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Principles of Drug Control in JRA Racing

Anti-Doping

Gambling Sport

Ensure integrity Ensure fairness

Welfare
Promote health

Breeding
Promote industry
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Prohibited Substance (PS) : 351 substances

Anabolic Vasodilator

Peptide hormones - Growth Narcotic
factors Cannabinoids
Beta agonist Sedative - Tranquilizer
Hormone - Metabolic modulators Beta blocker
Stimulant Antidepressant
Inotropic Anesthetic

Central nervous system stimulant Antihypertensive

& JRA

Japan Racing Association

Controlled Substance (CS) : 230 substances

Anti-inflammatory - Analgesic Prokinetics
Anti-allergic Diuretic
Anti-rheumatic Antiarrhythmic

Hemostatic Local anesthetic
Antiresorptive Erythropoiesis
Antitussive Antihyperlipidemic
Bronchodilator Muscle relaxant
Antiglaucoma - Mydriatic ‘% 7‘

‘%/ o

QJrRA
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X 4.

Japan Racing Association

Controlled Substance (CS)

R
CS: restricted from the standpoint of ) 6 @
horse welfare and injury prevention 9 ‘\'

CS positive = Sanction to the trainer (under JRA rule)

%

o

- The statute for operation of horseracing by JRA
- Enforcement regulations for JRA
- Matters to be Instructed by Veterinary Officer

Addition to the list of CS from 2023 onwards
+ Substances with similar effect to the current CS
- Substances listed in the overseas positive report

& JIrA

Japan Racing Association
Medication Control for CS
Horses may not be declared to start or may not start

under the influence of CS on the day of the race to be run

within Stand Down Period (SDP) on the day of the race

SDP to be officially available to trainers and veterinarians

- Detection time study

P

- Post-race sample analysis
- Matters to be instructed by Veterinary Officer

& JRA
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W(a 1ml, qid) PO (0.1mg/kg for 5-14 doses)

Firocoxib

Topical (500mg for 3 days) 3 IV (8.8mglkg) 10

Phenylbutazone
IV (0.5mg/kg for 5 days) 14 PO(4.7mglkg, bid for 5 days) 10

IV (0.7mg/kg) 15 unixin 1V (1.1mg/kg) 7.

IV (2.2mg/kg for 5 days) 5 Prednisolone PO (1mg/kg) 3

IM (2.2 mg/kg) 10 Procaine IM (12mg/kg) 15

iu i
GO ) =

IV (0.06mglkg) 5

1V (0.06mg/kg)

M (20mg)

IM (0.05mg/kg) 8

IV (0.6mglkg)
PO (0.6mg/kg for 14 days)

& ra

1A 10

- R

5
6
Inhalation (4mg for 5 days) 5
4
4
5

Japan Racing Association

Ex.1 Dexamethasone sodium phosphate

Administration study : 7 horses (0.05 mg/kg/IM)

2000 9@
International Screening Limit
(ISL): 0.2 ng/mL

ul)
2
8
8

Concentration were below
ISL at 96 hr in all samples

Dexamethasonc in urine ¢

~—3 Detection Time (DT) — 96hr

Time after intramuscular administration (hours)

Administration study data submitted to ARF DCC in 2018

QJIrRA

[ 6.

Japan Racing Association

“ 20 (Dosndt E“ Somloes ‘SDP
riflavone

Dantrorene PO (500mg for 3 days)

Tiludronic acid 30
Inhalation (20ml) Dextromethorphan PO (3g, bid, 5 days) 2
PO (100mg for 5 days) Tranexamic acid7 IV (10g) 10
1V (20ml) Butylscopolamine IV (0.3mg/kg) 4

Topical

SC (40mg/2mL or 160mg/8mL) 5

PO (0.38mg/kg, bid, 5 days)

M (20ml) 8

Trainers must receive a report pertaining to
the name of the administered drug from
veterinarians and must also keep the records

e
EQ 3 No treatment is allowed from the day before
~ @ arace Q@ JIRrA
7.
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Detection Time and Safety Margin

Japan Racing Association

Ex.2 Oxymetazoline (Anti-allergic)

Concentration Dose adopted in the JRA Racehorse Hospital
¥ 20mL/head/Inhalation
Based on negative result of the post-race sample analysis
for horses with history of Oxymetazoline inhalation (3%¢)
Irrelevant at 2 days prior to race,
concentration 1
Sy iy
m
Oxymetazoline 20mL/head/Inhalation L l
0 96 192 Time SDP = 2 days I
DT Safety margin HE— t.lﬂ 7
JrA IrA
9. 11.

