
Chundan

Kathala Hibutu Tea

13



HF70

HF70

HF70

HF70

HF70

HF71

HF71

HF72

HF73

HF73

HF73

HF74

HF74

HF74

HF75

HF76

HF76

HF76

HF76

HF76

HF77

HF77

HFE77

HF77

HF77

Salacia

Salacia

Salacia

Salacia

Salacia

Sunflower Oil
Sunflower Oil
Cysteine

Indian Long Pepper
Indian Long Pepper

Indian Long Pepper

Squalene

Stevia

Stevia

Stevia

Stevia

Stevia
Blue-Green Algae
Blue-Green Algae
Blue-Green Algae
Blue-Green Algae

Blue-Green Algae

Ponkoranti

SO.

Salacia chinensis

Salacia oblonga

Salacia reticulata
Helianthus annuus L.
Sunflower

Cysteine

Javanese long pepper
Jawa long pepper

Piper retrofractum Vahl.
Silk fibroin

Silk protein

sericin

Squalene

Paraguayan sweet herb
Stevia

Stevia rebaudiana (Bertoni) Hemsl.
Stevia rebaudiana Bertoni Hemsl.
Stevia rebaudiana Hemsl.
Arthrospira maxima
Arthrospira platensis
Spirulina

Spirulina maxima

Spirulina platensis
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HF78

HF78

HF79

HF80

HF80

HF80

HF80

HF81

HF81

HF81

HF81

HF82

HF82

HF82

HF83

HF83

HF84

HF84

HF84

HF84

HF84

HF85

HF86

HEF87

HEF87

Sulforaphane
Sulforaphane
Zeaxanthin
Sweet clover
Sweet clover
Sweet clover
Sweet clover
Valerian
Valerian
Valerian
Valerian
Hawthorn
Hawthorn

Hawthorn

Senna

Senna

Senna

Senna

Senna

Soy Isoflavone
Taurine
Onion

Onion

1-isothiocyanate-4-methylsulfonyl butane
Sulforaphane

Zeaxanthin

Melilotus

Melilotus officinalis
Melilotus suaveolens Ledeb.
Sweet clover

Valerian

Valeriana officinalis L.
Valeriana officinalis var. latifolia
Valeriana wallichii
Crataegus laevigata DC.
Crataegus monogyna Jacq.
English hawthorn

Ceramide
N-acylsphingosine
Alexandria Senna

Cassia acutifolia Delile.
Cassia angustifolia Vahl.
Senna

Tinnevelly Senna

Soy Isoflavone

Taurine

Allium cepa L

Onion
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HF88

HF88

HF88

HF89

HF89

HF89

HF90

HF91

HF91

HF91

HF91

HF91

HF91

HF91

HF91

HF92

HF92

HF93

HF94

HF94

HF94

HF94

HF94

HF94

HF95

Tamarind
Tamarind
Chia

Chia

Chia
Tyrosine
FO-TI
FO-TI

FO-TI

FO-TI

FO-TI
FO-TI
L-Theanine

L-Theanine

Sea Buckthorn

Sea Buckthorn

Sea Buckthorn

Indian data

Tamarind

Tamarindus indica L.
Chia

Chia seed

Salvia hispanica.
Tyrosine

Chinese Cornbind
Chinese Knotweed
FO-TI

Fallopia multiflora
FloweryKnotweed
Pleuropterus multiflorus Thunb.
Polygonum multiflorum
Polygonum multiflorum Turcz.
L-Theanine

y -Glutamylethylamide
Dextrin

Argasse

Argousier

Chharma

Dhar-Bu

Hippophae rhamnoides
Sea Buckthorn

Rubus suavissimus S. Lee
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HF96

HF96

HF96

HF96

HF96

HF96

HF97

HF97

HF97

HF97

HF98

HF98

HF98

HF98

HF99

HF99

HF99

HF99

HF99

HF99

HF100

HF101

HF101

HF101

HF101

Capsicum
Capsicum
Capsicum
Capsicum
Capsicum
Capsicum
Cordyceps

Cordyceps

Eucommia

Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Dolomite
Nattokinase

Nattokinase

Capsicum

Capsicum annuum L.
Chili Pepper

Green Pepper
Paprika

Red Pepper
Cordyceps
Cordyceps sinensis
Plant worms
Vegetative wasps
Chinese gutta percha
Eucommia
Eucommia ulmoides
Hardy rubber tree
Extrait de Tomate
Love Apple
Lycopersicon esculentum Mill.
Tamatar

Tomate

Tomato

Dolomite

Bacillus subtilis
Fermented soybeans
Glycine max (L.) MERR.

Glycine max L. Merr.
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HF101 - Glycine max Merr.
HF101 - Hay bacillus
HF101 - natto
HF102 - Narirutin
HF103 Naringin Naringin
Nicotinamide
HF104 NMN
mononucleotide
Nicotinamide
HF104 Nicotinamide mononucleotide
mononucleotide
Nicotinamide
HF104 B -nicotinamide mononucleotide
mononucleotide
HF105 Nicotinamide Riboside Nicotinamide Riboside
HF106 - Ananas comosus L. Merr.
HF106 - Ananas comosus L. Voss.
HF106 - Ananas comosus Merr.
HF106 - Ananas comosus Voss.
HF106 - Ananas sativus Schult. f.
HF106 - Bromelia ananas L.
HF106 - Bromelia comosus L.
HF106 Pineapple Pineapple
HF107 Parsley Parsley
HF107 Parsley Petroselinum crispum (Mill.) Nyman ex A.W.Hill
HF107 Parsley Petroselinum crispum Mill. Nyman ex A.W.Hill
Petroselinum crispum NYMAN var. angustifolium
HF107 Parsley

HARA
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HF107

HF108

HF109

HF109

HF109

HF109

HF109

HF110

HF110

HF110

HF111

HF111

HF111

HF111

HF112

HF112

HF113

HF113

HF113

HF113

HF113

HF114

HF114

HF114

HF114

Parsley
Honey
Job's Tears
Job's Tears
Job's Tears
Job's Tears

Job's Tears

Hyaluronic acid
Hyaluronic acid

Pinitol

Pinitol

Pinitol

Pinitol

Pinitol

Bifidobacteria
Bifidobacterium bifidum
Bifidobacterium breve

Bifidobacterium longum

Petroselinum crispum Nyman ex A.W.Hill

Honey

Coix lacryma-jobi L. var. mayuen (Roman.) Stapf
Coix lacryma-jobi L. var. mayuen Roman. Stapf
Coix lacryma-jobi L. var. mayuen Stapf

Coix seed

Job's Tears

Candle bush

Cassia alata

Senna alata L.

Aromatic

Curcuma aromatica Salisb.

wild turmeric

yellow zadoary

Hyaluronan

Hyaluronic acid
(1S,2R,4R,5R)-6-methoxycyclohexane-1,2,3,4,5-pentol
(1S,2S,4S,5R) -6-methoxycyclohexane-1,2,3,4,5-pentol
D-pinitol

L-pinitol

Pinitol

Bifidobacteria

Bifidobacterium bifidum

Bifidobacterium breve

Bifidobacterium longum
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HF115

HF116

HF116

HF116

HF116

HF116

HF117

HF117

HF117

HF117

HF117

HF118

HF119

HF119

HF119

HF120

HF121

HF121

HF121

HF122

HF123

HF123

HF123

HF125

HF125

Black pepper is piperine
Periwinkle
Periwinkle
Periwinkle
Periwinkle
Periwinkle
Loquat
Loquat
Loquat
Loquat
Loquat

Phenylalanine

Fucoidan
Fructo-oligosaccharides
Fructo-oligosaccharides
Fructo-oligosaccharides
Placenta

Kaempferia parviflora
Kaempferia parviflora
Kaempferia parviflora
Broccoli

Broccoli

Piperine

Common perwinkle

Lesser Periwinkle

Periwinkle

Small periwinkle

Vinca minor.

Eriobotrya japonica (THUNB.) LINDL.
Eriobotrya japonica LINDL.
Eriobotrya japonica THUNB. LINDL.
Japanese medlars

Loquat

Phenylalanine

Pueraria candollei var. mirifica
Pueraria mirifica

White Kwao keur

Fucoidan

FOS

Fructo-oligosaccharides

oligofructose

Placenta

Black Ginger

Kaempferia parviflora
Kura-Chai-Dum

Brassica oleracea L.var.italica Plencke

Broccoli
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HF126

HF127

HF128

HF128

HF128

HF128

HF128

HF128

HF128

HF128

HF129

HF130

HF130

HF130

HF130

HF130

HF130

HF131

HF132

HF132

HF133

HF133

HF134

HF135

HF135

Proline

Blond psyllium

Blond psyllium

Blond psyllium

Blond psyllium

Blond psyllium

Hesperidin

Red yeast rice
Red yeast rice
Red yeast rice

Red yeast rice

Red yeast rice

Phosphatidylserine

Methionine

Methylsulfonylmethane

Methylsulfonylmethane

Proteoglycan

Proline

Blond psyllium

Plantago decumbens
Plantago fastigiata
Plantago insularis
Plantago isphaghula
Plantago ovata Forsk
Plantago ovata Forssk.
Psyllium

Hesperidin

Monascus albidus K.Sato
Monascus anka K.Sato
Monascus purpureus Went.
Red yeast rice

red leaven

red rice
Phosphatidylserine
Leptospermum scoparium
Manuka

Euglena

Euglena gracilis
Methionine
Dimethylsulfone

MSM
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HF135

HF136

HF136

HF136

HF136

HF137

HF137

HF137

HF137

HF137

HF137

HF137

HF137

HF137

HF138

HF138

HF138

HF138

HF138

HF138

HF138

HF139

HF139

Methylsulfonylmethane
Lemon balm

Lemon balm

Lemon balm

Lemon balm

Moringa

Moringa

Moringa

Moringa

Moringa
Moringa

Moringa

German Ipecac
German Ipecac
German Ipecac
German Ipecac
German Ipecac
German Ipecac
German Ipecac
Momordica grosvenori
Swingle

Momordica grosvenori

Swingle

Methylsulfonylmethane
Bee Balm

Lemon balm

Melissa

Melissa officinalis L.
Behen

Ben nut tree

Drumstick tree
Horseradish tree
Malungai

Moringa

Moringa oleifera Lam.
Moringa pterygosperma
Sanjanaa

Asclepias vincetoxicum
Cynanchum vincetoxicum
Dompte-Venin

German Ipecac

Swallo Wort
Vincetoxicum hirundinaria

Vincetoxicum officinale

Momordica grosvenori Swingle

Siraitia grosvenori Swingle
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HF140

HF141

HF141

HF142

HF143

HF144

HF144

HF144

HF144

HF145

HF146

HF146

HF147

HF147

HF148

HF149

HF149

HF150

HF151

HF152

HF152

HF152

HF152

HF152

HF152

Lactoferrin

Lysine

Conjugated Linoleic Acid
Rooibos

Rooibos

Rooibos

Rooibos

Rutin

Lecithin
Phosphatidylcholine
Rosemary

Rosemary

Royal jelly

Nucleic acid

Bear's Garlic
Bear's Garlic
Bear's Garlic
Bear's Garlic
Bear's Garlic

Bear's Garlic

Lactoferrin
Apocynum venetum L.
Luobuma

Lysine

Linoleic acid
Aspalathus linearis
Kaffree tea

Red bush tea
Rooibos

Rutin

Lecithin
Phosphatidylcholine
Rosemary
Rosmarinus officinalis L.
Royal jelly
Basidiomycetes-X
Echigoshirayukidake
Nucleic acid
Maltitol

Ail des Bois

Ail des Ours

Allium ursinum L.
Barlauch

Bear's Garlic

Ramson
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HF153 Kombucha Kombucha

HF153 Kombucha Kombucha tea

HF154 black vinegar Brewed rice vinegar
HF154 black vinegar Husked rice vinegar
HF154 black vinegar Unpolished rice vinegar
HF154 black vinegar black vinegar

HF155 - FLAVANGENOL
HF155 Maritime Pine French marine pine bark extract
HF155 Maritime Pine Pinus pinaster

HF155 Maritime Pine Pycnogenol

HF156 Phytosterol Phytosterol

HF157 Dietary fiber Dietary fiber

HF158 - Acetic acid

HF158 - Vinegar

HF158 - balsamico vinegar
HF158 - coconut vinegar

HF158 - cone vinegar

HF158 - honey vinegar

HF158 - mort vinegar

HF158 - sherry vinegar

HF158 - white vinegar

HF158 - wine vinegar

HF159 - Hydrogen water

HF160 - Japanese sake yeast
HF160 - Saccharomyces cerevisiae
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HF161

HF162

HF163

HF164

HF164

HF165

HF166

HF166

HF167

HF167

HF168

HF169

HF169

HF170

HF170

HF170

HF170

HF170

HF170

HF170

HF171

HF171

HF172

HF172

HF173

Medium chain triglycerides

maltodextrin

Rice bran

Alpha-Linolenic acid
Alpha-lipoic acid
Alpha-lipoic acid
Beta-Cryptoxanthin

Beta-Cryptoxanthin

Beta-Cryptoxanthin

Beta-Cryptoxanthin

Gamma-aminobutyric acid

Gamma-aminobutyric acid

Branched chain amino acid

Aojiru
Soya-oligosaccharide
Medium chain triglycerides
Indigestible Dextrin
Resistant maltodextrin
Rice bran
3,4,5-Trihydroxybenzoic acid
gallic acid

Choline glycerophosphate

L-alphaGlycerylphosphorylcholine

Alpha-Linolenic acid
Alpha-lipoic acid

Thioctic acid

(3R)- B, B -caroten-3-ol
Beta-cryptoxanthin
alltrans-cryptoxanthin
caricaxanthin
cryptoxanthol

hydroxy- 8 -carotene

B -caroten-3-ol

GABA
Gamma-aminobutyric acid
GSAC

y -glutamyl-S-allyl-cysteine

BCAAs
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HF173

HF173

HF174

HF174

HF174

HF175

HF176

HF176

HF176

HF176

HF176

HF177

HF177

HF177

HF177

HF177

HF177

HF177

HF177

HF177

HF178

HF178

HF178

HF178

HF178

Branched chain amino acid Branched chain amino acid

Branched chain amino acid branched-chain amino acids

L-tryptophan
L-tryptophan
L-tryptophan

Zinc

Ashwagandha
Ashwagandha
Ashwagandha
Ashwagandha
Ashwagandha
Irvingia gabonensis

Irvingia gabonensis

Irvingia gabonensis
Irvingia gabonensis
Irvingia gabonensis
Irvingia gabonensis
Irvingia gabonensis
Irvingia gabonensis
Flaxseed

Flaxseed

Flaxseed

Flaxseed oil

Flaxseed

2-amino-3- (3-indolyl) propionic acid
L-tryptophan

Tryptophan

Zinc

Ajagandha

Amangura

Ashwagandha

Withania

Withania somnifera Dunal
African mango

Agbono

Aubry-Lecomte ex O'Rorke
Bread Tree

Dica Nut

Irvingia barteri

Irvingia gabonensis
Irvingia gabonensis Baill.
Mangifera gabonensis
Flax

Flax seed

Flaxseed

Flaxseed oil

Linseed
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HF178

HF178

HF178

HF179

HF179

HF180

HF180

HF181

HF181

HF181

HF182

HF182

HF182

HF182

HF182

HF182

HF182

HF182

HF182

HF182

HF183

HF185

HF185

HF185

HF185

Flaxseed oil
Flaxseed
Flaxseed
Alanine
Beta-alanine
L-arginine
L-arginine
Alfalfa
Alfalfa
Alfalfa
Aloe

Aloe

Aloe

Aloe

Aloe

Aloe

Aloe

Aloe

Aloe

Aloe
Isoleucine
Echinacea
Echinacea
Echinacea

Echinacea

Linseed oil

Linum

Linum usitatissimum L.
Alanine

Beta-alanine

Arginine

L-arginine

Alfalfa

Lucerne

Medicago sativa L

Aloe

Aloe africana Mill

Aloe barbadensis Mill.
Aloe ferox Mill.

Aloe vera

Aloe vera (L.) Burm.f
Aloe vera Burm.f

Aloe vera L. Burm.f
Cape aloe

Curacao Aloes
Isoleucine

Echinacea

Echinacea purpurea (L.) Moench
Echinacea purpurea L. Moench

Echinacea purpurea Moench
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HF185

HF185

HF186

HF186

HF186

HF186

HF186

HF187

HF187

HF189

HF189

HF189

HF189

HF190

HF190

HF190

HF190

HF190

HF190

HF191

HF191

HF192

HF192

HF193

HF193

Echinacea
Echinacea
Blessed thistle
Milk thistle
Milk thistle
Milk thistle

Milk thistle

Bitter orange
Bitter orange
Bitter orange
Bitter orange
Black tea
Black tea
Black tea
Black tea
Black tea
Black tea
Maritime pine

Seaweed

Roman Chamomile

Roman Chamomile

angustifolia
pallida.
Blessed thistle

Milk thistle

Silybum marianum (L.) Gaertn.

Silybum marianum Gaertn.
Silybum marianum L. Gaertn.
N-3 unsaturated fatty acid
Omega-3 fatty acids

Bitter orange

Citrus aurantium L.

Seville orange

Sour orange

Black tea

Camelliasinensis (L.) Kuntze
Camelliasinensis Kuntze
Camelliasinensis L. Kuntze
Chinese tea

Tea

Maritime pine

Seaweed

Caffeine

methyltheobromine
Chamaemelum nobile

Chamomile
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HF193

HF193

HF193

HF193

HF194

HF194

HF195

HF196

HF197

HF197

HF197

HF197

HF197

HF198

HF199

HF199

HF199

HF199

HF199

HF200

HF200

HF200

HF201

HF202

German Chamomile
German Chamomile
German Chamomile
Roman Chamomile
Guarana

Guarana

Potassium

Calcium

Garcinia

Gamboge

Garcinia

Garcinia

Garcinia
L-Carnitine
Licorice

Licorice

Licorice

Licorice

Licorice

Cannabidiol

Cannabidiol
Cannabidiol
Chitosan

Agaricus Mushroom

German chamomile

Matricaria chamomilla L.