Japan Racing Association

Safety Margin

To decide a ‘Withdrawal Time’ an adequate safety margin
must be added to the stated Detection Time (IFHA web)

- Environmental factors
- ﬁwﬂ,\ ‘

+ Drug formulation, dose or dosage regimen /31 /':'“ o
- Ingestion of the excreted drug from the bedding

« Individual variation

Limitations of DT

+ Contamination

Dexamethasone sodium phosphate 0.05mg/kg/IM
SDP in JRA = 192 hr (8 days)

& JRA

Japan Racing Association

Ex.3 Tiludronic acid (Bisphosphonate)

Art. 15 (Prohibited Practices) of the Matters to be Instructed by Vet Officer
1 (1) Running a horse aged 4 years or older in a race to be conducted
within 1 month from the date of administration of a bisphosphonate or
other bone resorption inhibitors

2 (8) Administering bisphosphonates or other bone resorption inhibitors to
horses under 4 years of age

¥

Tiludronic acid
SDP = 30 days for horses = 4 years old

10.

Lo THG I N8R - BED SAERNIZEY 2SI A
INALWEEUDEH LI EICEETAHILERDH Y T3,
BB LR LA, JRAICBWTIX, BHEIH
4HEEEHEIN/ZZATA FOHREIIBIT ST FH £
Fr ) VSN T AOFRGIIB W T, SDP &

LT, BHMZ#HATAZ LIZRD T7,

BT, WIMRREICRL 2OHDEZ e b [E
REFRATIC X 2 M IRIIC D (R 1I2oWTEH L
FF (K1), BlE LT, MTLVF—FETHL T X
DAYV v ERFTFTE T, FIEWIEEICIHER O KE
WX WM AERICHWS N FE T8, HEROBRKE
HWfiEIicBnT, L—A 2 HEICHEEEZET S

12.

BT, WINoBE»S bEYOMIIEH Y THAT
L72e CORMBEREI, AT FIRLEHE - B
TOFF I ALV UIZDO0WT, SDP % 2 HIZPREL
T L7

WIMEEICBITS32HOEZFIZOWT, #HHL
T3 (K12), BlE LT, BRIpHIEE s L CREM
BIETHARMEOHLEA T+ AT+ 42—, F
VRaYEEEZITE T, JRADOHETIE, 4 LD
BlzownwT, YA 745 A7 4 %— N ZDOMo BRI
HH &2 %55, 1 2AUAOL —2A~0HENFEEE S
N, SHI4BARBOEIZOVTIE, &G BHEIZEL
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FoYERD SDP 122 W TliE, HEDEZ IO X,
30 HMEREELE L7,

2 FETIR, FEMEIEICB AR - HEIEYO
BHIRHICOVWTHALE Lz 2203 LA
Bz, BYEROEE L FROBEHIZOWTHELC
DL ET,

JRA T, MEfEWN T SN 5 EEHFEIZOWTHE
wY AR E LT, BREREBEAVHKEINTBY, #r
L AR S5 3 O SEW A R Hr B A B L TRl
ok, KEMMTbIET (X13), ZTESAIE, JRA
BEFEE, BOERZED, BERREMEROEROEK
e ENOHRER SN, EYEGIN BN, Ko
AEVZECRE L 7288 2 38 OB IR SN D L )UK L
TWEJ,

KIZEIR O E RG] T AT, IRA NEOZRBE S %
e L, FREEREE - WO E D BT fE oM
TEMFEL £, BOEERIIKRRER->TBY, &
SRS IR SN A KFISEZ S TuwE T,
T/, oo ilAE, SO 3 EFERE O
RaePlbb LZEASPEELE T,