Matricaria recutita

Roman Chamomile

Guarana

Paullinia cupana Kunth

Potassium
Calcium

Brindal Berry
Gambooge
Garcinia

Garcinia cambogia
Malabar Tamarind
Carnitine

Glycyrrhiza glabra

Glycyrrhiza uralensis Fisch. Et DC.

Licorice
Licorice root

Liquorice

2-[(1R,6R)-6-isopropenyl-3-methylcyclohex-2-en-1-

yl]-5-pentylbenzene-1,3-diol

CBD
Cannabidiol
Chitosan

Agaricus
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HF202

HF202

HF202

HF202

HF202

HF202

HF202

HF202

HF203

HF203

HF204

HF204

HF205

HF206

HF207

HF208

HF208

HF209

HF210

HF210

HF210

HF210

HF211

HF212

HF212

Agaricus Mushroom
Reishi Mushroom
Shiitake Mushroom
Shiitake Mushroom
Shiitake Mushroom
Agaricus Mushroom
Reishi Mushroom
Shiitake Mushroom
Gymnema

Gymnema

Conjugated linoleic acid
Conjugated linoleic acid
Guar gum

Glucosamine
Glucomannan
Glutamine

Glutamine

Creatine

Grapefruit
Grapefruit
Quercetin
Coenzyme Q10

Coenzyme Q10

Agaricus blazei Murill

Ganoderma lucidum. Karst
Lentinus edodes (Berk.) Sing.

Lentinus edodes Berk. Sing.

Lentinus edodes Sing.
Mushrooms

Reishi

Shiitake

Gymnema

Gymnemic acid

CLA

Conjugated linoleic acid
Guar gum
Glucosamine
Glucomannan

Glutamine

L-(+)-Aminoglutaramic acid

Creatine

Citrus decumana
Citrus maxima
Citrus paradisi
Grapefruit
Quercetin

Coenzyme Q10

UQ
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HF212

HF213

HF214

HF214

HF214

HF214

HF214

HF215

HF215

HF216

HF217

HF217

HF218

HF218

HF219

HF219

HF219

HF219

HF219

HF219

HF220

HF220

HF220

HF220

HF221

Choline
Coleus
Coleus
Coleus
Coleus
Coleus
Fenugreek
Fenugreek
Fish oil
Pomegranate
Pomegranate
Citrulline
Citrulline
Cassia Cinnamon

Cassia Cinnamon

Ceylon Cinnamon

Ceylon Cinnamon

Ginger
Ginger
Ginger
Ginger

St. John's Wort

Ubiquinone

Choline

Coleus

Coleus Forskohlii

Coleus barbatus

forskolin

Plectranthus barbatus
Fenugreek

Trigonella foenum-graecum L.
Fish oil

Pomegranate

Punica granatum L.
(2S)-2-amino-5- (carbamoylamino)pentanoic acid
Citrulline

Cinnamomum aromaticum
Cinnamomum cassia
Cinnamomum sieboldii
Cinnamomum verum
Cinnamomum zeylanicum
Cinnamon

Ginger

Zingiber officinale (Willd.) Roscoe
Zingiber officinale Roscoe
Zingiber officinale Willd. Roscoe

Hypericum perforatum L.
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HF221

HF222

HF223

HF223

HF224

HF224

HF225

HF226

HF226

HF226

HF226

HF227

HF227

HF228

HF228

HF228

HF228

HF229

HF229

HF229

HF229

HF230

HF230

HF230

HF230

St. John's Wort

Selenium

Soy

Soy
Dehydroepiandrosterone
Dehydroepiandrosterone
Copper

Niacin

Niacin

Niacin

Niacin

Shark cartilage

Shark cartilage
Lactobacillus acidophilus
Lactobacillus acidophilus
Lactobacillus brevis
Lactobacillus delbrueckii
Garlic

Garlic

Garlic

Garlic

Saw palmetto
Saw palmetto

Saw palmetto

St. John's Wort
Selenium

Soy

Soybean
Dehydroepiandrosterone
Prasterone

Copper

Niacin

Nicotinamide

Nicotinic acid

Vitamin B3

Cartilage

Shark cartilage
Lactobacillus
Lactobacillus acidophilus
Lactobacillus brevis
Lactobacillus delbrueckii
Ail

Ajo

Allium sativum

Garlic

Sabal palm

Saw palmetto

Serenoa repens (W.Bartram) Small.

Serenoa repens Small.
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HF230

HF230

HF230

HF230

HF230

HF230

HF230

HF231

HF231

HF231

HF232

HF232

HF232

HF233

HF233

HF233

HF234

HF234

HF235

HF235

HF235

HF235

HF235

HF235

HF236

Saw palmetto

Saw palmetto

Saw palmetto

Saw palmetto

Saw palmetto

Saw palmetto

Saw palmetto

Ba Ji Tian

Ba Ji Tian

Ba Ji Tian
Hibiscus sabdariffa
Hibiscus sabdariffa
Hibiscus sabdariffa
Bee pollen

Bee pollen

Bee pollen

Passion Flower
Passion Flower
Tribulus

Tribulus

Tribulus

Tribulus

Tribulus

Tribulus

L-Valine

Serenoa repens W.Bartram Small.

Serenoa serrulata (Michx.) G.Nichols
Serenoa serrulata (Michx.) Nutt. Ex Schult. Et Schult.
Serenoa serrulata G.Nichols

Serenoa serrulata Michx. G.Nichols

Serenoa serrulata Michx. Nutt. Ex Schult. Et Schult.
Serenoa serrulata Nutt. Ex Schult. Et Schult.
Morinda

Morinda citrifolia L.

Noni

Hibiscus

Hibiscus sabdariffa L.

roselle

Bee pollen

Buckwheat Pollen

Honeybee Pollen

Passiflora incarnata

Passionflower

Al-gutub

Cat’s-Head

Gokhuru

Puncture vine

Tribulus

Tribulus terrestris L.

Valine
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HF237

HF237

HF239

HF239

HF240

HF240

HF241

HF241

HF242

HF242

HF243

HF243

HF244

HF244

HF245

HF245

HF245

HF245

HF245

HF246

HF246

HF247

HF247

HF247

HF247

Pantothenic acid

Pantothenic acid

VITAMIN A

VITAMIN A

Thiamine

Thiamine

Vitamin B12

Vitamin B12

Riboflavin

Riboflavin

Vitamin B6

Vitamin B6

Vitamin C

Vitamin C

Vitamin D

Vitamin D

Vitamin D

Vitamin D

Vitamin D

Vitamin E

Vitamin E

Vitamin K

Vitamin K

Vitamin K

Vitamin K

Pantothenic acid
Vitamin B5
Retinol
VITAMIN A
Thiamine
Vitamin B1
Cyanocobalamin
Vitamin B12
Riboflavin
Vitamin B2
Pyridoxine
Vitamin B6
L-ascorbic acid
Vitamin C
Vitamin D
cholecalciferol
ergocalciferol
vitamin D2
vitamin D3
Tocopherol
Vitamin E
Menadiol
Menadione
Menaquinone

Phylloquinone
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HF247

HF247

HF247

HF247

HF247

HF248

HF248

HF248

HF248

HF249

HF249

HF250

HF250

HF250

HF250

HF250

HF251

HF251

HF251

HF251

HF251

HF251

HF252

HF252

HF252

Vitamin K
Vitamin K
Vitamin K
Vitamin K
Vitamin K
Bilberry
Bilberry
Bilberry
Bilberry
Grape

Grape

Black cohosh
Black cohosh
Black cohosh
Black cohosh
Black cohosh
Blueberry
Blueberry
Blueberry
Blueberry
Blueberry
Blueberry
Probiotic
Probiotic

Probiotique

Vitamin K

vitamin K1

vitamin K2

vitamin K3

vitamin K4

Bilberry

Huckleberry

Vaccinium myrtillus L.
Whortleberry

Grape

Vitis L.

Actaea racemosa L.
Black cohosh

Black snakeroot
Cimicifuga racemosa L.
Cimicifuga racemosa Nutt.
Blueberry

Highbush blueberry
Vaccinium angustifolium
Vaccinium ashei
Vaccinium corymbosum L.
Vaccinium pallidum
Probiotic

Probiotics

Probiotique
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HF253 Propolis Propolis

HF254 - Betaine

HF255 Whey protein Whey

HF255 Whey protein Whey protein
HF256 Hop European Hops
HF256 Hop Hop

HF256 Hop Hop Strobile
HF256 Hop Hopfenzapfen
HF256 Hop Hops

HF256 Hop Houblon

HF256 Hop Humulus lupulus L
HF256 Hop common hop
HF257 Maca Lepidium meyenii
HF257 Maca Maca

HF257 Maca Peruvian ginseng
HF258 Magnesium Magnesium

HF259 Yerba mate Ilex paraguayensis St. Hill.
HF259 Yerba mate Mate

HF259 Yerba mate Yerba mate

HF260 Melatonin Melatonin

HF261 Iodine Iodine

HF262 Lycopene Lycopene

HF263 Lutein Lutein

HF264 Resveratrol 3,4',5-stilbenetriol
HF264 Resveratrol 3,4',5-trihydroxystilbene
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HF264

HF264

HF265

HF266

HF266

HF266

HF266

HF266

HF266

HF267

HF267

HF267

HF267

HF267

HF267

HF268

HF268

HF268

HF269

HF270

HF271

HF271

HF273

Resveratrol
Resveratrol
Leucine
Rose hip
Rose hip
Rose hip
Rose hip

Rose hip

Panax Ginseng
Panax Ginseng
Panax Ginseng
Panax Ginseng
Panax Ginseng
Panax Ginseng
folic acid

folic acid

folic acid

Iron

Sodium bicarbonate
beta-hydroxy-beta-
methylbutyrate
beta-hydroxy-beta-
methylbutyrate

N-acetylcysteine

3,5,4'- trihydroxystilbene
Resveratrol

Leucine

Dog rose

Rosa canina

Rosa laevigata Michx.
Rosa species

Rose hip

Wild Dog Rose

Asian Ginseng

Chinese ginseng
Ginseng root

Korean ginseng
Oriental ginseng

Panax ginseng C.A.Mey.
Folate

Vitamin B9

folic acid

Iron

Sodium bicarbonate

beta-hydroxy-beta-methylbutyrate

HMB

N-acetylcysteine
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HF273

HF274

HF274

HF274

HF274

HF274

HF275

HF275

HF277

HF277

HF277

HF277

HF277

HF277

HF277

HF278

HF278

HF279

HF279

HF280

HF280

HF282

HF282

HF283

HF285

N-acetylcysteine

Rabdosia rubescens
Scutellaria baicalensis
SAMe

SAMe

Sorrel
Slippery elm
Slippery elm
Slippery elm
Hemp

Hemp

Acai

Acai

Acai

Acai
Andrographis
Andrographis
Nitric oxide

Ephedra

NAC

Ganoderma lucidum, Karst
Georgi

PC-SPES

Rabdosia rubescens, Hara
Scutellaria baicalensis
S-adenosyl-L-methionine
SAMe

Arctium lappa

Essiac

Flor-Essence

Rumex acetosella
Slippery elm

Ulmus fulva

Ulmus rubra

Cannabis sativa L.

Hemp

Acai

Euterpe oleracea Mart.
Acai Berry

Euterpe oleracea
Andrographis
Andrographis paniculata
Nitric oxide

Ephedra
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HF285

HF285

HF285

HF287

HF287

HF289

HF290

HF291

HF292

HF292

HF293

HF294

HF294

HF295

HF296

HF297

HF297

HF298

HF298

HF299

HF299

HF300

HF301

HF302

HF303

Ephedra
Ephedra
Ephedra
Elderberry
Elderberry

Omega-6 fatty acids

Oregano

Cascara sagrada
Cascara sagrada
Activated charcoal
Kava

Kava

Capsaicin
Calendula
Calendula
Cranberry
Cranberry
Clove
Clove
Chromium

Diatomaceous earth

Bitter melon

Ephedra equisetina Bunge

Ephedra intermedia Schrenk

Ephedra sinica Stapf
Elderberry
Sambucus nigra L.
Omega-6 fatty acids
Omega-7 fatty acids
Oregano

Cascara sagrada
Rhamnus purshiana
Activated charcoal
Kava

Piper methysticum
Capsaicinoids
Capsaicin

Calendula

Calendula officinalis
Cranberry
Vaccinium macrocarpon
Clove

Syzygium aromaticum
Chromium
Diatomaceous earth
Ketones

Bitter melon
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HF303 Bitter melon Momordica charantia L.
HF304 Cola nut Cola nitida

HF304 Cola nut Cola nitida (Vent.) Schott & Endl.
HF304 Cola nut Cola nitida Schott & Endl.
HF304 Cola nut Cola nitida Vent. Schott & Endl.
HF304 Cola nut Cola nut

HF304 Cola nut kola nut

HF305 Goldenseal Goldenseal

HF305 Goldenseal Hydrastis canadensis L.
HF307 Cobalamin Cobalamin

HF308 Colloidal silver Colloidal silver

HF309 Chondroitin Chondroitin

HF310 Saccharomyces boulardii Saccharomyces boulardii
HF311 Wild yam Dioscorea spp.

HF311 Wild yam Dioscorea villosa

HF311 Wild yam Wild yam

HF312 Phaseolus vulgaris Phaseolus vulgaris

HF312 Phaseolus vulgaris White kidney bean

HF313 - Steroids

HF314 Spearmint Mentha spicata subsp. spicata
HF314 Spearmint Spearmint

HF315 Cesium Cesium

HF317 Gelatin Gelatin

HF319 Diet pills Diet pills

HF320 Cod liver oil Cod liver oil
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HF320

HF320

HF320

HF321

HF321

HF321

HF322

HF323

HF323

HF324

HF325

HF325

HF326

HF326

HF327

HF327

HF328

HF329

HF329

HF330

HF330

HF332

HF332

HF333

HF333

Tart cherry

Tart cherry

Tart cherry
Protein
Dandelion
Dandelion
Thiamin

Vitex agnus-castus
Vitex agnus-castus
Oenothera biennis
Oenothera biennis
Horsetail
Horsetail

Deer velvet

Tea Tree Oil

Tea Tree Oil
Devil's Claw
Devil's Claw
Horse chestnut
Horse chestnut
Dong quai

Dong quai

Gadinae

Gadus morhua
Lotinae

Prunus cerasus L.
Tart cherry

sour cherry

Protein

Dandelion
Taraxacum officinale
Thiamin
Chasteberry

Vitex agnus-castus
Evening primrose oil
Oenothera biennis L.
Equisetum arvense
Horsetail

Deer velvet
Melaleuca alternifolia
Tea Tree Oil

Devil's Claw

Harpagophytum procumbens

Aesculus hippocastanum L.

Horse chestnut
Angelica sinensis

Dong quai
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HF334

HF334

HF335

HF335

HF337

HF337

HF338

HF338

HF338

HF338

HF339

HF339

HF340

HF340

HF342

HF342

HF342

HF345

HF345

HF347

HF347

HF347

HF347

HF348

HF349

Feverfew

Coffee

Green coffee beans

Cat's Claw
Cat's Claw
Bacopa
Bacopa
Bacopa
Bacopa
Peppermint oil
Peppermint oil
Papaya
Papaya

beet

beet

beet

Biotin

Biotin
Pyruvate
Pyruvate
Pyruvate
Pyruvate
Vinpocetine

Hoodia

Feverfew

anacetum parthenium L.
Coffea arabica L.

Green coffee beans

Cat's Claw

Uncaria tomentosa
BACOPA MONNIERI
Bacopa monnieri (L.) Wettst.
Bacopa monnieri L. Wettst.
Bacopa monnieri Wettst.
Mentha piperita L.
Peppermint oil

Carica papaya

Papaya

Beetroot

Beta vulgaris

beet juice

Biotin

Vitamin B7
2-oxopropanoic acid
Pyruvate

pyroracemic acid

a -ketopropionic acid
Vinpocetine

Hoodia
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HF349

HF351

HF351

HF351

HF351

HF352

HF353

HF354

HF354

HF355

HF356

HF358

HF359

HF359

HF360

HF360

HF360

HF361

HF361

HF362

HF363

HF364

HF364

HF364

HF365

Hoodia

Butterbur
Butterbur
Butterbur
Butterbur
Fucoxanthin
Fluoride

Grape seed extract
Grape seed extract
Huperzine A
Bromelain
Berberine
Hawthorn
Hawthorn

Pau D'Arco

Pau D'Arco
Horny goat weed
Horny goat weed
Boron
Manganese
Mangosteen
Mangosteen
Mangosteen

Nootropics

Hoodia gordonii
Butterbur
Petasites
Petasites L.
Petasites hybridus
Fucoxanthin
Fluoride

Grape seed extract
Vitis vinifera
Huperzine A
Bromelain

Berberine

Crataegus chungtienensis

Hawthorn

Pau D'Arco
Tabebuia

Tabebuia avellanedae
Epimedium

Horny goat weed
Boron

Manganese

Garcinia mangostana
Garcinia mangostana L
Mangosteen

Nootropics
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HF366

HF367

HF367

HF367

HF367

HF368

HF368

HF368

HF369

HF370

HF370

HF371

HF372

HF372

HF373

HF373

HF374

HF374

HF375

HF377

HF377

HF378

HF379

HF380

HF380

Molybdenum

American Mistletoe
European Mistletoe
European Mistletoe
Salix alba

Salix alba

Willow bark
Eucalyptus
European Mistletoe
European Mistletoe

Yohimbe

Mugwort

Raspberry ketones
Lavender

Lavender

Ribose

Green tea

Green tea

APPLE CIDER VINEGAR
Phosphorus

Thunder god vine

Thunder god vine

Molybdenum
Arceuthobium pusillum
Mistletoe

Viscum album

Viscum album ssp. Abietis
Salix

Salix alba

Willow bark

Eucalyptus

European Mistletoe
Viscum album L.
Yohimbe

Artemisia lactiflora Wall.

Mugwort

4-(4-hydroxyphenyl)-2-butanone

Raspberry ketones
Lavandula angustifolia Mill.
Lavender

Ribose

Camellia sinensis

Green tea

APPLE CIDER VINEGAR
Phosphorus

Thunder god vine

Tripterygium wilfordii
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HF381 Red clover Red clover

HF381 Red clover Trifolium pratense L.
HF382 Astragalus Astragalus

HF383 Sage Sage

HF383 Sage Salvia officinalis L.
HF384 Rhodiola Rhodiola

HF386 Beta-carotene Beta-carotene
HF387 Beta-glucans Beta-glucans

HF388 5-HTP 5-HTP

HF388 5-HTP 5-hydroxytryptophan

# 7 — & <X — 2 L Dietary Supplement Fact Sheets 7* 5 H(fS L 72 HFP ® ) & | .
HFP_id : #9247 HFPs ® ID T» 3. [{ L ID Td niF, [{—d HFP %15
$ & L7. Mainname : @ — L F A& ¥ & — F 2R T 2 EIC Main name & 72 > T
Wb oERLE. [-] 1%, XRD Synonymname 2 E L THh Ror b nd o7
LTh .

BIH EE

BRICHET 27T -2 _XR—RBFEHET I, 37V AV b =T hE%&t HFPs
BT 27— 2 R—2 LA EBP o7, 2D X5 RRID 5 365 D HFPs % 1
A MET& 7228, EEMHEICHSTHFPs @ /52347 {, HFPs ® U 2 MM EKIC bR
EYEHDEEZOLND. CORBERMRT D010, LRI T—ZX—RADER
BUETH L. EHICEMERT — & ~—2 L Dietary Supplement Fact Sheets ®
BEERHEERT L, HOEWICX 2R HFPs "FEET 2 2 & B b o7, 5l
HAE 72U @D HFPs ) 2 b #HfE L 72, 5ki3fhoEo HFPs icd HE[TF 3 C

8T, 5% <D HFPs # ) A ML TTE % &F 2 2%. £ (Japan Health Food
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and Supplement Information Center 2022) % L, U & b{b L 7z HFP #F##&E L 7.
COHBRIARODEEHBHE» LEFE X 2HERMOBERFEL LTHEDOLNTEY,
S RO AERIC O W TR S LT 2. JFHIT3EE © WHO (T 57 @
MR PEHTERLIFLET -2 _—XThHY, ZifizEicHAZKBI ATV 3R
F ORISR BN RIC, BREEEZ I U, 3K, K, S n CBEE T 5 2210
SBOHMRZL D, —HLEREF Y, HREFEIL TS, ZoH T,
SEIHEFBELZERL, HRGBOFEELEH WA, ooy - L 7223,
COEEBICROMHAMERBERITZHINTEY, 2oAWEBICIAD LR TWS
», TOEFEEM . LrL, AEORR, —# o HFP 212502 2 L3 T& ke
o7z, T, EicX o T4 % HFP BAHAH I L CTw 2856, E-m8 ORI
INThAVELEP, EEECT X X—XZT LT HFP RELZZHETHEHINT
WEHAREER B 5720 Th B, Skofdtc HFP o HIc oW CHFHEL, #H L v
HFP 5% M NET 2 0 E R H 2 L FE 2 b 5. X b, BifF L 72 HFPs o
iE, TA—RY) B EDOEMZLL TN —R) —CEENEZT Y o T=vD ik
Kt (7YX v LTHeondGEICEEG4) MBRlo HFP & LTY X b
Ty TZEINE, —HT, ZOVZAFTEITA—RY =T Vo7 =voBGBEIIR
INTwhv. KL 2NeE6T2BYOBEELZ ) A MICKME ¢ 2 2L B8TE
i, XFEMAMHAEERGEREEcE22FE200 5. SRT -2 X—2 % HF{AE
L7fER, VR FDERPT — 2 R—Z~DEROEMD Y = v MFFE L F 7 4 W%
OEICHFET 2BERETH 2 LK U 72, FRic, F 7 4521 B W CBEIRE LRI % fE e
T27200V—-VEHIRERELTCVEY, FIA4A0WREENIR 2P TE 5
Hr—2BAR LT3, COMER, 7—2R3F T TREINTWIE A, 7
— DT =V PP EECLICERLDZ e, AT AT T 2RI R0
CERFERD DL oTw . MERMEE KL, chboTF—22EHT 2%
DI —EINT7 4+ =~y b TT—R2ZBHKL, A HT 4 77— XORMEMRA[EED &

IDEFNIZILBDHDL. LrL, MEDOHMALEL S I LLERAFTICADE TR
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K2R EBDHL272DFRICFAL 74—~y MCH—FT2DEREETHY, 51
AT 4T T—21F, ZOMREPLUZMR L EML 2GR L LCoRE%2FHH, it
BB T2 DEMASCHITHBROMEY 2P CEHENDH 5720, NI IEEICK
LI %2/ hVEDORIEEZRZ. COXIB VI A4 LY 2y b OO REEZ LY IR
¥, T 20EREMITEED DL L ICL o T, HRKODEY TR IISH I HICH
BT L0 rbHsrLE2LND.
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H2E BioGPT %Z fH\» 7z DHIs DB

RRORZEE, BERICERI N R ERENAGEKICE S WTE/ LT TWw2
FICEZLELZDO TN OEMICEDIMETH Y, HLx OFIEE ICE VTS
KO SFRFEDIHREFZ2CHHET 2 AR TH 5. EFLEFLOWISE

&, FmAHECHK R LG 272010, LT — 2 _R—APCWHEMLEHEL, 273
VEDRD 5.

PEdE i & HFPs, 3k & HFPs O AEHEROMiics wTd, ZoFE I Nl
WOT =2 _R—2AFHERIMO CEETH L. BHE, 0L REREMBET 220

i, MMEFPELHMARPFH TCREO XM EZ A, LELRERE RO T 270IC
REREE T N2 ECTHEDYD 5.

LA L, ZOHEMEEMERICHERT 27201, BloGPT L wWiHiL vy —ax v
7-.BioGPT I, K#iZzEYEE I L —= v 7 an-SEE T AT, EREMEK
CPMEEDPEANERE FZFCREBL, MMRICLELEREZAEICT 72 A TE S X
I EEEY —LELTHEHIN TV S,

k%1%, o BioGPT 23535 & HFPs, B3 & HFPs OAHA/EM ICBI S 2 @M o
HHECRICELTwSE EEx k. CoETAREMT LT, BEMEBMOHEA
ERICBE T 2 /3% LV duE 2O ERIcHhii L, MTEDOERICHEFS T2 LB TE
niE, 2ot ERPKREICEHTI2MED L VRN ICHED b, @#ELEXDHGE

CH RN LI N LI NG,

B G
Google Colab ( https://colab.research.google.com/?hl=ja ) % ff /i L <,
BioGPT (https://github.com/microsoft/BioGPT) % & %> L 7=. BioGPT %\, [E
e HFP o BER BT 2 E® 2B L7z, Bkt TA(HFP 44) and B
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(Drug %) interactionis] e & D X 512, XD T Y 245E L 72, BioGPT 25 H )
BICXZ2ERT 2 HEZRALEZ. ARENE3XOR I IHRE 1,024 XFE L, #
BoORLZ XD FE Y Z L TR EZEITLE L 7.

BH2HE MR

—# o DHIs ic2WT, XHOFEH 2B T 2 7-0I1C 1000 FRE O LEL
BioGPT 7 5 HUf% L 7=. CHEICIZ TA(HFP %) and B (Drug 4) interaction is. ,
[A(HFP %) and B (Drug %) interactions are] , [A(HFP %) and B (Drug %)
interactions in human are] , [Interaction between A(HFP %) and B (Drug %) is] ,
[Interactions between A(HFP 4% ) and B (Drug %) are] , [ All cases of interactions
between A(HFP %) and B (Drug %) are] & % L7, HAOMBEAHERA Lz L C
%, [lInteractions between A(HFP %) and B (Drug %) are| 254 % 2 LEITHR D
FHARERPE T Tz (Table 2-1). W 21T [nteractions between A(HFP %)
and B (Drug %) are JZ F\», X CTO DHIsIZ DWW T 25 A72. L2 L, Google
Collaboratory 1% 90 /i3 2L 7 v 244wy b3, HEfCHAL Tw
XEPRIEESTCLEI Lo/, RELXZEHEL CEEEa — F 1T 72208,
12 Ko il ic kel £5. 22T PCikx vy vyue—-FL<T
BioGPT Z##ff & & 7-. Z D#EH, [Interactions between A(HFP %) and B (Drug

£Z)are| ZFHW, §XToD DHIslc2oWTH 1 ©% 7 (Table 2-2).

Table2-1 Bt L =X L icH 1 I N7 (E

SCHH I E
A(HFP 4-hydroxyproline and Progesterone interaction is discussed in relation to the
%) and B mechanism of action of these compounds on the uterine cervix of the guinea-pig, and
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(Drug %)

interaction

A(HFP
%) and B
(Drug %)
interactions

are

A(HFP
%) and B
(Drug %)
interactions
in human

are

Interactio
n between
A(HFP %)

and B

the possible significance of these findings in relation to the mechanism of action of
these compounds on the cervix of the human is considered. (ABSTRACT
TRUNCATED AT 250 WORDS) The significance of these findings is discussed in
relation to the mechanism of action of these compounds on the cervix of the guinea-
pig, and the possible significance of these findings in relation to the mechanism of
action of these compounds on the human cervix is considered.

4-hydroxyproline and Progesterone interactions are discussed in terms of their
possible role in the mechanism of action of the steroid hormones on the uterus and the
possible role of 4-hydroxyproline in the mechanism of action of the steroid hormones
on the uterus and other tissues is also considered in relation to the possible role of 4-
hydroxyproline in the mechanism of action of the steroid hormones on the uterus and
other tissues and the possible role of 4-hydroxyproline in the mechanism of action of
the steroid hormones on the uterus and other tissues.

4-hydroxyproline acid and Progesterone interactions in human are similar to those
observed in the rat, suggesting that the rat may be a useful model for the study of the
effects of 4-hydroxyproline acid and progesterone on collagen metabolism in the
human, and that the rat may be a useful model for the study of the effects of 4-
hydroxyproline acid and progesterone on collagen metabolism in the human, as well as
for the study of the effects of 4-hydroxyproline acid and progesterone on collagen
metabolism in the rat, as well as for the study of the effects of 4-hydroxyproline acid
on collagen metabolism in the rat.

Interaction between 4-hydroxyproline and Progesterone is studied by NMR
spectroscopy and molecular dynamics simulations in aqueous solution and in the
presence of micelles of sodium bis (2-ethylhexyl) sulfosuccinate (AOT) and sodium bis

(2-ethylhexyl) sulfosuccinate / sodium dodecyl sulfate (AOT / SDS) in the presence of
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(Drug %) is

Interactio
ns between
A(HFP %)
and B
(Drug %)

are

All cases
of
interactions
between
A(HFP %)
and B
(Drug %)

are

sodium dodecyl sulfate (SDS) and in the presence of sodium dodecyl sulfate (SDS)
micelles in the presence of sodium bis (2-ethylhexyl) sulfate (AOT) micelles.
Interactions between 4-hydroxyproline and Progesterone are studied in aqueous
solution by NMR spectroscopy and molecular dynamics simulations. (1). (1) (1) H,
(13) C, and (15) N NMR spectroscopy. (1) (1) H, (13) C, and (15) N NMR
spectroscopy. (1) H, (13) C, and (15) N NMR spectroscopy (1) H, (13) C, and (15) N
NMR spectroscopy (1) H, (13) C, and (15) N NMR spectroscopy (1) H, (13) C, and
(15) N NMR spectroscopy (1) H, (13) C, and (15) N NMR spectroscopy (1) H, (13)
C, and (15) N NMR spectroscopy (1) H, (13) C, and (15) N NMR spectroscopy (1) H,
(13) C, and (15) N NMR spectroscopy (1) H, (13) C, and (15) N NMR spectroscopy
(1) H, (13) C, and (15) N NMR spectroscopy (1) H, (13) C, and (15) N NMR
spectroscopy (1) H, (13) C, and (15) N NMR spectroscopy (1) H, (13) C, and (15) N
NMR spectroscopy (1) H, (13) C, and (15) N NMR spectroscopy (1) H, (13) C, and
(15) N NMR spectroscopy (1) H, (13) C, and (15) N NMR spectroscopy (1) H, (13)

C, and (15) N NMR spectroscopy (1) H, (13) C, and (15) N

All cases of Interactions between 4-hydroxyproline and Progesterone are explained
by the formation of a hydrogen bond between the hydroxyl group of 4-hydroxyproline
and the carbonyl oxygen of the carbonyl group of the progesterone molecule, as well as
by the formation of a hydrogen bond between the hydroxyl group of 4-hydroxyproline
and the carbonyl oxygen of the carbonyl group of the progesterone molecule, as well as
by the formation of a hydrogen bond between the hydroxyl group of 4-hydroxyproline

and the carbonyl oxygen of the carbonyl group of the progesterone molecule.

4-hydroxyproline & Progesterone O HAAEHICD W T LFl D X 5 & HHTHI

L7-.
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Table2-2 CHAIC [Interactions between A(HFP %) and B (Drug %) are| % H

BioGPT ¢ L 7= (&

drug_id HFP id Hhan-x=

Interactions between progesterone and 4-hydroxyproline are
important in the regulation of collagen synthesis in the uterus of the
guinea-pig during the oestrous cycle and early pregnancy. (ABSTRACT
TRUNCATED AT 250 WORDS) The present study was designed to

D00066 HF1 investigate the effects of progesterone and 4-hydroxyproline on
collagen synthesis in the uterus of the guinea-pig during the oestrous
cycle and early pregnancy, and to determine whether these effects are
mediated by the progesterone receptor (PR) or the progesterone
metabolite 4-hydroxypregnen-3-one (4-OHP).

Interactions between estrone and 4-hydroxyproline are discussed in
relation to the formation of cross-links between collagen and elastin and
to the formation of elastin-collagen cross-links in the aorta of rats fed a

D00067 HF1 high-fat diet containing 4-hydroxyestrone (4-OHE1), a metabolite of
estrone, as the sole source of dietary fat for 4 weeks, followed by a 4-
week period of a low-fat diet without 4-OHE1, and then a 4-week
period of a high-fat diet without 4-OHEL.

Interactions between vitamin a oil and 4-hydroxyproline are studied
in the presence of 4-hydroxyproline-4-carboxylic acid (4-Hyp-4-
COOH), a model compound for collagen, and vitamin A acid (VA-A), a

D00069 HF1
model compound for vitamin A acid (VA-A), in aqueous solution at pH
7.4. The results show that 4-Hyp-4-COOH forms a 1: 1 complex with

VA-A and VA-A forms a 1: 1 complex with 4-Hyp-4-COOH.
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D00076

D00088

D00095

HF1

HF1

HF1

Interactions between noradrenaline and 4-hydroxyproline are
mediated by alpha 2-adrenoceptors in the guinea-pig isolated vas
deferens, but not in the rat isolated vas deferens or in the guinea-pig
isolated trachea, nor by alpha 1-adrenoceptors in the guinea-pig
isolated vas deferens, nor by alpha 2-adrenoceptors in the rat isolated
vas deferens, nor by alpha 1-adrenoceptors in the guinea-pig isolated
trachea, nor by alpha 2-adrenoceptors in the rat isolated trachea, nor by
beta 2-adrenoceptors in the rat isolated trachea.

Interactions between hydrocortisone and 4-hydroxyproline are
discussed in relation to the mechanism of action of hydrocortisone in
the treatment of rheumatoid arthritis and other connective tissue
diseases, and in relation to the mechanism of action of 4-hydroxyproline
in the treatment of connective tissue diseases and in the prevention of
collagen cross-linking in the skin of patients with systemic lupus
erythematosus (SLE) and rheumatoid arthritis (RA), and in the
prevention of collagen cross-linking in the skin of patients with SLE and
in the prevention of collagen cross-linking in the skin of patients with
RA.

Interactions between epinephrine and 4-hydroxyproline are
important in the regulation of blood pressure and in the pathogenesis of
hypertension in the spontaneously hypertensive rat (SHR) and the
Milan hypertensive rat (MHS), two models of genetic hypertension
characterized by elevated levels of plasma epinephrine and reduced
levels of plasma 4-hydroxyproline (4-OH-Hyp), a collagen cross-linking

amino acid in the extracellular matrix (ECM) of blood vessels and other
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tissues. (ABSTRACT TRUNCATED AT 250 WORDS) The purpose of
this study was to determine whether epinephrine and 4-OH-Hyp
interact in the regulation of blood pressure in the SHR and the MHS.

Interactions between estradiol and 4-hydroxyproline are important in
the regulation of collagen synthesis in the uterus of the ovariectomized
rat and may be important in the regulation of collagen synthesis in the
uterus of the ovariectomized rat during the estrous cycle and in the
uterus of the ovariectomized rat treated with estradiol-17 beta (E2) and
progesterone (P), as well as in the uterus of the ovariectomized rat
treated with E2 and P and in the uterus of the ovariectomized rat
treated with E2 and P and in the uterus of the pregnant rat.

Interactions between tacrolimus hydrate and 4-hydroxyproline are
studied by molecular dynamics simulations. (1). (1). (1). (1). (1.) (1.)
(1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1)
(1) (1) (1) (1) (1) (1) (1) (1.).

Interactions between calcifediol and 4-hydroxyproline are not
mediated by the vitamin D receptor, but are mediated by the vitamin D
receptor-interacting protein 1 (VDRIP-1), which binds to the vitamin
D response element (VDRE) in the promoter of the parathyroid
hormone (PTH) gene and inhibits PTH gene transcription by binding
to the vitamin D response element (VDRE) in the promoter of the
parathyroid calcium-sensing receptor (CaSR) gene and inhibiting CaSR
gene transcription by binding to the VDRE.

Interactions between ibuprofen and 4-hydroxyproline are studied by

isothermal titration calorimetry (ITC), circular dichroism (CD), Fourier
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D00127

D00131

HF1

HF1

transform infrared (FTIR) spectroscopy, differential scanning
calorimetry (DSC), and X-ray powder diffraction (XRPD), and the
results are compared with those obtained for ibuprofen in the presence
of 4-hydroxyphenylpropionic acid (4-HPPA) and 4-hydroxyphenyllactic
acid (4-HPLA), as well as for ibuprofen in the presence of 4-HPPA.