A4 K (H14) 12i1&, BHARRICHEET 2 REWE
& LT, IFHA DY EFEM 2R R 2 5 L T\ 5
11 OWEZRLTHY, JRA T - HHIZEW I IZi8E
ENTVDLYEEZ THTRLTWE T, N Tt
THIYRY T AL MZOWTIE, 06 Y%
FIZHREEITE T, FLT, BHEILHE, oyt
B\ 2kICI—F (QRI—F) St ah, EHR
R BIRE DS, VO T HIRAKE R 2 MR T & 2155
EEnThuEd,

ZZFTIE, BHCHOEHICOWT, SHHL
L7zo fET, IS B 2 WA H O BAABRI
WZOWTHHL £,

T3, L—ARBRIIERWMSNEHEIZONTIE, Th
FTEEDLLI LR, 1EPL3IEOHEEEAIL
L, HEZEPRETL2HELHRIC, IR - M % BREL
LEv, MRS BI 2 BEMRE 25 L — X1k
7055 % BHZIZ, WIRTELRWEEIZOWTE, RO
HPREMELE 22 ) £97, RIS NoRiE, BlE
eV, ARIR, BIRIKEIFIEN S 2 D OMRIZ 58 &
NET FEBITEAES 1345,

WIRICH WD HELROBEM % 254 FETIZRLET
(H15)e COFEHEBREFIEICLy ML, BILL

Japan Racing Association

JRA Drug Control Committee

To conduct deliberations on medical and pharmaceutical
products used for racehorses within JRA

+ Matters relating to drug testing

- Matters relating to newly introduced drugs

Composition -

- Deputy general manager of Equine department (Chair)
+ Section Managers from Equine Department
- Head / Managers from Racehorse Hospitals
- Manager from Equine Research Institute

QJrA

13.

Japan Racing Association

Testing of Feed and Supplement

IFHA guidelines for control of contaminants and
environmental substances (International Residue Limits)

- DMT
+ Hordenine

- Caffeine
+ Theophylline

- Atropine - Theobromine

- Scopolamine -+ Methylsulfonylmethane

+ Morphine - Dimethyl sulfoxide

- Bufotenine

Belladonna

& JRA

14.
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Japan Racing Association

Postrace Testing (In-Competition Testing)

Sealing

Proof of re-opening

15.

To AMIEZ WAL, ST NDEMHGDS %
W EWI FIHRICBWT, R#Ei N SED OB L HIY
WATbN A A7) —= v Ttk s, A7) —=2 7
T CHAEDVTELNT-WE O L MRS 5 720 OFERR
MRATIZ K o TR SN E T AREO ISR ILEHE
KIEEH ECTICHAL 34, EMOFEIELHER S NI
BaE, FEBRE VSV L L TBREEY Vi H
A TON, FUFHRPSHIIHEIHEE L 7.
BILEYOGIERIZIE, YEREORBRLBEFIER L
AT A FIZEIT 28RS FE S, BROEHFRIZEN
DYand 0 £9. HEEDORGERIZIE, KA
%, WE - BEEsEsREs T,

KA DOFITT 25, L — 20O HUAMNZ b s
ELTERMEINT T, JRA TIE, FITHSEHD S Faik
WCAZEERRE LCEBT 2 AREREICBNT, J
Y LHRE SN ECHHARESED S, Mk
PRI 3. BRI A L, AETEARE 2 E
VER 25| &R ETHREDOH LT FRY v 7 A570 4
FaRdubE L, EBRMICEH S NI L, 2023
ELBED BENREEZERLE T, 7T R v 7 AT
O A PR SN0 E, 65 HROBA TR
RENZVIRY, EEZREIEITEEEA,

Mz T, 2023 -5 5 \EFEIMRE ORME 2 v 728
F P73 2MAEbMBINE S, HET
L 738 & RIAELS, 2017 4R 4 & 2019 4E o 3 4F
] & 2020 4E 70 5 AR4E 2022 4 F TO 3EM = 21 THY
BEEFERL, HEFICBILEKRTF-EY 70D

Japan Racing Association

Testing for Gene Doping

Art. 15 (Prohibited Practices) of the Matters to be Instructed by Vet Officer
2 (2) Administering genes and related substances

® Sample = Plasma (EDTA 7mLx2 tubes)
4@7“ [> Collected in conjunction with OOCT

1. Screening analysis by Multiplex Real-time PCR
> Testing for various genes used for gene doping
[> Myostatin, Growth hormone, Metabolic modulators etc

Ul

(A

&

o

Misuse of genes
such as the one
related to EPO
synthesis

2. Confirmation analysis by Digital PCR
D> Testing for single targeted gene

D> Quantification analysis

QJRrRA

16.