Interactions between piroxicam and 4-hydroxyproline are studied in
aqueous solution by 1H NMR spectroscopy and molecular dynamics
simulations: evidence for the formation of a piroxicam-4-hydroxy-4-
ox0-4-cyclohexene-1-carboxylic acid complex in solution and in the
solid state, and for the formation of a piroxicam-4-hydroxy-4-oxo-4-
cyclohexene-1-carboxylic acid complex in the solid state, as well as for
the formation of a piroxicam-4-hydroxy-4-oxo-4-cyclohexene-1-
carboxylic acid complex in solution.

Interactions between disulfiram and 4-hydroxyproline are discussed
in relation to the mechanism of action of disulfiram as an inhibitor of
aldehyde dehydrogenase and to the mechanism of action of 4-
hydroxyproline as an inhibitor of collagen cross-linking and of the
formation of cross-links between collagen molecules in the extracellular
matrix of connective tissue. (ABSTRACT TRUNCATED AT 250
WORDS) The interaction between disulfiram and 4-hydroxyproline is
discussed in relation to the mechanism of action of disulfiram as an
inhibitor of aldehyde dehydrogenase and to the mechanism of action of
4-hydroxyproline as an inhibitor of collagen cross-linking and of the
formation of cross-links between collagen molecules in the extracellular

matrix of connective tissue.
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Interactions between haloperidol and 4-hydroxyproline are consistent
with a model in which haloperidol and 4-hydroxyproline compete for a
common binding site on the dopamine D2 receptor and that haloperidol
and 4-hydroxyproline compete for a common binding site on the
dopamine D3 receptor, which is distinct from the haloperidol-binding
site on the dopamine D2 receptor and which is distinct from the 4-
hydroxyproline-binding site on the dopamine D3 receptor and which is
distinct from the 4-hydroxyproline-binding site on the dopamine D2
receptor and which is distinct from the haloperidol-binding site on the
dopamine D3 receptor.

Interactions between methoxsalen and 4-hydroxyproline are studied
by 1H NMR spectroscopy and molecular mechanics calculations.
(ABSTRACT TRUNCATED AT 250 WORDS) Interactions between
methoxsalen and 4-hydroxyproline have been studied by 1H NMR
spectroscopy and molecular mechanics calculations, and the results are
compared with those obtained for the interaction of methoxsalen with
4-hydroxyproline and 4-hydroxypicolinic acid, which have been studied
previously by 1H NMR spectroscopy and X-ray diffraction methods, and
for the interaction of methoxsalen with 4-hydroxypicolinic acid.

Interactions between erythromycin and 4-hydroxyproline are studied
in aqueous solution by 1H NMR spectroscopy and molecular dynamics
simulations: evidence for the formation of an intramolecular hydrogen
bond between the carbonyl oxygen of the 4-hydroxy group and the
amide nitrogen of the 4-hydroxyproline residue in the erythromycin-4-

hydroxy-4-methyl-4 '-phenyl-4 "- (1H-tetrazol-5-yl) -biphenyl-4" -
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carboxylic acid (1) complex. (ABSTRACT TRUNCATED AT 250

WORDS)

MXHETIRER» ORI D 15 172K P L CHKGL. Drug_id : KEGG 2> b HUf5 L 7z [E 3
o ID.HFP id: 5 1 E TRV 07~ HFP » ID. HAh ¥ N/ E : LHEOEHR

it & HFP Zic kGt EH G4/ & HFP 22 AL, B L 2R o CE.

BIH EE
BioGPT o 22T 2 7291, 3 IXEIES & HFPs oM AEAIC D W TR~
72, XEEIC2WTiE [in human] @ X 5 KIREM AL Z 2 2 & ARlics T 32 HEA
ERICOWToXETIE AL, AMOMIEL FTicfTbhTw 3o ik X E
HhEnsg. i ABITHFEEATY2 b D% T 729, 4-hydroxyproline 205 4-
hydroxyproline acids IC HBIFICEH X N H AR L A>T w3, Chick v, HA
FHORROEMPI N L 2V REN ERFITEITFIETHELEXL. IHIC
[interaction] @ X 5 ICHANEH O KR CIIFFEDOMHAEM 2R~ 720581 7 +
—AZAINTLE, ZHDEYTlER v E#E 272, [Interaction between A and B
DL ARHETEYWEBOMAEER ICOWTERI N, EARNOHEANER O FHR T
bihlarofk. £/, KOXHIICHNFEROBE SR I N, ZhoofiRr o
OB % &L < HUS T % 3 [Interactions between A(HFP 44 ) and B (Drug %) are |
BB TH 2 &EZ, IO HI I Hw 7.

EREMERT 2 L, 1,000 FRIE O CEO RN 2 HE K2 » T OERFED» K
k3o, BlTE, 44,965 O X EZ R TCFHTHEST 2 HLELEH Y, ZOh IRk
LR AN Z —vREETN TS, BRI, BlEm L, 7L<, fifldr <o,
YT AL, v ZALNDHHIETOL _AREDRDHY, ChHLD N2 —VIiT ko
THEDHD LR R 5. I oic, FEHHECTEBRNEERIEEN, HED—H

R

HEMERST 2PN TH2LEZLNS. T OFEBMEER, WIEOEEEICEERN

57



sEEZG 2R T ARRELEDH 2. —T7, 774 v Fa—=v 7 %752 TN
REHET2HELDL. L2 Ladrs lofEEIEFICE &N a X s X 06
Haxbyxprrh, Lw., LEXoT, —RRAZ YV —= Vv 7 HEORGT D7Dt
DHASHEUHEO F L2 RET 2BELD 5.

Ioic, XEEZHAHEEZLZLLTD, Tb DRGNS BN 24 ME % i

HNF - DICT— AN FRRZR YA —FFT— 2 BNETH 3.
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BIE FHE1 : PubMed iICE TS RBBER L HFPs OXEER L A v |
J— WM BRICLE V- VS

HFPs & EFEMDOM AR IC O W COE®RIT, @EZFF—-FF 20BN TH
% [HFPs] 28l Cw a3 CcIEFICHEETHS. LA L, ZOMAEFERICEET 314
WEERT L2 L3RG TlER . FRC, HFPs L EXEGOMHAFEREREZMmE 3% 1
i, M ML L OXEPAEL L ETH 5. ZOFBEICHUT 5720, ALk
HEMBLWI T I —F R REL /.

R IL, BEEEOmWIEHRS A IcB#E L THB T 2 A2 H 5 L v FE I
Je5 T s 3 (White, 2020; Motschall er al,, 2005). > % b, FE# 5 & HFPs icf3 3
R C—#E B IC N2 F -7 - FR 7L —X2BEL, 2o T52 8T,
MAFERIERZ RPN ICHE T2 203 TE2L 0 RKIEHTH 5.

ok EREMS L HFP oMAEMREREZME T2 FEL L TRELELE. B
i, BEST 2 ko T 2F -7 - F 2B L, ZHICE I TEER
HFPs oM EERICET 2 EfMiEREFEL T LAEZ. o7 7e—-F 25 I LT,
WK 7 Kk 2> o E B2 S RA ki U, i & R0 B ic s 1) 2 W98 I 5k
T HHREEY D 5.

SICHIFEIEEIC B T, HiEmiEz ofFHEL AMHECBET 2L 2 ERKTH

. fBCEICENE X N iR, Mo RICm T REH E R L, T — 2 0INESR Y
WroBRicmEzRME3T 5. LarL, HiEimo Ytk R 2l 2 2o ik, §F
i 7T ER R AR TH 5.

iz iwmd 2 Lo, Ml TEEIRDERZHEHDO -2 TH 5. €% b, IEf
BIERPEEEOD 2T -2 %5520}, WU ASERORHAL T TR, 2D
TEGmAEBRICEHAIRECTH 2008 5 2R T 2L ENRH 200 TH 5. EED
RET 2HEMmMPBEN L2 L, @YNICFHfich s &, HHEoE#HE%
=, oW E L OEmLA ZAlaEIcT 2
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ARETIE, il wV =270 —%ff V3 270ic, HERKREZHTEREMN L HFP

DM AAE G I 217, POE L 72373 2 v TRl L 72

B G
% 17 PubMed iCE D RBEEE & HFPs O HERE
RS e REEEMOMEERZ—HMoficowciRy itk Fkxns
D, KEGG b Z DIEMAFEL K FHEI N T w32, R e HFPs o AERICS
WTHLSBMHAINL T DI A =T VT —EZR=RFEBEAEEEL TRV
(DrugBank, Wishart et al., 2018; Drug.com). % Z ¢ HFPs & £ oA AEFIC O W»
TR 2 WIS % 72912 pubmed THEFE & HFPs 0l HRE 217 - 72, HEEHREKIZ,
W) O ERR O BLEY 2 ol 0 &0 T+ 2 RN A FETH Y, 2 0H
P12 BEAE @ SCiHlik < b fEF & LT v 3 (Fleuren et al, 2015; Junge er al, 2020;
Pletscher-Frankild er al, 2015; Szklarczyk et al, 2019). MK D 720 i, 2023 4
4 H 14 Hic PubMed (https://pubmed.ncbi.nlm.nih.gov/) ic 2022 4 12 7 31 H 4
TR & LT B &30k 340,960,700 Fo X A PABX T 7R T2 b, F—
7—F,PMID # &% vvu—FL7%. L CTEDEZTRTOMR(TLrA—L)L
HFPs # <7 CHHlAEbHE, 24 A XU ENICE - CHERZE L, HAZER
DUREMEN B 5 IEHR L HFPs o< 7 it L 72, & 5 cBEW o & WS & HFPs
DT HERT 720, PubMed I35 2% - HFP 7 oM&E e v MMEK
(PubMed Hits) 231, 5, 10, 15, 20, 25, 30, 35, 40 fFLL Lo =7 % 2 n ZNfREF L,

Hew L 7=,

W2l HEREZHVWAEAT A FRAVYE—FF—Z20o0E
H3EE 1HD PubMed 1230 | & HFPs oLl MmR L FED Hikx v,

U2 MELAZESHNE HFP 2 <712 L, PubMed THEMKZ L /2. PubMed Hits 20
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DEoEHRNE HFP o7 2 EERD Y EHE L /2.

HI3E BEHEBEAVAET-AFRZ VX —FF—20RE

HFPs & EHESOMHAFEREREZ R T 2 20 I HRERSAHMR L T 3 HEE
% FIf L7 (Japan Health Food and Supplement Information Center 2022). & ® A
T HFPs Z 3| ~, HFP O ff# & L Cid#l I n T w3 EEM L oM AR ZKEH L
T—ARRZVRX—FF—2L L7,

%47 PubMed DXBZAWEZT—ANFREZ VX —FF—200E

PubMed 7 — &2 X — X %M L, MR ICBE T 2 EHS & HFP oM AFRIEHR
EWNET 720, [BEH#ESA Interaction] ¥ —7 — F & L THREREIT - 72, R
REhoey P LEXE2OERYE OMAEFERCEES 2 &2 HE &4 T
NETTAL T 27 b0 L, BEL L. X OICEE I N EFA, M
ICREHE X LT B ESE N & HFP o B/ G % IS L 7-.

BS5TH Ay FI—IBESIVEERICLZ V-V

P30, B3R, HFPs %/ — F & L, KEGG ¥ X Of PubMed X » HUf5 L 72 E 35—
BEHR T O AN, HFPs— R~ 7 O MHAFfREfEZ =y Ve LThy P 7 —7
M L 7-. PubMed Hits o {1 20 & L 7. 7, affifb s X T IC X

NetworkX (https://networkx.org/), pyVis (https://pyvis.readthedocs.io/en/latest/),

Cytoscape 3.10 #{# ] L 7z (Shannon er al, 2003). #HAEAVEH T 2 nlHet: 23 & 5 & 38
—##3% —HFPs 0 = F 0 E» ot S 3 EHEM & HFPs © <7 % DHIs & 3

5. TLICDHIs DT e o zBRBIT LI N—THTFT 5.

TelH T—AVFXZRVEA—TFlo—HKXK
HFPs ¢ EESOMAOERIERZ MR T 272D ICHAREMS 2R L Tw» 5 EEE
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%% L 7= (Japan Health Food and Supplement Information Center 2022). U & }
b L 7= 365 @ HFPs 0 E3E G & O AAEMAEHR Z K L, 1,205 # o PR35, 83 ff
® HFPs, 21 B OBEFR % &1 56,295 fF 0 ESE S & HFPs O # A /E S ® % IS L
7. WS L 72 56,295 £ @ HFPs & E3E 5 & O AEMAE#RELZ T — Vv PR X v X —F
L7z B HFPs O EFHE T —A FRZ v A= FD 8K L LTz,

— %% (%) = Drug-HFP interactions (DHIs)" P CaT— L FR X v X —F & —HKL %

DHIs/ DHIs X 100

B2 MR

B1H EERZEERHAVWAEIS—ALFXZ2VX—FF—20FHE

3 EE 1M 2HDOT e —F 2T PubMed TOXHAE v F ZFIFL T
35 & HFPs o LR 217\, B EIE S & HFPs oM A/ERIE#R % S L
28l L2Ll, 20778 —=F RV D2 OHENFERLY Lotz %
3, PubMed DKt v P EOMEEZRET 2 2 EAHL V. T 51T, By MRS
WAL EWVS T, REBICEIMAEFERAERSGEIN TRV LY H -7z, Miix %
EEFTICeaizfET s L, Al ErLECTH Y, KEE22 5 2 EBHL
BTH ot AT ZICICHEE 20 & L72& 25, EHG e HFP o= 7 3JEH
ic 72 <, 2,000 HEFRECTH o 7= (Wang er al,, 2023). 25 3% 3 55 5 16 CHUS

L7 DHIs &R L CTIEH AR KRonTH Y, §Hiie L TAEY T

HolE BEHEBEHVCAET-ALFRZVvE—FF—20FH%
KIZ HFPs & RS OMEAEMIE WMz LT 2 2D ICHAREMSAHRL T3
HFEZ MM L 72 (Japan Health Food and Supplement Information Center 2022).
OERICIE, AP OUEE L MERAEN] - 70 &y M B3 2 Xk z R #HHYIC
LEa—LBERTEOOoNT WS, ZOEELARIIECHMAEERT — 2L L
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X5t L7%. L» L, HFPs ) 2 b @ 365 flith 83 o A2 id#ien<THsh, ¥ —%
BARLTWE, ILCEEOT - 2{LIc BBRAKKMA 222 2 LB FHl S .
TR I LT 2 EIEN L HFP o M AFRE R IL HFP DA~ — Y NICHH A
EF 34 % Drug % £ 7213 CYP3A4 [HEA 0 X 5 AERL TR I LT3, 2hbd
DEFRMZLEZIIGFLAZV AN LES LAbY, L EELZ FEECREE
BUNEEDRG. 20X IR ICHMRERIC ko7, ThODHERD2L, 7
— X OUNLEE LI IR & F GRS H B T E B 2 & T o 7.

IR 7 K[l %2 20, Ge# & LT3 83 fHid HFP D EH G & oM AFFE IR % 1K
EHL, =AM FRZ VX —FF—2& L7 Chohf 3EF 1S5 HOESE
TERRF =T EBAEL, AT HNOEMELZPMEL LTRAaTHT 3
HiEEBG L. A—2r—=7NThiid, ALAa7 e L CHEAELEWIZ EH
BRI 2[R EVE Lz, L2 LADS, COBMMEEZHAWEZFETIR
EEMECIEM T 2B/ 2B Y, o FEEREL .

B3 PubMed DXERERAVWAEZT— A FRZ VX —-FF—20FHE
#i»C PubMed ICB W TR Y — F%& [[E#E4  Interaction] % & D X S Ic LR
L, E¥ e HFPs oAFERZIAEL L L L. RT7 — FE2METL T 1,943
KOG ZER L 72, 2D 1,943 KOGHXDONEZWIRL, 53 DA & B
& HFPs OMHAERIEHRAZTS L. Lo L, Y 50,000 FL Lo 2 KE&ET 5
MERD Y, REDIM) ENE ZHERTE 2w E PR UER 2 2 4 v
PCEMN L2 TR E B 7. ZNOLDEREDL S ZDHEIC K B IEMR
F— 2 ORI ARATRET H - 7=.

BA4TH T—NFREVE—-—FT—ZXDOHEK
HIEE2HE 1HIOE IHOKRLZILE L 2. ZDO#R, Eff7—2L LT

W2 2B TE200EFHEEPOLBRLAET —X2DHRTHo7/z. ZITT—XD
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XMATH2 [RaT7f] poimzZz, EBIPONBLET -2 2RO
KHWs T =N PRy X—Fe LTOAHMMT L L L.

HsH HERRCBIZIHEHAMES X UCHE

PubMed IZEY:, EW%, BESBCEEAMEZ HO T\w5. Bk e HFP o
MAERCET 2R 2INET 2 -0 mBEZHA L /2. # 4 72 PubMed Hits
(BfE) (1, 5,10, 15, 20, 25, 30, 35, 40) 25— A F 2 % v X — F & O —FJE % FFfi
L7, BfE 0 (DR Mici#fE v afEHRE HFP 247D TRTICLZd D)
TIE—EK 1L 13%, Bl 1 Tk 21%1c EF L7~ (Fig. 3-1). 2o ofER» S, It
F2HR R 1Z PubMed 23 JEH ICEIEIICTH Z LA TH B T L RRBINE. 20
fES, BME 20 28 30% e mdbm—HELZ LTI R I NG, Z OREIL,
—HBEORA LB R ERO AE D RN D 720 IR X L7z (Wang er al,

2023).
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35

30

25
5 10 15 20 25 30 35 40

o

—HE(%)
o o S

wn

BEFR L o 1
WLy pubmed hitslZ £ % B{&E
B8 L 7=DHls () 463,550 951,411 382,984 130,577 77,152 54,833 44,965 36,818 24,860 20,643 16,432

T—WFREVE—F
& —E L 7-DHIs (%) 57,681 127,716 80,077 36,726 23,333 15,285 13,703 9,467 5,574 4,431 3,524

Fig. 3-1 PubMed Hits ic X % B & & @ —F %

Rl ~ 7o LTBREREHWT, B3N L HFP 2 BB T 54,

PR — R —HFP 2 B @M R & Ik 2 7200, EH G & HFP % &
B0 2R Wiz, CTOHFETIE, BEKD 20 L EoEES & HFP o~
T 2,764 MBE I NN, 2D bHMMOMAEFHIZBIMDHTH 57, ZOff
R, corETCERon-HMOHAEEN, FicHHoRMOMAEENZRZ 2
CLERAR BB L ERBL TS, —J, EE, BFE HFP 2/ —Fe$3
Gy b7 — 2 HEEER AT 5 2 LT, 44,965 il o DHI 8{ER 1, X 0 ILE#i7%R %
R MAVERFRBZENTES. ZOT Fu—FCIF, EHKE L HFP B o EEN 72
MEERZRZ 27210 Th{, BEENLEZA D =X LICESKHAFROKRH D
ARECH 5. FRICHEH TR &3, HFP LR oMAFERD, LEL s o
FRICBHET 2 EEME OBEIC oA Y, HizAHAEFHORREZEZICT 2 &0
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SHETHL. INLOERELS, B2 b0, EHRN, #%E HFP 2/ —
Fed24y b7 —7REEEZRAT 226, L0 AN AMEEERERZINE
L, iz A2 55883225,

EolH BRAfE 20 & L72HEBREIC X VEIKRI W7 DHIs

HKEMEZITo72 & 25,100 T Lo ESE S —HE—HFPs © B {R MR 1E &
iz, B L BRMIRIER Ic% <, A KEECH 7. % Z T PubMed Hits 20
DLEZEKT 2 &0 &2 HE L. HFPs L EEEo~TIco L CERE 21T
W, PubMed 3T 20 fFlEe v P37 % #IKL /2. 2 OHER, 44,965 fF o
DHIs IZ#2 2 e TE . I HICEH2MET T 5720 b L. wfifbicix
F v b7 — 27X EEMT % NetworkX, pyvis, Cytoscape # 272z, 2 v F 7 —27 D
fH [ & & ICHLiE T % % Cytoscape 285 Al Al{{LIC i3 & T H - 7z (Fig. 3-2, Fig.

3-3, Fig. 3-4).
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Fig. 3-2 Network X Z VT A F F— 2 CER L 724 v F 7 — 27 X

%+ HF Zfr\» 7z HFP ID. = v ¥ ® K & | PubMed Hits T HHIL T 5.
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Fig. 3-3 Pyvis # AW CHER L 7= HFP & D% v b7 — 27X
a: 2K, b Kinfhix o3h KK, ¢ @ Hb i o 3E KX
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HARY

1
[

Fig.3-4 BEi 7 LEEML@ERERESO LY FT -7

EHE G, BE3R, HFPs &/ — NV & LEEMS—HHE~T OMHAEM, HFPs—BFE~7 O
HApffEfiZz =y Y& LThy b7 — 27 ZHEZE L, Cytoscape 3.10 TR I X Ui #r
L7, HAFEMT 2 AlREM 25 & 2 R3S — 3R —HFPs @ =& OBR -~ o T 2 5
WL HFPs D7 % DHIs £+ 5%. v 27D/ —F  EHRL, B0/ —F  HFPs, &
W/ = F iR, Ay b= EEG L HFPs ZBARS L ICRBE L 2. KL KD X

AT LR IBEILICERNBIX U HFPs BB X 20N,

Cytoscape % il \»C, PubMed 12 f{#i = — 2 0 3% & HFPs o ik &, KEGG ic
Y aWHE—EEGSICESW ARy 7 — 2 KEERL 7= (Fig. 3-4). 2OF v b7
KBIL Tid, BEZRA LAy, oI V- T ~NTEhb
BE LI EIT Y, MR LT 38 Mo, 157 o HFP, 1256 f& o £ 3 5,
U 44,965 > DHI 2341 & v 7= (Table 1) . 5 H%E CHIfE 20 & L, Cytoscape
ZRHVWAIHL, BRIV T IChBET R RE L L, ikl L LT
CYP2EL1 7V —7icoWnT, FRED 3oL o DHI Z L, 21 b 03 21

fEXE D HFP L BEHE AR I N2, —EMWd o7z,
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Table 1 753k 1 Ci#fKk X 117z DHIs

Class DHIs Number of drugs Number of HFPs
ACHE 117 1 117
ADA 45 1 45
AOX1 6 6 1
BCHE 30 1 30
CBR1 1 1 1
COMT 486 18 27
CYP1A1 322 14 23
CYP1A2 3586 163 22
CYP24A1 3 1 3
CYP27B1 4 1 4
CYP2A6 60 30 2
CYP2B6 124 62 2
CYP2C19 1015 145 7
CYP2C8 316 79 4
CYP2C9 1720 172 10
CYP2D6 3250 325 10
CYP2E1 441 21 21
CYP2J2 8 8 1
CYP3A4 31500 875 36
CYP3A5 669 223 3
CYP3A7 186 186 1
CYP4A11 2 2 1
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CYP4F2 12 4 3

DPYD 8 2 4
FMO3 13 13 1
GST 120 1 120
MAOA 96 16 6
MAOB 66 11 6
NAT1 24 6 4
NAT2 24 6 4
SULT1A1 2 1 2
UGT 510 51 10
UGT1A1 145 29 5
UGT1A7 2 2 1
UGT2B15 4 4 1
UGT2B17 3 3 1
UGT2B7 31 31 1
XDH 13 1 13
Total 44,965 1256 157

NT LI BRI LICHEL 2 1 T#EK X L7z DHIs. Class @ DHIs o~ 7
& 7n 53, DHIs : Class IC& £ 415 DHIs £, Number of drugs : Class iC& 11 %
DHIs o [E 3 B EEEE, Number of HFPs : Class IC& ¥ #15 DHIs ®» HFPs fEA%L,
Total © 753k 1 Ti#EK S L7 DHIs 8, 77ik 1 Ci#Eik d 7z DHIs I & £ h 5 E3E5

¥k XU HFPs 8%/~ 3. DHIs : 2SR IC B v TR 20 LLE o DHIs £
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BIH EE

BIEE 2T S u—FIF, RIS L HFPs o M A /E R IE#® % 2 B0 S+ 3
oI TR R o, WEBRRICE T 2 ey L ZH OGRS LA
THEIeAMOENT WS, LoaLl, “HOMRIIHAEMALINCS S L OBGRMER S
b, LEMRICH TSy P EIHAEERT 2 MRS T b AT 50T
TRARWVWEEzZLNS. £725 A7z PubMed KBV T HIEWMORALH b, & C
DXEIERZEBL TV EI3DITEEVLEVIHICEVWTHTETILEND 3.
PubMed D EEHEIXAE L LOWREEYH 2 —J7 <, BROMHEERZ T Tk <,
MEIN TR VAR O S ZHEEAE RO 2L H 2 L v I flifE2E S 3.
—77 C PubMed @ ikt v FEUHM T, HROARLHEBEDO ) R 7 3@ F 2
bNE. ZD®, FilhT 7o —FRT—2 7 —AORFAPLETH 5. il 213,
HM AT — 2 =22 EREEZEHAT 2 2L C, XY EEEoECHAEERER%
INECTZZAREMER D 2. ZCCTH B TEEZHRH L. A v 4 v o7 —2x—
AH WL ORRET L7eds, & — 7 v EMBIEF DR, HROGEME K2 o 72
(DrugBank, Wishart er al., 2018; Drugs.com, https://www.drugs.com/). Z #1137 — X
N—ZAERPHERRICEIFATRETH 2 T, BREMICEERL 2w X 5 s
LTwa ZticBK$ 2. 22T, MMRKHWTHOHHIN2EREEL 2. 2 OFER,
Japan Health Food and Supplement Information Center 2022 23§ K H#) T & il © %,
POBEHREDIRKTHIEEX LN,

SCHik 2 & BlEE R A T 2 Tk e LT, % OWZEE kamsC & Al H o 2 —
i cd 5. Lo L, HMERREAMEED I CIE, L¥EHE> S MHAERZ 733
52 IINEETH 5. HiEHREIL, PubMed D X 9 a7 — 4 X=X ZFFH L T, XHHN
DHEOWEBAREZTARDS FiETH 2. WEBRREIMMOMEERZ T TR, Th
FCHRIN T oA RRCE RERD 5.

HRMRIC X > TS 7 DHIs © — 23D 30% L TH o 72 JH K & L TRDERK

BEZONS. — D RMAERERICERO VB AFERIEEATLE>T 3
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ZeTHBH. ZoMEICH L TIIBEE 201CRETE LT, TEXBRY OEFE E
WMEHIBRL 7228, IKARL L TE L FE->TwE EEZLNS. 2 DHIZ PubMed © 7 —
SRR XIG LT Wi WAlEEME 235 2 2 & TH 5. PubMed 13 1990 4 EH D i S ic
BAL Cld PDF 24 FLDOATT —ZBREFEIN TV, KIFFICHW BTk
PDF & L CH 59, PDF NofFRzEECE hd o 2 AgEERE V. 20 L,
CYP 77 IV =7 KO 1990 FFHA R D IEFH TH Y, ZOFROMIEMREZ K
B EbNTORWAREELRD D, ~BEOETICOANszeExLNE.30HLE
LTl a— A FRZ2 vy XZ—FicgENnd HFP 22 RN Tw3 2L TH 5. FFED
HFP B4 2 HAFRAERL2& TN THH T, ftho HFP B L TIEFHi© & 2w
%, —BEMEL R HEAEDH L. TV FR XX —FicEdEETh b HFP i BE 5
52 DHIDARICOWT—EKEEH L& ZAHME 20 056, —2F X 80%U L L 7
27z

F v b7 — 27 oA EALICHER L 72 Network X | python d2 — FNTH v b7 —72
DERRFTTERZRREL BT NIE AL T, AE{LEZEOEIES Cytoscape ICH~TH L 2o
72. Mo X 51 PubMed Hits # = v Y IC KX ¥ 7223, FEHICR IS otz /7 —
FiZ PubMed Hits Z Xkt X ¢ X 5 & L7, T&Ehadro/. /—F2HHBICEBH I
228bTERVED, SHOFEULICIEIAEY TH S LE 7. Fit\» T, pyvis &M
W C R AL & 4T o 72 Pyvis (3 Network X & 27 b, a[#fbizic s v + 7 — 7 K% i
LADBOEFREEZMALZENTES. LArL, EECEZHMEIMKLS, - F2HH
B2 CEARY. HADVA-oTWE ) — FEFAIFICHRT LD TE
72\, Network X 3 & OF pyvis 3V BD ) — FaFEo % v + 7 — 2 Ko alfHALic 1358
LCW2A[REEDRH 228, RO/ — Fa2Fo4 v P 7 — 27 ona[{Lic iz AEY ©H
o7z, W I O WL iE T L 2. % uh8 Cytoscape TH % . Cytoscape (3 A i
ftricry b7 —2KEHBIBIET 2 Z EBAEETHY, / — FofHe /L —7F
TCICHBNCEE IR b TES. CNICKY, Ko XS cEHmIS i, —F
FEeCHfiftT szt nTEL. 20X AHAEEANHEIALT B3
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Cytoscape i CTH 2 L EZz b 5.

ikl TR INZBR IV — T o CBET 2 EEKOMESL VDX CYP ©
UGT 77 1) - DR 4#AE - HEORELRZ T BRI v — 7 H % W HE I
Hole. TNRERL LTERENHOX—F Yy AV LT VWHEETHY, EEMHLD
FOGICOWTIRIERICHIEIN T L2, Bz & OFFREIIEH TR D F Y
BRINTAWILRFERTH L EEZOLNS. 61 HFP o1 S WER L
— 7’13 ACHE % BCHE, COMT, GST 7 & 0 lW# R RIED H 2 BER % W HEANIC H
o7, TNOLOBRIIEERFEELEL, RICT 2 EoMBEL DR vw L,
HFP & OBIGMEA N v I Th 2 L FHRE LTEZ LN S, & LICififk%k
CHERHLLDPHMON TV EIEELSL L, AR A LEALMEICHELD 2720
WHEBEA T2 A[REED M EE X LN D.

DHIs 23 iR & Nin o 72 21 BER 13, HHEL L7z 2 v o8 7B & 0 BfRME D PubMed
by FA20LLTTHY, THIIMADPEAL TR WERTDH S A[REMESE . J7iE 1
TlX, A —7ND DHIs 4K TH Y 2h b, ZN U EOXFBTE R, 77—
7N @ DHIs #XAlL, iz 327-01iX, HiLHECHOREARLELE X h
5. 2079, DHI ORI E 2 T2 IR 2 Y v 7+ 2 HER RS L 7.
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B 4E Deepwalk ZH\»7 DHIs D55

DeepWalk 1%, M A v PV — 7 &R KRITTO R 7 PV ZEMICHE DAL 729 D
TAITYRXLTHL. ZOEMIE, Ay b7 =2 LD/ —FotrtKay—LzoRn
MaE2IR 25 2 E2HMNELTWE. TATY X LDKLIX, 2y b7 —2 ET
DIVvELY =2 %FHT 22D, &/ —F oI EHROT Vv XLy 4
— 7 %ERL, NV =T %y -7 vRELTHRKI. Cov—F v RiX, BA
SO TCOXICBTEY, £/ - FIRHEEO LI ICHEET 2. chboy —
7 v A%, Word2Vec & w9 pEIEBIEZEFEM A2 M WT¥E 2. FHOHE L LT,
%/ —FPIEXITTORI7 b LTREHEINE., 2oxX7 P AKRBIE, 7 —FoD K
Y —REXR Ry P T — 2 ECo®ElE KL T, L7285 T, DeepWalk I,
Fv bV — 7 BEOEREHIEL DD, - FEBIEN N7 P AV ICEWMT 27200
MR FiERE LTACEBINTVE., 2o~x2 bid, oo, tlzids o
ARy vy - FREoBEBEO PRI ICHEAINE L BHfFE NG, 2ok
FHWzZeT, /551 CEIKLEZDHIs 22722 ) v 7 T&E3EEx7-. IbiC
HHOMAERO FHID ARETH 2 L H 2 7.

B1E TG
B1H KEGG:2AALZZEER L RABROMEAMERAY X t oK
FBIETHRELZHEITHE LAY 7 =218 LT, DeepWalk % E% L,
HFPs, iR B L VOEEMERZ ALz GIHEaX FIHERELET —X2TDH
MERCHBETEZ L 2R L. ILICUTFD 4 X2 —vTET LR
L, Drug-HFood @ #T#LEALRTE top10 Z il L 7.
1. Enzyme-Drug, Enzyme-HFood D4 v + 7 — 2 + “#F [E%¥(epoch) 5

2. Enzyme-Drug, Enzyme-HFood D4 v 7 — 2 + FE[\I£{(epoch)200
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3. Enzyme-Drug, Enzyme-HFood, Drug-HFood ® % v F 7 — 7 + % [0 #
(epoch)5
4. Enzyme-Drug, Enzyme-HFood, Drug-HFood @ # v tF 7 — 27 + % #H [ 4

(epoch)5

B2H R
WREPERT L, BirroEonzx7 ik, PRy —0fHEUEZRT DD
THY, HBHRBIIE>» > 7. BB % { FFE L 72 (data not shown).

BIH EE

Deepwalk (ZXD 4 2O E»r oINS 2 & B3 % v, T3 I3FEUM: 0§l < &
%.DeepWalk iIC X o THEEH I N-MDAAEMHEHL T, 7 — FEOBEEIE % 5l © %
5. 2F0, Av b7V NORLRZBERFALBENLZIBEEL T 22052 ERIC
i 2 2B TES. ez, HEIEEMLNOEEROBICEELUERD 2
i, Zh o oEHESFLBEOHAMER ZFRoEENEVEE LD 5.

RIS, 2y b7 — 7 HEDHETH 5. DeepWalk 12, +v P 7 — 27 NoMEL ¥ %
TF T E0ICHATES. UL ZMOAREREDO ) —FiF, XOFR Y P T —2
WTEELTWE I ERHEINE. LEaB>T, 2y F7T—2HND2 722 ) v
RAI2=TADKRAEE, 2y V-2 OMEICET 2 EREIRILT 5.

3oHIIE, PHIEHGHTH 2. DeepWalk i X o THF I W72 A AL, HL Wi
HERZTFHLZY, BAMOBERL»OHLVAHBEZHERLAZY T 220 CfHTE 2.
e 2E, BEOERN CBEESEUL TV IEA, 2L OEENE L WA
EROWRELSEVEEZLN, FRINICKRIET 2720 DRHFEZLTEILNTE 3.

BB TF— 200 TH 3. DeepWalk 1T L o THK I L7z H oA L & Al gL+
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20T, Ay P77 HNOERBOBMBEHEILT 28 TE L. Zhic kY,
T2 OMREPHHALRELD b, 20X BAABH L LINTWE. RETIE 1
SHBXUW I oHOMPICEHERL, HAEEMER ML B X 2 hZh o Bk % 8
BlwtEZX L Lhadso, SHofRE2HRAST 2L, AMRERIGEO LT,
IN—=T T kMot T e b TE Do

I, b ohnizxz bl bR Y —oBEUEERL, EEOMA
EROHBMEEZ KL CEEZONE., 2y 7 —2 EOMRES®ELS TH A v b
7=y YRUTwRIE, PARe Y — ETIREME B, B R WE
FRERE > THUE BRI N2 fEELH 2. 200, BEELS <, HE D
WECd - 72, Hik1 TEKE N7 DHIs % X D RN DT 3 =0 i fho /5 ik
TR TORENRD L.
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B 5E Biowordvec ZFHWTHEEILL 7ZEZEKS & HFPs DES_ 7 b LI
BJ57922Y 7

WA, BT — 2 ORI XY, T — X OEIT L RN EIT S N4 A4 v
THART A A~DELAEE > T3 (Leeral,2022) %< OWf%E X, EW¥N
T AEVEANERE RIS 5 -0 I HARS B (NLP) 2 FHwTw 3 (Le etal,
2023) FRICAZ R B I A THOOLNE S FAY VT =0T, 724 v 7 4~T 4
JADRY PAMEFERIEC SN TS, —J7, RtFETHw R P LTk
TERAbIYA =V ZICEIL LD TH Y, BioWordVec 1%, EMHMNT F A+ T —2D
E e SR 2 BUE R I KRB 3 29 1w 5 N 3 (Gaudry er al., 2022; Zhang er al,
2019). oV —nrZHws LT, EER BREMO LI KX —F v P IcBhES 3
SCHRR R O BRI A2 AR L, chboBEROBGMEZE A 2 2 & 237
REL 5. IHic, EHEE HFPs 0GR 7 PV MW7 AR v 7T 7a—
FERMIT 28T, 2o 0BEROBHEEZ 2 WAL OWEL, BRE LI
I IAR) VTS BN TES. ZOERIE L1 T#EKI N DHIs IEH T 3
LT, DHIs Ofifi 2D 2 Z & 3 TE B LE 2 7-.