MAAH 23 2 CTEF L7z, JRATIE, EHEZTBLY
ZOREWE 25§ AT AT AL LTHEL
TwEd, flziE, EmfEHzZRET L) A oKL
F U EENT HEMLFERNIEAT LI LT, ARl
EBMSE, AR LSS & v 2 T4 LHE
ZFF—Er 784 L E 7,

B F—Y Y IREORNE AT A4 FIORLET
(K 16) o IMiEHfA% FVvy, PCRAIC X o CThE4 708
EFREHE LA 2 ) —= v TREMTbOIL, 0
%, TEPELN-EE T2 FHFENITEN E LR
MRAENEREINE T,

BROFEE 720 F L7245, 20234E L D) JRAICBWTHT
7AE AT B HHFEOME L EALF Lz B
HIEIZOWT, BREICT 2T CEMERS 2 &
T, SNFTLERAMICEEZ F—Y oy 7ay -
L2V EEZ T T, FRIC, BEIREYRT R v
JATUA PO L) RHHT— I Vb —ET &4k
TEER IR L, IR & 7 2 7 e SR AR
Mlzadifgl LTEHLTZ) 4, 20—7, FICH
EFEBIIH L THOEH SN HEIEDIZO VT,
SR L7z Y, BHERRI 2 L 72 i ] RR
MIC X AEFAZEASTHI LT, MELTHOERKZ
P, HERICIZEYOREITEZS v, X741
F—varvaryha—VhRRzENSE L) HIEDEA
Ao TEN)2nweEZTWET,

THEEH )AL ) TS E L,
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RFEE

s SIE LRI RFRICH T DR D
FEWREFH S KU EREEHT

AR A

DA EE N R I EALERTZE AT S oAk o
b, [BOEBBYLENIZENT 1281 5 Kb O Wit
il B & OCEIBRR 23] I2owTHRESETWAL
¥,

REROMEIILT 0@ T,

T, BOERBELEMRETOEL L EREWSE
THEI§. TOk, FEWREERFIOME ERE
i (FED OFEWHARETES L O, =
BB RREE (IFHA) FEMRARRBEIRESL L O
VA RO VTR L E 95

1. REBBLLEMAAOER EER

woE BB LR (K1) (THHSOBFELO
121965 4F 8 HIZRRAL ENFE L7ze FrA IEHATHE
—DO Y OEYRERMTH Y, TOIREENTIAAR
DB ORI, BEMEEZHERT 52 LT, 2004 4F
7 R EERA 7 BRI O BIE T d A ISO/NIEC17025 D F2
EERZTE L7z, ADMETIEIEICYYORB LV

1) History and Background

Laboratory of Racing Chemistry (LRC), Japan
- Established in 1965

- The only equine drug testing laboratory in Japan and its main
role is to uphold the integrity of horseracing in Japan to
ensure a level playing field for all stakeholders

- Accredited to the international standard ISO/IEC 17025:2017
(General requirements for
the competence of testing :
and calibration laboratories)

- Analysis of equine
biological samples:
Urine, Blood and Hair

1. BREBRFMEN (BERRENHE  #HEM)

EHA (hbo L&)

1981 445 bl WA= & 41 2005 45 5 K5 L Lt
TR A3 2007 4R[S AR 7R b aaIs e
WHUE T o Dtk B3I SLRRMIC AL,
IR SR 35 & ONIERRIR SRR o> e v - R bt B2
SE & AHN . 2014 48 &0 R R ABEE S B LS 78
A CTHER O ¥ — ¥ FRARIc e, ik« el

’