B1E TG
% 15H Biowordvec Z W AEBE & B X U HFPs OBEL (R Z F i)
Biowordvec (¥, ZEWH¥ T ¥ X b 7 — X LR O R 2 BUER I KB 2 FRicfl
HEnzFEo—ot L Tffibnz. BKT —Z2X—2A»bHEAi¥EHE I T
% BioWordVec € 7 V& Hl\WVC, Ll CTHUG L 2B M4, B34, HFPs 4 cxf
LC, bl EoME e oBE MR DRz KL 72 200 RoTDO~X 27 M v %
AR L 7z (Han et al., 2012). BRI ) LB GFEE LR o72720, ¥ /) = A

ME DB X d o722, HFPs 13> /) A DBGFEHEL 2720, v/ = L %17
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> 72. HFPs ® ¥/ = L33 2 fl O %4, Pubmed Hits A3 % W DOHDO X7 b v
WM L7 HFPs ® ¥/ = 25 3L Lo BE, £3, HFPs DY /) =L DR 7
FArEHG, £TOy ) = axTHTOay 4 VEUEZEB L. RwT, £
BOY /) ZLBXRTo—HgEhdse<oay 4 vEBEZERL, ZoF
AfixHEHLZ. 2L C, v/ =rikonwHGonizioayr {4 vEUED
EEEE Ky ) = A DOFMfE L A Lz, m&WIC, FEESARDE VY /) =
LDRY % HFPs OFHzRdIKRHAL 7 br L TxoREXT PV
ELTHEAL .

Wl EHRIIAHEL—-RZIIRZXI VS

B¢k 7V — 7 % DHIs OBfRIEZ L ICERE M E HFPs DT 22 7 AR Y v 7
T27200C, Bl L 2EHME HFPs &SN 7 P2 EIB L. EXEML L
HFPs D757~ 27 F V(3 UMAP T 2 XJUHAE L, HDBscan Z /] L T/ 4 X[fRE
7 Z A% v 7 % ER L 7z (Mclnnes et al., 2018; Campello et al., 2013; Melvin et al.,
2016). £72, 7 7 AR Y v 7%k OERE AL 72, 7k 1%k X 7z DHIs &,
7 7AR) v ISENEERMLE HFPs O ~<7 CHEME L 72 DHIs #:&K L 2. Hik
LXK VBRTHHINZ V=T %I TR L, ERXIIPAVTITRARY Y

TFINTe ) T ABYFT 7T RAE LT

B2 MR
JiiE 1 CTiEIR I 72 DHIs L AFE TERI N/ DHIs D EE XL - & 2 5,
Fik 1 CEIR & L7z 44,965 F, &2 C @ DHIs & EHE L, RE D HEITEKE I
Bolhhol, IHLIKI7I7AXY v IR EAELLZE TS, 74 XH%L
i T L7z (Fig. 5-1). BFED 21%0 / A X TH o 7z,
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Fig.5-1 7 7 A XY v 7 I N EHS & HFPs DS~ 7 P LAt L 2K

BEIE EE

UMAP ZfifiL 72Dk, 72 7 A2 Y v 7HEE, A7 =7V T 4 & EDORED L&
e EZ LN 5 THSH. HDBscan b R ICHET S, X 7.

BRz 7L L%k Tld DHIs Z 35 & HFPs ofRIEC Licry 722 ) v
I RTERD, ERITCEALS, JAXDELEELLZLZD, Hilzmliik
BRETHDLeFEZLNS. Ffic, HFPs L EEGOMFREIXAITE 25, BHL O
BLEAANHTH 5720, HiE1 THATELTWAHRICEH L ZEKRTEZRET &

TH 3.
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BOoE FHE2- BRLEENICEETIEESB I HFPs X7 ) —

=y

Hi % Cld, DHIs Z B35 & HFPs OB CIc s A2 ) v /325 2 LiETE -
23, BIKEICIEHRDLT, 7VAXSELEFEELLL®, FIEICEMNL CRILHE £ 7213
WML TH 2 EFERTe. 22T, KK CHEBH LR EKEL LTS 2
7e®IC, EHEE HFPs D&~ 7 P %M 2 BIICHTLEL & L CRESR & E R
T BEIEM L HFPs OFEREIT 572, Z ORTUIRICIIEESR L © a5 4 v FEBUE % Fl
L7z, a3 4 vEUERTFRA IR bAT—20Y, B3 722y F O[T
LML HET 27200 RN AHEO—-2THE. 2hid, 7 P ALERETLE
HAwT, 22027 b ArBloAEZFEL CHEMUEXFMT 2 HiEch s, EICHAS

BAE S IHERRBRoSCHEAING 2, SE T hfhoCHAEFCHRHTI AT
. a4 VHEBOEER 120 10fEZIY, 1ITEWIEE 2207 P AL T

5ZLERL, -1 IKEVIZEHDMAEZ 2RO L AR T. 0 (F5E4IC MEH Z KT
COHEEE, TFAMEOFELESL I TR 2 ) v, [FHREER Y, SEIFE LR
sCofiflang. R ay A VEUESSWERMSS LU HFPs Z AT & L T
ERT 52 LT, RLEEBRDOD 2RI NB XU HFPs 2K TE 2 L& 2 72

B1E TG
% 15 Biowordvec Z V= BR, BB XU HFPs O K EL(R 7 + r1b)
FHS5EOH I BIETITRo )7k L FARD T ik CEE M B & U HFPs 13
BAEL L7, BRI L TIX 2T full name, 2T, 213270 —=v 7%k
DINR—v DY) = LUEE T ot 7)==V I HBDO N E— Tl BB
MW7) —= v 7o T EBA XM EZIRAL, A olgHE e BE L
T 35413 Full name Z#£H L 7.
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FoE BRLEHNICEETIEERB LV HFPs R 27 ) —=v 7
%6 1 A 1 THOBEIL X L7z HFPs, RESICO W T, K L EENIC
B3 2R3 b X ONHFPs %3 #IKT 572010, MR L ICERN-BERTH
KO HFP—BHFERToay A vELUEZREEL . a9 4 vEUZEIZ -EHO
FOEEZ RS, BRLoMEELAS VLR REIKT 220z T o a s A
VEUERE D D%, BRLBEET S EHRN S XU HFPs & L CGEIRL 7.

BIH EARIMEHBRLIFRAZIVIBIUOANT L R3BERICK
R YR
ORI MiF 2HTEIKSIN/Z HFPs B X PEHRFZHESE F 1M H2
HERBOHETZ IZE2) v LT,
IZ, HiE 11X - CTE#EKE L7z DHIs &, ARJE C#$K X 17z DHIs % ik L,
—3( L7 DHIs ZfitH L7z, S ChHE 1ICX o TEKEI N DHIs D7 & 7x
S llER L, Hik2-1Ick o GEKEI N DHIs L EER T 2 &L I n-BE%
H# L, =% L7 DHIs ZfitHi L7z, TiE 1 KXV BRCThEI NI v—T %
7 ITREL, BRI MNVTIIRAR)VITINZI TREZY T 7 TRE LT,

B2 MR

B1H BROAMCX2¥ELL~0EE

Y, BHELEENCHEET ZERLNB XV HFPs 227 ) —= v 7t #ER
DINA—LEMERALZ. ZOFE, AiE XY b KIFEIC, 4 XH»EA L7 (Fig. 6-
1). /71 1 CHUE L 72 DHIs & i L <3 L 72 E3 5 —HFP <~ 78 % 20l L 72
CORER, k1 CHUL 72 44,965 tFF D 7,440 fES—BL /2. ¥ bt~ T L
BEEHEN—H L DHIIF 80 TH - 7. FMO 7 7 3 U — S IEHRE S 2 B &
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LCHEHL 7.

Fig. 6-1 MR L EHENICEE T 2 EEMB IO HFPs 227 ) —= v 7k WL D

INA—LZEHLEGHEIC 72X ) v 7 EINTEIESNE HFPs DS 7 F LD

CIE R (2

BewnwT, BELAYINCL2EE, HiE 1 CHE L 72 44,965 fhh o 32,219 23
—F Lz T T e A EHEL L7 DHIL 12 7561 tfCH o7, 70 F— L4
EIGHICHN, JEEIC—3 T 3 DHIs 88 LA=. L2 LAaRs, WEFIC

CYP £ UGT 7 7 2 YV — L4t o ACHE, BCHE, SULT 7 7 I U — 7 Y O EER 0 HH

2T, fHHTIBELD ) —= v Tk {To. BEOBHBLIUN 7L AL — A

% PubMed T L, b v &ML 7 (Table 6-1). & v I L 72X % fi 32
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58T, TOHBIRTHNRZMEZ TE 5. Biowordvec (I HL3E D BIL % Bl 3
27:9, HEOBERZFOHFEDOYE, AMIFRICITEI 2. 207D, by MK
THER L7z, ZOFE, 7t —L Wl Tcey FEAL WAL 2. BB
HOESEEZEFEL TV IEREVDERVWEARFI 7V A —L2Z2HHALE. 7rr -0k

BEFRCIE & A EZDB R WA ITM T 28R L 7.

Table 6-1 R D ZLFRZ & @ PubMed b v F %X

"I — I
M#EID Wi B L 7 B3
1 16,871 1 CYP3A4
2 6,198 1 CYP2C19
3 1,589 0 CYP2C8
7 12,417 0 CYP3A5
8 377 0 CYP3A7
9 1,828 4 CYP27B1
10 1,893 4 CYP24A1
11 5,710 1 CYP2C9
12 6,524 1 CYP2EI1
13 7,000 5 CYP1A2
14 8,376 5 CYP2D6
15 1,861 0 CYP2A6
19 2,544 1 CYP2B6
30 10,607 9 CYP1Al
33 685 1 CYP2]2
38 524 1 CYP4F2
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51
52
53

N O

24

25

35
36
44
45
46
47
48
50
16
17
18
20
21
32
34
37
54
55

155
215
80
3,652
3,375
785

668

970
1,076
294
147
946
908
106
766
972
178
3,208
387
319
3,157
766
406
340
278

2,471
2,018
54

1,743

148
32

o o O

CYP2C18
CYP4All
CYP4F3
MAOA
MAOB
AOX1

DPYD, dihydropyrimidine

dehydrogenase

FMO1
FMO3

CBR1, carbonyl reductase 1

CBR3

FMO2
FMO4
FMO5

XDH, xanthine dehydrogenase

UGT2B7
UGT2B4
UGT
UGT1A4
UGT2B15
UGTI1A1
UGT1A9
UGT1A3
UGT1A7
UGT1AS8
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58

4
22
23
40
41
42
43
57
26
27
28
29
31
39
49
56
59

309
5,806
877
2,020
758
108
184
277
26,315
548
370

41

7
1,003,543
15,329
2,761
1,108
3,241

6,250
560
777

11

31,666
334
205

25

0
37,941
10,940
6,870
864
2,129

UGT2B17
catechol-O-methyltransferase

NAT1

NAT2

sulfotransferase family 1A member 1
sulfotransferase family 1A member 2
sulfotransferase family 1A member 3
sulfotransferase family 1E member 1
GST, glutathione S-transferase
CES1

CES2

CES3

CES5A

acetylcholinesterase

adenosine deaminase
butyrylcholinesterase

cathepsin A

dopa decarboxylase

£ ID: S L7-BREICHE CIR-> 72E D ID. % : PubMed I\ CEE O
ZEBRBLEZGEDOWM X ey .70 % — L7 :PubMed ICBWTHEED 7 L4 — 4

FHECLICREINACE S LV RIEAL, BEL2BAD

eBEFEL N OFERD ORI L 2R 4.

ey PRICK YV 27 ) —=v 7 LEBRAEZEML 254,
44,965 1Frh @ 43,904 #F 23 —E L 72

Hchot-.

THlCAAT L pBERHN—EL 7 DHILIZ 7,401

7Y —= v ZRNCH N, J5iE 1 THUS L 2RSS —HFP ~7 & —EF
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T ML (Fig. 6-2). Ebic/ 4 XHEICXVBREEINEZ 4 XKL, 7
g — L DBEIC 2.4%, BIROBAIC 3.4%, 2V —= v 7% T 15%CTHo7-. C
NoORER» S, BRLEENICEESZERMBLC HFPs 22 ) —=v 7L
N 2-1 T, BRAE Y = v T B R RAL .

100
90
80
70
60
50
40
30
20
N

0

TIAR—Ls BEFR 2V—=v7%

FER1TEE LIEER—HFPs 7T & O—HZFK (%)

Fig. 6-2 75k 1 & ik 2-1 o EHE S —HFP =~ 7 0 —33K : 5k 1 TS L 7z DHIs
DERES —HFP ~7 L L, —3 L BRSNS —HFP ~7 0$/75ik 1 TS L 7=
DHIs #£

Eo2E HE2-10FRAE

Jrik1ic X b I & N7z 44,965 © DHI i /5% 2-1 @ L, DHI % 4 7" #llic 38
DIEFRICHFE I NI 44,965 © DHI % KXW L7z, J7ik 2-1 TR ICEEEE S 5
PR35 e HFP 21 & LT®IKL 2. 3 N CoE# S, B3, HFP 12 BioWordVec %
v THEIE L 72, Bt s Nz ER S — R L BER—HFP Mo a3 4 vEUE %
FEL, a4 vEUERRD & B 25%2558& K S . B 25% 05 X7z D
X, FFREIRE WHEE oMK o h CIAHEICINETE 2RAZL b TH S,
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IV A VHEUESRE I NBE X mwEESS & HFP 2581k S h, EHE5N-HFP
PRI MPAVERWCIZ ZAX) v 7 a3 N7z, X HiC, PubMed % W72 BEE 03t
RBETH O Nz 44965 DHI & —%(3 2 DHI &, 5k 1 TBREE2 7L LT
Sohn7 DHI & —39 % HFP &K L 7=, HiE2-1 CiTo2722) v 27k
WoElINEbDERIY T2 52 Li-. 2oL, 7,401 DHIs, 1,081 drugs,
17 subclasses, 28 HFPs (C#2 & #1 7z (Table 6-2). 7 9 22 ) v 72 X v, 17
subclasses ICF b=, BEED /A —TL LCld 4 VL —FThHot. I bIT,
—EKREFHEL 2R, 7,401 o DHIs o T—8K 13 17%TH o7z, 2OH 7
P IR ED—HEEHBE LA, 1TH T 77 AP 3H 7277 Z2080% LD

—H#E xR L7 (Fig. 6-3).

Table 2 J7ik 2-1 Ti#Ik & 7= DHIs

Class Number of subclasses DHIs  Number of drugs Number of HFPs
CBRI1 1 1 1 1

CYP2C9 1 383 166 10

CYP2D6 2 1051 325 5

CYP3A4 13 5,966 875 22

Total 17 7,401 1,081 28

NT YT AR T L ICHFEL 25k 2-1 TiEIK & 172 DHIs. Class : DHIs O~ 7' &
72 % %3, Number of subclasses : J5i% 2-1 T27 7 A& ) v 27Xz DHIs ® 7 7 2,
DHIs : Class IC & ¥ 41 %5 DHIs %1, Number of drugs * Class IC & % 415 DHIs O [ 3 i fii
A%, Number of HFPs : Class IC& £ 41 % DHIs @ HFPs fEfE%L(, Total : /5i£2-1 T2 7
AR v 7 EI N7 DHIs D 7 7 AL, Jiik 2-1 TEIK S L7z DHIs 2, 71k 2-1 T:E

IN7-DHIs KETNLHEHELE S L N HFPs %~ T .
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,,,v v/ VM > QQ)/ 'b‘? Qb/ @/ qZV &7 7 &7 v_b‘%o)v?/ vug" vb‘i\ %VW
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*QQQ%Q\\QQQ\\Q*Q(JQdQC@deQd‘ZdQC\Q

Fig. 6-3 J7iE2-1 WX 2% 727 7 205K

Ji2-1 T 7AR2Y) vy rENn DHIs © 17 7 7 2% -3, il : DHIs o~ 7' &
RLIMEL T IAERBINT 20TV TRAE apLIBICXFTRYT. i
XV 17TH 727 7 2% Mt : ¥y 727 AL ICHAL LT AT v ALY X —F

ED—HEREZIRT.

B3 EER

T, MELEENICEE T IERNB X HFPs 227 ) —= v 7 icBWI#EED
TINAd—LEMERAL 7254, ik 1 TS L7 44,965 thh o 7,440 23 —3(L 7=, &
LIt T e bHEN L7 DHLIZ 80 fE L IEH I hadh o7z, FRCERALZ WO
BAREDHETHEFLZ DHIs D7 & R 2RIZIELAEN FMO 77 1) —Th
o7t ThD. EEHEOHAFHTRIAMONTVWEIDIX CYPR UGT 77 3
—T®Y,FMO 7 7 3V —oHAEEMIFIEF I v, 2hicd b b3, FMO 7
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FIV—W@E2VBATE L THEALEZDI, "T LR IBEOUMICHERD 555
TRV hrEZ. 2 CRBEHATWIRICAHE L, B DHIs 2R L 72, Z Off
B, —34 % DHIs I RIEICHEM L 72. L2 L,CYP 2 UGT 7 7 3 U — D4t otk
DML R GG 0 Tedcd, ZNMA— LA CTHEMAT IR LT 2 EROML0 1T
BETH B LEZT-.

Pubmed t v M ZITIC, HEBEORTEREZMR L 2. 13 L A L OREHE TR
RETHZEEZONT. — /T, Lo LEEHL TV IERLMEAINL. 21
CEMBHMOEEMMAT 2 LMMOBERSRZ FAICKBEINTL v, ARMHEL 2w
EEBANTE L TN T MR oz E2ONE. 7 — L %2fHHL CGE
D FMO 7 7 2V — 21 L 72 @ (X[ flavin-containing monooxygenase | D [ oxygenase |
Wy DOERPBLKMEINTLE- 226 THEEEZLNE. CNLDMHERE Z,
7)==V 7 LAMBRETH 5 7.

XHic, 2V —= vV HiBOERS—HFP T O —KEL ) 4 ALK L C
5, 7)) —=v I BEPHEBIRDEL, /JAXFERDDP RS ED, R#ETH D LR
BINS COLIREHMDI YY) —=v I HBR7 PALICEIIEHICEETH B L E 2
biLd.

77 2-11C X 9 ,7,401 D DHIs # &K T & 7225, HFPs B X NEE DO N Y = —
a VRIEHICA W20, B HiEBPHELZEEZ NS, DHIs B o670
I FIC HFPs B3 X UBEEOHBKONEZZ L RFRREEzZON S, 1| D &R
7= CBR1 ® DHIs % Vitamin K & Tetrabenazine D X7 TH YV, T b DHAEHR
FHON TRV, wIind CBRIKEEG T2 ZLidMonTsy, HAEHT
b A[RetE D H B & F Z O 4L 5 (Vanessa Gonzalez-Covarrubias et al. 2008; Joseph
Jankovic et al. 2011). ZOMECTHHAL 7TV FR X v X —F 7 —=XICiE 1,205
DRSNS, 83D HFPs, 21 A O R G I N TH Y, Jjik2-1 TEIK I L7z HFPs
LEBELAEHFPs X9 TH o7z, ZOH CT—EFED 0% LDV 77 F AT
L2 e, Hik2-11CX > CEK SN DHIs B AERA T 2 /Rt & % &
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EzoNd. —BEMECY 77 7 ARMERRE LT, HAFERAPBMTH 3
KD 2hrbbd, T—LFRZVE—FNIZEENLTORVD, HEWVITEE+5
K E T WHEFH, $hbbRMOMHAEMFAREEN TV 2720 TH
. $EMHIN TR CHEFERBZEE T 2 RERDH 2720, 5H% OV T,
INLDY 77 7 ANTEIKI NS DHI Of5HEMELZ S S ICHET 2lifE2H % &
Ezbihbd.
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BITE HE22' BRLEENCEAESTIERLB LT HFPs X7 ) —

=y

Jik2-1 T, Hik 1 T&EK S 7z DHIs % B3 & HFPs OBfRMEC Lic s 7
ARY VI TERER, N2 —va VPRI EBRPRETH o2, ZD7D, Hijll
BoOfFEEZRSI L. J5iE 2-1 CTEERLOa VA VHEUERSVEELE XV
HFPs % &R L 7=, 2o 3R L EMMED S <, EEEE T 2 L I h 3 ERaG L
HFPs 25 #IRI LT\ b, 22T, ik 2-2 CRREHEMICBEET 2 & 35 EHEG
B XU HFPs %@ KT 21E A ER L7z, [ERMKLBROLEI N7 L] &
[HFPs LR DA P | O ad 4 VEUERE WD O Z AL L L CE
L. Zhick by, RE Db Y AT 2R3N & HFPs 2%k 5 2 & 28
TE5EEZT.

B1E TG
F1H BRLESENICEETIEERBLXFHFPs R 27 ) —= v 7
BesE & M I B 2 K33 X OV HFPs 2@+ 2 7200, 5 HE 1
FBAHBL OB STHERRLBRAE*EZERE L. HESHEF IHE4HB LD
HSIHG IR A 2R OEEEZ R OERM B L O HFPs 2 &Kk T 572012,
M —BEDOENSRT LB X HFPs—BEDOEHS R PALEBEL . C
o ORESRICITE 5 B 1A 3 HCoBUE(L L 72 HFPs, [E3EM s X BER %l
AL BELEES_7 Ao adr A vEBEZREEBL, a9 4 vEUE
BB 25 %% BRI N2 LI OEEZ T L, BE L BE T 2 EE
FXU HFPs & L CGEIKLZ. BHRELOENRT PLIFEEEL OBREEZ RS
BEIR L S EIS & HFPs iCxf L, J7ik 2-1 L FMED %2 v, DHIs i L
. HEIC XV BECHEIN A —TR 7 TR L, ENRIZIALTY T
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ARYVITINTI TR T 7 TR LT

B2H R
F1H BEOLAWMIC X 3EMEL~DHE

AR & FAMRICBERAOEVICX 2 ELR IO, £3, 74— %L %
Wi, B X 0 b 2 4 XL 7= (Fig. 7-1). J7ik 1 CHUS L 7= DHIs & H#g L
T L 72EHEG—HFP X7 %ZFH L 7. CofR, 55k 1 THUYS L 7z 44,965
Thh D 44,965 E—E L7z, I bic~ 7L 7x 2B —5 L 72 DHI i 2,846 £ C

Hot-. BiE LFEERIC FMO 7 7 2V — 2SR 1cB#E I 2R L L CHEH L 7.

Fig. 7-1 Bk E MM ICEE ST 2 EEMBLVO HFPs 227 ) —= v 7B W THED

INA—LZEHLEGHEIC 72X ) v 7 EINTEIESNE HFPs DS 7 F LD
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AL L 72X

e T, BMEAZBMICLEZEACELTLTE 1 THE L 44,965 o
44,965 tEH3—F L 72. b Ic 7 L DR —E L 72 DHI X 10,502 £ TH - 7=.
THLHREERICTZ VA — Lzl GEIC~, JERIC—E3 5 DHIs 2L 7.
— 5T, BMHERICEET 2 L XN 3HEORMIERICE D > 72. 1DHIs H7- 9 1<l
LT v B EEERL, 44,965 fhh 7 v 4 — L O WEIC I 7.2, BEFRCF 20.5
HChHot. "7 LB ERED L TWEDHIsthTIE 745 — 4 THH32.4 14,
WEFR T3P 525l CH o 72. MEFRD /7 23 B R AT % < 7 o /2.

HiE & FERIC, T 2BF/D 7 ) —= v 7 %2fTo7. ZOME, 7 4 XHE
X VBREI N 4 XK, 7rih—LDEAIC 20.9%, O EEIC 20.9%,
7Y ==V 7% T 15.9% TH o7z, TbOFERR G, BER L HEENICBES 3 E
LB L OHFPs 227 ) —=v 27 Lk 2-2 Tk, BEL A2 2 ) —=v /T3
TiEEBRML 7.

E2H HEk220FHME

Jiik 2-1 EERRIC, HiE 22 THio=2 7R ) v itk Thdbn-bok
(727 2] &Lk, TOHFEICEY, k1 T#EKE N7z 44,965DHIs 2¢ 2,819
DHIs, 958 drugs, 71 classes, 150 HFPs 12 #¢ & #17= (Table 7-1). 7 5 2 X Y v JiC
X 0,71 subclasses iCF b2, MEDO AL —FL LT3 27— Tho 7.
DHIs 78 1 £ C% » 7z AOX1, CYP4A11, CYP4F2, UGT2B15 Ic 2\ C, Zh b DA
HEHORELZHEZRE LA, 3 DEFMHAEEHADIERITIHERE CTE Ld o,
Lorazepam & Steroids @ # A fF ] i3 /8 & v 7z (https://www.kegg.jp/medicus-
bin/japic_med?japic_code=00062316 , Hui Shen et al. 2005, Table 7-2). ¥ &1c,
JiiEl LRI —EEAE N L2 25,28190 DHIs ® 9 5 30%TH>7-. C

DY T 7 TRAICONTH —HER2HE LA, 711372772 P 10727 T2
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23 80%LA LETH o7 (Fig. 7-2). —BHE 2 80%LALETH 572477 7 RICODWTEH

¥ % DHIs 2 L 7= (Table 7-3).

Table 7-1 J5i#k 2-2 Ti#E{k X 117z DHI

Class Number of subclasses DHIs  Number of drugs Number of HFPs
ACHE 1 111 1 111
ADA 1 38 1 38
AOXI1 1 1 1 1
BCHE 1 27 1 27
COMT 1 264 18 27
CYP1Al 1 27 13 18
CYP1A2 6 150 106 19
CYP2A6 1 4 4 2
CYP2B6 1 14 14 2
CYP2C19 3 45 41 7
CYP2C8 1 4 4 3
CYP2C9 3 106 82 10
CYP2D6 4 19 19 7
CYP2E1 1 6 6 5
CYP3A4 27 1,620 763 35
CYP3AS 2 93 81 3
CYP3A7 1 39 39 1
CYP4All 1 1 1 1
CYP4F2 1 1 1 1
DPYD 1 2 2 2
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FMO3 1 3 3 1
GST 1 106 1 106
MAOA 1 23 14 6
MAOB 1 14 10 5
NAT1 1 4 3 3
NAT2 1 4 4 3
UGT 2 79 44 10
UGTIAl 1 8 6 4
UGT2B15 1 1 1 1
UGT2B7 1 3 3 1
XDH 1 2 1 2
Total 71 2,819 958 150

Jiik 2-2 1T X o CEK I N DHI %, DHI @~ 7 Th B3R IC X - THr¥H. Class ¢

DHI o~ 75 33, Number of subclasses : /5% 2-2 ik » T2 72 %x{bah
DHI ® 7 7 2%4. DHI : 7 7 2 ic& £ % DHI ©#{. Number of drugs: 7 7 AN D
DHI ic& £ 3 [EFHE %, Number of HFPs: HFP 0% : 7 5 2N d DHI Ic & F h
% HFP ©#%. Total : J7i£ 2-2 T2 2 A X2 —{t ¥ 7= DHI © 7 7 2 ¥, 77k 2-2 &

kxn7- DHI 0¥, 77ik 2-2 TEK I N7 DHI IC& £ h 5 E3E S D2, HFP D4,
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Percentage of concordance (%)
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AN N NN v D A
D7 @7 ) q/p/ . ’ A NS 7 &r &l N 'P'IP’G" ?/ NSt ) D7 N Q7 Bl AN A
,LC’ v .,,v‘ .,’v” ’,‘f /,,’v? ,,v" ’Q\,; o .,’v"’ > th & 06\4\\? \)G\Qd Vd v(S NN @ q"}’ e a,V: '>,V‘ /‘,’vb /q"’ v;.‘é\ QQ* ‘XR'O \\‘;\ ,\"&\ €
F LIS TR ¢ ¥ oo o o o e A S S & RS

Fig. 7-2 JHiE2-1 WX 2% 727 7 205K
HiE2-1crI722Y) v r7rEnszDHIs ® 17 7 7 A% ~$. f#ih : DHIs oo~ 7 &
RAMEL YT 7 TR EHBWNT 27207277 2% adbECFETRT. ZHIC

IV 17977 2%FH,N. M : ¥ 77 5 RTLICHBELAET ATV REZ VA —F
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Table 4 J7i% 2-2 TEIK I N/ DHI R D WEE 7 7 X

Class Subclass Drug ID drug name HFPs ID HFPs name

Saccharomyces cerevisiae,

AOX1 1 D00530 Zaleplon HF160

Japanese sake yeast
CYP4Al1l 1 D10476 Lusutrombopag HF14 Arachidonic acid
CYPA4F2 1 D10547 Brincidofovir HF247 Vitamin K
UGT2B15 1 D00365 Lorazepam HF313 Steroids

22 CEKINAZDHS ICBWT AT A 3BETL D2 7 2T, DHIs A8 1 C
BHolWEHR I 7 A% EIRLTRT. Class: 7 & %K%, Subclass : 77 7 2%
WA 2077 7R % 1 HIEICET, Drug ID : DHIs ® [E 3 5 © KEGG D i
Al ID, drug name : DHIs ® B34 4, HFPs ID : fERK L 72 HFPs U 2 M ICHR > 7= H D

HFPs @ ID, HFPs name : DHIs ® HFPs % % 7~ 3.

Table 7-3 /5% 2-2 o% 7 27 5 2 CYP3A4_19 Ic&F#n 5 DHIs

drug number drug name HFP id HFP name

D00210 Norfloxacin HF224 Dehydroepiandrosterone
D00211 Rifampin HF224 Dehydroepiandrosterone
D00255 Carvedilol HF224 Dehydroepiandrosterone
D00295 Cimetidine HF224 Dehydroepiandrosterone
D01293 Ethyl loflazepate HF224 Dehydroepiandrosterone
D01886 Hydrocortisone probutate HF224 Dehydroepiandrosterone
D06405 Nalfurafine hydrochloride HF224 Dehydroepiandrosterone
D06876 Hydrocortisone aceponate ~ HF224 Dehydroepiandrosterone
D07520 Bepridil HF224 Dehydroepiandrosterone
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D07667 Cevimeline HF224 Dehydroepiandrosterone

D07868 Domperidone maleate HF224 Dehydroepiandrosterone
D07913 Escitalopram HF224 Dehydroepiandrosterone
D08046 Hydrocodone hydrochloride HF224 Dehydroepiandrosterone
D08095 Ivabradine hydrochloride HF224 Dehydroepiandrosterone
D08456 Quetiapine HF224 Dehydroepiandrosterone
D10542 Alectinib HF211 Quercetin
D10688 Abemaciclib HF211 Quercetin
D10893 Acalabrutinib HF211 Quercetin
D10994 Upadacitinib HF211 Quercetin
D11040 Apalutamide HF211 Quercetin
D11460 Siponimod HF211 Quercetin

FiE 2-2 THME L CYP3A4. 19 472 S5 Ric&Ehs DHI @5 b, —EEHR
80% %A % b D, EHH ID: DHI K& T h 3 [EHE M0 KEGG o#sl (ID) , E3
fi% c DHILIC& 3 EH G4, HFP 4 : DHI e & £ 4#1.5 HFP @ 1D, HFP 4 : DHI
ID ic&E¥hz HFP 4, E# Y54 : DHI K& ¥ 3 [E% 54, HFP ID : HFPID : {f

X7 HFP UV X MicEHlv ¥ CoHb iz =— 27 HFP @ ID, HFP name : DHI ®

HFP @ 4 .
B3 EE

E1H Ak 220FRA%E
ZOMETHHLZT—A PR 2y A= FF— 2213 1,205 o 3K, 83 fo
HFPs, 21 o BHEE I N TH Y, /L 2-2 &KX /- HFPs & & L 7= HFPs
X 38 FETH o7, Fik 2-1 LIRS, ZOHhT—BEED 80%L Loy 77 7 A
FELEZ 2D, J7ik2-2 ko CTEKI N DHIs b HHAFEH S 2 /gt
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rEZLND.

B2 HEE2-1 L HE2-2 00K
#7113 44,965 fflo DHIs %%k L, /7 2-1 1% 7,401 > DHIs %% L, /7
i 2-213 2,819 il DHIs %I L 72, Jiik 113, H— 0G0 KN CJF R IC 5% I %
‘3 % HFPs L B2l L <, M)A\ DHI 258 L 7. LA L, HiE 1729 Cld
DHIs #[X{l3 25 Z B TEF, o2 0MIEAAIRETH 72720, BIMDITiE
BT o 7= ik 2-1 & 2-2 3% K OB O & HFPs 23X L 7223, 75k 2-2
DAHHBFE 2-1 X0 b DHIs B3V o72. ik 2-1 1%, kAL > v Lx & DR
FLRIGT 22 LBHAbN TS HFPs ©, EHENICBAET 2REDHEL DA
TEFDBEMICH 2 HFPs 2 FIC®EIK L 72. 2hic &k b, Jik 2-1 C#IK S hu7z DHIs
T EHEO B4 b, 2107k DHI O8N L 72, I DLET o #EHE
-HFP OMAEHICE T 22 KL Cw 3 afgEELSE . —F, HiE 2-2 1%
ERGOREY L L THIEEN T 5 HFPs, [E3EGOMER CHRHE 2N RYE
J & 3 HFPs, HFP WOy 23625 & L CifgE T\ 3 HFPs %%k
L7z, B LR %Z 3 2[Rt E v HFPs 25#IK S 112 28, 2 b D%
FLOBBRBIARHTH B, Lo, Hik 2-2 TEK Sz DHIs 1%, iM%
DHLTZ o e lER & DB V7, &7 DHI 0238\ L. —77, EEM
CRBEDIFRZR L T 2729, % R LEEMNT O N ARELERE L, B
FOEHEN L b, ZOEWIIHE 2-1 LTk 2-20&k & 7- DHIs o &
BIHEL 52 50 ELH Y, Z0 HFPs ICHEZ 5 X 7200d LiL7a v,
EES~DHER Y Iaho7-DiL, % OEEM2 CYP3A4 & DM AEH2H S
NTHY, HiE2- 15X V2-200 /5T CYP3A4 o TnhbiEreELLNS.
HIC ik 2-1 L EE L7 DHIs 3 238 fFTdH b, &5F 9982 o DHIs %584k X
ni-. B L7 DHIs O b F 2 2 LR L EEN, BREBRERMOESD
JbADadf vEUECERST LI LI, BEEoBBRoOBEMUMECERL,
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FiE2-1 L3RR SE DHIs 27 9 R XV Vv /T3 NTEREEZLNDS. 2O
X HE2-1 522 2L SE L TDHIs ONY T —v a3 v RSP T
Tl TELLEZOLND.

Hik 1k v#EE I N DHIs icxf LT, B L THE 2-1 3 X OHE 2-2 %17
STWVBR, i 2-1 DA %RIToEEED—HE IR 4% TH 7. 2 L THIE 2-2
DHBETSTEGED—HEIZ13%TH o7z, WINDHELICEML TT O HHH
A DS —FEITE. Lo T, HiE 1LITEMLTHIE 2-1 BXUHE2-2 %
TOoVERHLLEEZLNDG.

7k 1 iz — 7N o¥Y DHIs (3 1183 fF, 71k 2-1 0% 72 9 2D
DHIs (3 435 ff, 7ik2-2 0% 727 7 ANDFH DHIs 12 40 b ThH o 72. 7 7 AN
® DHIs 2372 i3 uiE, DHIs O EXE ST/ 5. flili L 72 DHIs Z & 2 1%
FHiE2208ROELTVWEEEZLNS.