MR 2 A E S LTBY £9,

IFHA & 2014 4 |2 [ B 5 5k o ZEY frdk % IFHA
DIRIE L 72 Bk EOIRA RS % i 2 72 MR B (IFHA
Reference Laboratory) D& THii$ A8 % 5K L
L7ze 29 L72EMHGIOEREENM %2 2288 & LT,
H A i s B 23 13 T PR K HE o0 S I 3 1) 1) B D i 2 3 o
e E Lo SNZFEHTLLOHITIE,
#9 1,200 FHIH O FE Yy ORI S HEIZ 7 5 WA 2 A
TLARETHELEPH)E L. 29 LEHREX
VF, weE N EALAEEZE AT (X IFHA Reference Laboratory
DIFEREZHEL T2 120 E L 72, F
RSP L7230 2020 ) Y ¥y 7 - 851 Y E
7 DEMB ORAL % FEH T & S X ) FEI Approved
Laboratory Dfg EHFIZOWT b HbETHIFET Z &
L) E L7

2. IEDRERH OBE

e B PAL S~ 4EHT Cld IFHA Reference Laboratory
B & UV FEI Approved Laboratory % 53 % 729 |Z W%
REfEE LT, D AMERH, 2) BERE, 3) i b —
Y'Y 7o ROME, 4) s, 5 HizoEA, 6)
VAT ADEA, T) BEYEOER, 8) Wrdiko
3, 9) BHEmRIIZEI RO ONE Lz, SRIEZHh
SO TH AMERH, HEFOEA, Fridisk ok
Mo THBaEL Lcw e BnE 4, B iifsto—
WZOWTIIRIEIERIAHPHLRESETHE I,
1) AtHERH

16 DAL, 8 ADEANA Y » 7, 1 XD D
BEALFEEZRHALE L, & CofbFEMELL L
ClIFEL52F-oTH Y, 209 BLEAIZEITON
BREERD D 1) £ 1 X0 OBELSA# 1, IFHA
Reference Laboratory 33 & U FEI Approved Laboratory T
D 20 L LBy S ), GROT v T 7L —F
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WZIERPERVERZEOD L AMEHALFE L7,
2) WEROEA
HLOWERELTZIOATL FOBE (M2) 12d5
Wk a~ b7 7 750 EES R (LC-HRMS),
Wik u~ s 77 7 HES5E (LC-MS/MS), A7
0~ N7T 7EESIE (GC-MS/MS), #FEMEE T T
A E &= HE ICP-MS) B & U H B [EFH #3615 55
RIEAFBLE L. IO OEEOH TH LC-HRMS
EFEEFIC 1,000 DL oS 2 it X 282/ LT
BY, SHO7 Yy 77— FIZRRPER LR E
HoTBHET,
3) iAo %
BHEICOMALE LD, AT FEICTIYDRE:
ME AR E LTBY 9. #r L Wik Tl
CZIIRL TV A L) WOV THRAENTHE L
o TBYET (M3). BAEOMAED TIEAEHHY 130
DOEIEEYERELTBY LA, HILWKREET
FEIEETHAL/ZZLC-HRMS 25452 2T, H
EOMEETHLE=ZF—L TV 747 1
Y27 &% A0 TR 1,000 DB TAL & Ay
BECTYe RUVTF /) v REDTFRY) y 7 A7 A4 FIZ
OWVTY, J)EERELEGREZHWLZ LT, 5612
DT FEY v 7 A70, FERETEL L%
DE L7, T7, BIEOMAE CIIMmATE 2wkl
fERzEFTAa XV hok) 2ESR KERALVEY
REDY VST ERLEARAKR R — MK (BHL &
VIEGHIE) L PITHAEDSTTREE 2 ) F L7,

3. FEI EYHREHEEEINE

FEI 39 M At B T8 2 13 2018 4E 6 H ICHIFE 2 1T\,
FOBREHEAZRT 20184411 AIcHbEEE %
%, 2019 4F 8 HIZIZH L 2020 7 A b £ N ¥ bR
homEErERL T Lze ZOM%, 20214FE2HI12Y
E— MNEEX 5, [FH O FEIEH S T FEI O8%E 7
RICIRE SN, I X Y FEF 5 H O FEL BEEHSTH
20204 ) ¥y 7 -85 Y Ey 7 OAHY T R
IR ESINFE L7z A5 4 F (X4) &, FEI ® WEB
A MCBEEN TS FEI 7 RO—ETT s, R
THEEPREL T TBY, A TICHEBM b
ZEFTABI S I FE L7z

4. FEl DIRERIE

FEI BB MR O MAFIEIRI & L T FEI % M,
L2020 AV - X T HEEIRAE, 2020 4 - 28T
FEomto SHEEICOE LB L 3,

1) FEI @ AT

AIC FEI O@BERMEICOVWTHBELEST (K5),
AL ETITh T2 BAfTERIc > Wi, KL
FffIC F—Er Mgk xFELTCwET, TNFEFTO
BEEENET AU, uv T, HR, ¥ 3, N—L—
VT, MEXRBRMG L2021 44 A5 2022459 HE
T COMMBEIIAFICIR 135 Wik, I 370 Mk <9
BRI RS O A 3R 10 HiM, B
WMEDOHEF1ITHME LR >THBY) T3, FELAEFRAE
2DV, BUE T b KB R IS Mk 2555 78 1 B AL 20

2) Establishment of a New Doping Control Testing System

(Procurement of analytical equipment and instruments)

Major instruments and equipment: LC-HRMS, LC-MS/MS,
GC-MS/MS, ICP-MS and automatic solid-phase extraction
systems

2) Establishment of a New Doping Control Testing System

(Development and validation of new test methods)
Matrices: -
Urine, Blood and Hair

Target substances:
* Low molecular weight compounds
* Highly polar compounds
* Anabolic steroids

* Metals and elements

* Peptides

* Proteins

* Bisphosphonates

[ 2.

[ 3.
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3) Road to FEI Approved Laboratory

List of FEI Approved Laboratories

)
g Eleanseort
FE1 Appeowed Laborntorias

JAPAN

THE LABORATORY OF RACING
CHEMISTRY

Dr Toru Anzai (President)

Gary N W Leung
(Representative)

1731-2, Tsuruta-machi,
Utsunomiya, Tochigi, 320-0851
Tel: +81 28 647 4455

Fax: +81 28 647 4458
gary.nw.leung@lre.or.jp

From the FEI official website

i~

4) FEIl and Tokyo 2020 OG/PG samples
Tokyo 2020 Olympic/Paralympic PAT samples

* NFs submitted PAT samples:
Germany, New Zealand, Sweden, ToKYO2020 TOKYO2020
China, UK, Netherlands, Ireland, Canada, ¥ @
USA, Switzerland, Saudi Arabia, Hong Kong

* Number of samples for :
44 urine and 141 blood samples

* Number of samples for PG:
9 urine and 41 blood samples

[ 4.

[ 6.

4) FEIl and Tokyo 2020 OG/PG samples

FEI samples from FEl-requlated events
Origin of samples: .
USA, Russia, Japan, Mexico, Colombia, Bahrain ’ \EI
Number of reported samples (Apr 2021 to Sep 2022).

135 urine samples, 370 blood samples
Agreed turnaround time:

10 calendar days (negative) and 17 calendar days (positive)

4) FEl and Tokyo 2020 OG/PG samples

Tokyo 2020 Olympic/Paralympic samples

Lol o=

* Number of samples for OG: i - !
46 urine and 60 blood samples &

* Number of samples for PG:
28 urine and 38 blood samples %
* Turnaround time for results r o ing:
Normally within 24-48 hours
after sample receipt

TOKY02020 TOKY02020
(@)

* Long-term sample storage:
Frozen storage of urine samples after completion of
analysis for 10 years until 2031 at the request of FEI

Lc

[ 5.

T EM SN TRTVE T,
2) WHL2020 4V - 37 BIEHIHRA

LHINTVIWE IOV THAEZ B EWIZIRET S
CEPHUHRET L 72, KEEIZI — 1T v S E G, dbT 2

BHIE, AFA4F (6) ITRLTHBYET,

FERRAE LT > N AlEh S L 72T,
) N W OB IS A5 B b B A BT LS AR AT A 52
MLF L7 HEOEBIX, FEIOZIEWE ) A M

V71, TYUT % ERA RERHIENSH Y T L, MW

7.