X Ik 1 Tk X 7z 44,965 £ o DHIs @ 9 5, 21,005 #4:(47%) ® DHIs 28
PubMed Hits 20 DA | 30 Kii TH o 7z. Jjik 2-1 Ti#fk & 17z 7,401 f: o DHIs @
5B D 3,822 :(52%), Fik 2-2 CTEK I NI 2,819 > DHIs @ 5 5 @ 985 #F
(35%) ® DHIs 28 PubMed Hits 20 M I 30 KiiCh o 72. HiE 2-1 3 L UK E 2-2
%771 11BN L TfT > T % PubMed Hits 20 B4 | 30 Kiifio DHIs # #5435 &
BTE., TOXIICESHOFEHETIERERKCHE T v 7 23K\ DHIs Z:#EKT
LT LNAETHIEEZLND.

INLDORELS, 95k 11k DHIs %KL, Z® DHIs icxt LTk
2-1 BXOFE2-2 0 22— 479 JiEDESEN L HFPs OB 2 it 5 2
7—z7u—tLCRETHEEEZOLND (Fig. 7-3). TOHEALET 7u—F OFf|
ML, B 1 oRBRZ T CRFETE b oz B 2 R OB E M HAE(EH
RAENICEECTELILTHE. £, BRI TR -2 BT E L
T, XV EEMEDE v DHI ZRIE L, ShRNICHTT 2R TES. 20T —7

Zu—3fNEOMEICENTHIGHIARETH Y, tho T —% 1y bick L TR
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DoMieEMT 52 LT, FieoBARMECHLEMZRER ST 2 alREIE2D 5.
flho Yy —cld, EEMLCRMICET 2 HHRD o KM & &M AEM Z i
TL2O0R RN TH 225, A OWIFE T, BEFERZ O 7L LTEREMLEBEMHD
ARz T2 L icERmEzYTcTws. ZofR, LxofiRzfhoy —n
DR LIRS 2 2 L IZHETH 5.

WIH T ATFVREVE—FLOHRE

TV FRAX Yy X —=FE L THHAINECEICIE, —E L vofi#EsEe e
fEED ko b 2. KR CHEHL 2 &R, fho &R & i L <N &
EHEICERLTHWE e bEIRS N, M e EfEEoRERE I, 77— 2 0ff
FEMWOL AL (AN ZERRE T a2 23 RK—1+350895%) , AL
DHI #MB L 725 EDHHROAE R L OERICHEITWE, LirL, 2D XD
BRERTHSTH, HEEL VI A TEHRARS 2 IR LTVD. &
Wi, AfRICE T2 T A PRy X - FOBREIRIARNTH 2720, C
No DR IFFHAHME L EZ 5.

DHI & =V FRX VX —FO—BEIIKL, 71 TIE30%, 77 2-1 Tk
17%, 751522 TiZ 30%ThHo7-. COHMBLLTEZONSDIZ, HEEN T
W DHI BEFEFNSAMREES, T— AV PR XV X —FIC X B HlRARETH 2.
JE D HFP ICB3 2 HAMERERDO A& L, fthd HFP ICBAL CRHlis 2 2 &
BCTERVWED, —HEIEKSAZMHEAICHL, TV FRAXVE—-FILEE
N2 HFP ICBE#E T 2 DHI DA IO WCT—FHEERE N Lz b, Hikl, Hik
2-1, Jjik2-2 T—EERIF 0N U ETH o 7.

AEICBEBNWT, =V FRZXZYX—FD DHIs ¢ 7 —27 70 —THEL 7=
DHIs ICBH T 2 EEABELD S, FAlZ, T— LV FRXZ VX —FDDHIs & 7 —
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7 70 —@ DHIs ®—#f® DHIs 2AEE L T3 2 & 28 L 7. fl 21, EH
e DHAEERADBIELHONT WS L —F 70—y, f&%Kk, a—e—Lt oM
HEREREMM L2, 2o X5 REMlEZBEL T, i OFEBEROEEG-
HFP HEAEFERAERZ AR r oGt wTECRtcE 2 2R L. L
L, T=ALFRZ vy F—-FIEHEINTWE2, V-2 70 —THHETELR
7> 72 DHIs b f#7E$ 5. T @ DHIs O iC13 75 1 o LM P T Pubmed hits]
TH% HFPs LEERE» LM E 2 DHIs 28N T W5, CYP 77 3 U — D
Zelx 1985 T ADBEATH 57208, Z DERDO DO HFIC 1T pdf THREFEEINT
W7, 77 A MA pubmed ICFEEHE X T W W ICHEK 2 H o 72 (Nebert and
Gonzalez, 1987). T4 5 25 PubMed IZ B 1 2 AL B 0 #E L 72 ) | PubMed hits
BIEL rozE2bN3. 20Dk ICHEREDKE, pubmed hits 20 L E D
f#3% & HFPs ik 2 2 tic kb, il cZ &2 o7 DHIs bFET 5. L2
L 7243 &, PubMed hits TiERIEZ 2 F i3 i, FEFICE D/ A X834 En 5.
MRkoEcld, chboad—Ar P2 vy A —Ficd#HEInTnwids, 7—7
70 —THGCTERDP>7ZDHs 2l T 2720DH L WHEPT 70 —F 2R
AL, 7= %%ty OB ZM ES 2 LPEETHILEEZD.

7z, SE O CRICHREZNEECTH 572 DHIIC D W T H T 5. Fik 1
TR C& 7> 72 HFP OoHicid, AHELRIEED £ TMEKRMEICH 2 S D
DL H5. flzlE, e=r—n, X)), =aFvy7IFIELFRETH
5. SROWMET, 2HHD DHI b X W IR TE 2 X510 d L
Nipwv, FiE1 TR INEAHE22 TR I NZDHICO W T, Th
SoPEohIciE, ROME S, ReMsErIn, £ ot cfifin
TWVw2bo0H%. PlziX, ¥7F v, KE, £V 77 vHaETHE. Z20bHD
PEDO%IE, MEDOFRTEI AL, B LAEESRFET 23 MES L LT
ATICER I N T w3720, J7E LIGGERINAATRERS 5.

THILT= NV FFRZ VX —=FICEEHEINL TR w, T—27 78 —TCHEX
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N7-DHIs b E1ET 5. 2 5 ® DHIs IC BT, B¥#E & HFPs OWF5EiEA ©
W3R, EERGL L HFPs DR IZEA T AW EDBFRNELTELZLNS. T
oD DHIs B L TH FHlE T Vv 2ER T NIL, #i7z 7% DHIs @ FH#l23w[REIC
BHEEZLND Y, Sk, HREZED T BELRDH 5. — ik LEfEMEC
DWTIMERD 50, MEINLZFIERIT—2FARZHOIODOTH L. Hil
WT— X EERL, ZNEHRL, THET AV EHBEST 2L 0w T Te—FT
H5. ZoWfgETlE, THETVORBEL 27 — X 22T 5. FRIICIE,
INbOT7T—XEiEEL, FALEHEEEICE T IMEEERL AL, X0 R
NEHEETVEFERT L 2HEBEL TV S,

Method |

Data Preparation Network construction Grouping the network with Natural Language Processing
7 each enzyme m————
/N T ‘% peses Ong
| =
o I S N2 P A O BT Y ) Jp—
7 > oo mO
\ s vron » — -
oot R A
o (“Tole

Method Il -1 : Screening for drugs and HFPs directly related to enzymes
Cosine Similarity Difference Vector space Clustering Confirming the enzyme
difference vect tot space
0 5 .
HFP . ®e Select DHIs that confirm
| > ...o ® e P Enzymes from Primary
° . Screening and Enzymes
\Hm 2 . e from Additional Steps
i Enzyme 5o o are the same enzyme.
D o)
Method Il -2 : Screening for drugs and HFPs indirectly related to enzymes
Difference Vector Cosine Similarity Difference Vector space Clustering Confirming the enzyme
differance vactor space
» ) e .
» > g-Enz ) ®e Select DHIs that confirm
g Drug-Entyme IS A » > DR S @ p Enzymes from Primary
\ e o® Screening and Enzymes
; v . oe from Additional Steps
Enzyme | P ° are the same enzyme.
i 2 ° .

Fig. 7-3 it I nizhiko7r—207 -7 K

ikl ¥F, KEGG 226 RN A b EEEHEY X P ZES L, NIH @ Dietary
Supplement Fact Sheets & B HHAME - {@ - REMETTORMIERT — 2 =255
HFPs O U 2 b % 2 N2 NHUF 3 2. KEGG # & K35 & 3% o M A 1E R % B
Bl Ric, WBELAEZTRCOMEFE L HFPs 2 X7 THAADE, 2OXRT %
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AR bR 272001, Ao o 2BREL HFPsORT 2 I HICT7 4R ) v 7T 5
72 % pubmed hits 20 DA _F DR & HFPs O * 7 % #K L 72, #IK S 723 L HFPs
DT & KEGG 2> b HUfF L 72 EHSM L BRORT AL TA v P 7 — 7 %
5. EEM—IFR—HFP O =F D% rL, HAEHT 2 £EFE 26N 5 EHE
& HFPs % DHIs & 3 3. /i 2-1: /iK1 CTHUS L ZEER, BER, HFPs © Y X +
% biowordvec ZH W, BEALL 72, UG L ZER G~ 27 PV EEEERT P roa
YA VHEMEABREHL, S L2 HFPs X7 P AL LEEE N P LD ad 4 VEUE
rEM L7z R o ay 4 VHEBUEREVEREM B XU HFPs Z23EK L,
EIEM~27 bl HFPs X2 b A DESXZ PAVERMBL, 2722 v 7 L7k,
7 7ARY v Ik Wbz DHIs &5k | CE#EIKE 7z DHIs & ik L, B
L7- DHIs % &k L 72. :#K I N7z DHIs iCBWT, HikE 1 ThTeho-EHEL
I A VEUEERR L 2R EE L2 DHIs #HUS L 72, ik 22 ik 2-
2LFBRICTELICRG LY R 28 EAL 72, BERGH~27 PV EBERE~T b
D7 PAEEH L, HFPs X7 PV ERERER 7 P ADES 7 P AZEBL,
INLEHLZE SR Prvoadr 4 vEUERREBL . a3 4 VEBERS
WA PV RIRT HFPs B X O EREM 2 #EK L, BREM~27 b & HFPs N7
FLOESRTIAMEEHRL, 7722V vz, 77RAZ) Vv IZICEVEDL
N7- DHIs & J5ik 1 TiER I N 7- DHIs & Hlg L, B L 7= DHIs 28k L 7-. %

IN7ZDHIs ICEWT, ikl Tr7ehokBRemuwadr g vEMER2RL 72

25 E 8 L 7- DHIs # BUfE L 7-.
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HFPs & EEMSOMAMEMIL, HEEORBRICERZZE L LT TAIEELEDH 2 D
OO, HROMEIFHE L v, K CIREFRA oM 2 v, Z oHA/EH O ME
Wil Z2HME LEHLWY — 2 70— %% L. oz o LeEr
vy 7 — 275 &G L, HFPs & R3S QW TER) 2 i A AE ] %GR I3 A L 7.

I L BRI O WTIRIERPRELTEY, T —2 X=X b FEET 22, HFPs ©
BBERINTVUETF—2R=ZFIFLAER . AL TR ODEREL» S 7 —
2 EKERE L CINET 5 2 & ¢ 365 @ HFPs ) 2 + %15 7-.

B3k & HFPs oM ARG HRM L OHAEREED 72 ® 1C, BioGPT % Hlwv TEH 5
L HFPs oM AEAEHRME 2 a7z, Lo LAads, BN O BioGPT & X UBREE
TR INS OHERMHICIIAE Y TH > 72, v, B3 & HFPs, f#3% & HFPs ©
MAERERmTIC ST, HERBFOAMMEZMILL 2. Z OFER, EHKime HFP
DA ARG WA H I X EIE S — R T 5 L CEE—HFP <7 o BE R % i i
T2HERXOVMBNAERAMB T2 TEZERBINAEZ. 5T,
PubMed Hits DRIl D SFMGET 21T o 24558, Bifiz 20 &35 2 &<, Bdtko &
WEEFE—HFPs ~ 7 o il # [EIC 72 > 7. 2 HIC X, 44,965 @ DHIs % Bif5 L 7.

IO DOEROFHIE S EOBRET 2 Tom 23, BEREEREIBE T AT RL VK
—FEERL, —BERICX VT 2 HIEBRETH L. 551, XEiciMEInT
W ANEDLESESNE HFP OMAEMERZz ML S 2 Y — L OfERZED T &7
Uy,

S L7 DHIs oM Z it T2 7201y V7= XEERT HY —LTH
% NetworkX, pyvis, cytoscape % fil\»7-. DHIs ®Bf&1E Z & o a[ffLico>wT, £h
ZND Y =V THRIFRE 24T o 72/ %, S H O AEA{LIC it Cytoscape 237 Y — b
TdHot. TD Cytoscape ZHWTHL L7 2 A, DHIs 37 L R bR LT
IN—=T TNtz Co—Hofink ikl L L, mA&RIC 38 FEORER, 157 HE
@ HFP, 1256 f D K 38 & K% O 44,965 £ > DHI 23l & v 7-.
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&5 DHIs oS L BB LUK ET 272010, ZRA 7 ) —=v 7 %17
572, XL ®Ic, DeepWalk % fi\»C DHIs D985 L U EA KA. 2 v b7 —2
DrFRuYy—bt L THHIITE LD, HAFH L LopBHIIREECch 7. 2T
BioWordVec # fHi\»C DHIs O 53 ¥iB X O E 2l A7z, E3 M & HFP o #9527 b
NDADFHETCIEREIRE I N ar» o722, BR e o#EN: cEHEN B X "HFP
A7) —=v 7 L7=0bICEHENE HFP o207 v v 2EH T2 5ECIEEH
WERRBINT. £, ZO7m A THEMT IERLOEEEZRML, 7)) —=V
THRDLHBRMEE 7o 72, BEREEEMICBEET 2 EEMLE HFP 222 ) —= v
7Yk ETE2-1 L L, ik 1 THIF L 7z DHIs i 2 W T Hik 2-1 21T » 7258,
AR I NV— T, 1737 7 7 X,28F® HFPs, 1,081 fE o E3E 5, 7,401 4o DHIs
Kbz, ZOHT 7 FZRCODWTH —BELFFRLLL A, 17T+ 7277 AH 3
V7277 ANRBOWUALETH o7, I HICHERNICEEL Tw 3 EHEMNE HFPs 7 X 7
V—=v 73T 5HETHLHE22 2K 1 CEMATS L, 31 oBRI v—7, 71
V77 7 X, 150 #® HFPs , 958 D A&, 2,819 0 DHIs I b iz, ZDH 7
7 7ACONTH —HEEHHELLLA, 713727 72H 10377 7 A5 80%LL
ECH otz ik 2-1 )ik 2-2 THAF L 72 DHIs 0 HEIZIEHFH P 2L, wiho
FRODMBETH D EE X, ik 2-1 CRERMICEE T 2/ EOBE L O ALEH
DEEHITH 5 HFPs R FRICEIKL /2. 71k 2-2 13, BEELORTEY L L Cifstan<
\» % HFPs, 35 ORERCEHANRYEICHE I N2 HFPs, 3 XU HFP N
DK BEME & LCEEI hTw3 HFPs 28I L 7=, ik 1 2i7b$ic, ik
2-1 B X Uik 2-2 A< DHIs 23#K$ 5 57k Clk, N7 L R 2BROMAEZ AT
ZeRTES, FAKRIELS ko7, T2y bOMBELESCT e —FoEHMEE
TNV PFRR VX —F LD —BRTHL, REftIh77L -7 =27 Z{FKL 7.
ZO7LV—L7—=20%Hw3eT, INE CHHBRECTS > ZHEWMICOWTD
HrlREE s A, fhoffRmbicdE o FE2 o0 5. L ICEES L HFPs
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77 DHIs o THloa[gEES R I N 581F, coV—27u—%oF—%
v MCEAL, FO5CREABEREOMEEZEES. £, T A PRV X—F
IR I N T DHIs B3 2 THIE T v OFAFE D WL DT MM & L TRES L
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CHEGT LR h .

AMEZBLC, FHEE TV =y PIIRORBEFR D 5O F I AR ICHkEkL 7.
FIAMEEZED 20T, V-V PREITFEEIREL T2 00, KT — 2234
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i, 7—=2 74—~y bPORM—%, 24T 4 77— 20HERHET R EIR D FEEE
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e Python 3.9.16 (https://www.python.org/)

e BioWordVec (Code: https://github.com/ncbi-nlp/BioSentVec, Model:

https://ftp.ncbi.nlm.nih.gov/pub/lu/Suppl/BioSentVec/BioWordVec_PubMed MI

MICIII_d200.bin)

o fastText 0.9.2 (https://fasttext.cc/)

e UMAP (umap-learn) 0.5.3 (https://umap-learn.readthedocs.io/)

e HDBScan 0.8.30 (https://hdbscan.readthedocs.io/)

N7 F—= v AP MHREEEAN I X BioWordVee DIl A E T A ZEAL 2. &
REFEM R o FEMiconw T, MTo v 2794 P2 5B E I v

[BioWordVec Performance Metrics]( https://github.com/ncbi-

nlp/BioSentVec#biowordvec).
A7z O CHER S N2 EE AR A7+ —< v ZEED 1 21, —FFE (%) TH
D, LT X5 ICitE I N5 Concordance Rate (%) = (Drug-HFP interactions (DHIs)
concordance with the gold standard / Total DHIs) x 100.
$72, UTOHERY v — X ZEHL 72 ¢

e Kyoto Encyclopedia of Genes and Genomes (KEGG) URL:

https://www.genome.jp/kegg/drug/br08309.html

References: Kanehisa et al., 2000; Kanehisa et al., 2017; Tanabe et al., 2012

e Dietary Supplement Fact Sheets URL: https://ods.od.nih.gov/factsheets/list-all/

e PubMed URL: https://pubmed.ncbi.nlm.nih.gov/"
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