3) WH2020 F VU - 8T EAERR

MASES (M 7) 134 Y ¥y 7 6088, /X5 1) Y ¥y
ZIX38FHETH ), MEIEETOTIHLLEMLTBY
T30, RIZEMTEDDDADKBEMKIAT L 72,
e HIRR IR 2 BR % 72 R & JIER © L7228, BB
MHCRIG L, 42 24 BRI DL ISR R 2w 7- L
F L7 $TICFEIDOAHMEINTE) 325, Bk
FERIETEBIBEMET L2, MAKTHR, FEIOZEZIZL
D) 2031 4F £ T O 10 4F MR T 2 OBE % 5 fURE
LTwiEd, ZhiEsmmEsmomn LMo, &
IR L CEM A % FEL 2> b K S L7 BRI I3

4= >

BEZTAD LT EH72DTT,
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5) Road to IFHA Reference Laboratory

IFHA Reference Laboratory Certificate

g=

Certificate of Appointment

IFHA Reference Laboratory

4%

Wintried Engeibrchi-Bresges
o

LRC English Website
https://www.Irc.or.jp/english/

O] D ooy ctroong chemeoy x [ - 0 x

C @ 8 m

e

wmwircor uenghsn

a5 G ¢ B @ -

Home  About LRC

Activities  Recent Contact L

About LRC

[ 8.

6) Overseas Referee (B) Samples

Overseas B samples
(Jul 2021 to Sep 2022)

Oman - 3 plasma samples

Australia — 3 blood samples and 1 urine sample

All findings of the B samples were confirmed and
consistent with the requests of the respective authorities

am————————— L

[ 9.

5. IFHA EMHREXEET G

IFHA 3£ W) 1 25 4% BE 45 52 13 2019 4E 9 H 12 HI 55 2 17
W, 11 BICEEFEAEEOEET D ) F L7, 2020 4E
SHICHRERBR A EMBL T LA, ZOBRTEL TV
7oB MRS a0 7 A )V A EYGEIL R D 720 H
SN, 202145 HIC) E— M XABEEEZELE
L7 TR, F4ET7H 8 H, IFHA #ATH#a T
TREIRIMIRESINT Lz, Z0%, Hilao+y
ANV ATEGAEIC X B AEHH ORANZ X, 2022 4 6
HO9H, I0H® 20, HMHEEEZZHETLIELENT
&, 7 H 25 HIZ IFHA $TH s TIEA 2872 7 R
D FEL. 2OAXATAF (X8 1%, IFHA Reference

Laboratory DiBEEHEB L U0V ZEOKRSOE LICE
W, TFHA 2 ED 5 JRA B FRICREENE S
NBEOGETY . BifE, 5T IFHA D82 % o
TWb F—EY 7 IRIHAZEOTOoHRMAE LD £
EE

6. BIRERERE

ot B AR IIMARE DS {, FEROHD F—E »
FIRICIRHEND@EACH ) T3, T2, WIMRAE
DIFANZ DT UL, IFHA %K & % Reference Laboratory
DIREMROZODOEMLE L 2> TBY ¥, ik
BEAL =W FE AT O WA B Mk oA FERE (K9) 1,
202249 HRE TT, F~— v b IMifikfk 3 4, +—
ANZ) T O3, R1HETLZ.

IFHA X° FEI ® 7 R |Z485%E S - HiE, WEB ¥ A
M RREETOHEZE L T AZEOBRE RN T
BY, BIEFETHAL 2B BRAKEEE DI S
WO DO S AEKIEIC B T A WA b sk
TBVET, SRITHRATE Lo/ L1220 T
A—a—=2 (H10) CEEHELTBYETOT, TH
Mafio TWZITADTHIUTTE (7230,

BB CNFTIRA OFRE, HITBHICED L EHRIZ,
B ERE MO L KRG % - THH e E, %
AL BT BUE, BOEREALERTZERT 12 13k
(912 FEL Rk 35 & U4 B R 25y ST & T
B FYo TIUIBEEBELEMZEF AT IZEL D
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BN R—E YT IRTHLEE) T LDOFEHELRT)
F9, SWTRBALZZ LI ER, KrpklE
HALZEWIZET 28T o C& 22 e 0—E & ) 395,
2023 4E 1 A5 & OFr A ARHIBHAYT — L CTld %

, FRFLYEIREFABrHLEEZTBY T

T, FOREIZIL IRA IR,
DIEERHED TV X T TOTH &R ED T
JOREA L BEH WL FEFT,

Mo 4xtih 20 & EAHRR L 738

2
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RFEE

BHARDFERRRICHITDiaEE
R—E>J3Y O-Ib

KERE

T T T VA Y, KMEEBIWZETORGK
ZTd,

SEEHABEMNEROREZBERE L TOMNYT
[HADEMSERIC B ke F—Ey7ary bo—
V] ) 7T =3 THERHLIE TV ET,

H A B i 8 3B (2 0D 1946 R ICHEE L L7z
DS, ORI IE 1922 I3 L HABMHE T,
FIAF 1227 & L7z FEL (AT E ) o BI7Z8 7
D12 L TmBEL, EEMNREEHD LTWES,

HADBMFHKSTOHRBESL F—E¥ry7ary bao—
VIE, FEI OBERBIZE SO TERBIN TN T T,

FE S SBEHE AT R B ] P I RIS R ISR L C
W, GHEERE DS BRI AR O BERIEWE ) A b (Equine
Prohibited Substances List : EPSL) % fEsE L, GH#EIZH
WRIEYOFEE, KEHMZHEEL 2 TER D £
Ao

COBEIEWE ) A MIBIAE 1,258 i H CTHERL S
n, 22007 V=756 TwET (K1), 12
EAERTZEIEYE (Banned Substances) & F\V>, W7k
LA THBREBENOMHEHIRO bk, EFFOR
NDH5bHEVH 7 )IV—7"T, BT 1,033 mHPEFHS
NTWET, b9 1 OHRHEHBEIYE (Controlled
Medication Substances) T, HOIGHEIZBWTHEIIZ
FHISNTVDWETT ., /N7 4 =< Y ANOHER,
BTV T2 TIINTH)AINRSL T IV—TT,
225 mEDPEHFINTHET,

EPSL (&, f34F 1 ELREMREE 2 &0 Rl L eSS
NTEY, THIZARENAA»OEBINTVE T,

K12 Detection Time T3 (M2), HRTIEZ DT —
FIZREINTVIEAD, V2 TH A M5 FEIR
A ¥ 1) A @ British Horseracing Authority Limited, 7 XA

KakE (HEL L302)

Rl 7 7707 LA EBFREE - KRR EY 2
iAo 1961 4£ 4 H 28 H & F 1. 1988 4E Ffk A A2
LB T KAFEEY, ARaStR L8 &
T, Gilltown Stud (7 A VT ¥ F) THHE. 1994 4¢3
Br 570140 At 7V T REHDAF — L BREFT
(1998 /x> a7, 2002 &1L, 2006 K—7N) o 2000 4F %
¥y s (¥ F=—=) HAEATF — LR EkE s % i
ffo 2020 B UK EREE i F] o

1) 71 ® US Equestrian Federation 72 & D7 — ¥ % i 7

HIENTEET, BAEBEINSDOT— 5 H 5
XTI O Withdrawal Time % 72 L, {HHFEOK THIH %
Jozl), BEHZTIZT PN 22 LT0ET, AF
STV % Detection Time |3:EBE)E 7 72 &Y E B S
TR WEBRIIZAT 5 N 72ET — % T$ o Withdrawal
Time (345 H5, EBIRDL, fRERIREE 2 & D22 B BN R fd

'Equine Prohibited Substances List' (EPSL)

1.Banned Substances
no legitimate use in the competition Horse
and/or have a high potential for abuse
2.Controlled Medication Substances
affect performance
and/ or be a welfare risk to the Horse

REl =T, !

FELClean Sport %
Prohibited Substances Patabase’

X1.

Detection Time

« FEIL: FEI List of Detection Times

- British Horseracing Authority Limited
+ US Equestrian Federation ‘
= estimating a “whithdrawal time” prior to competi

- Re-uptake of drugs (e.g. NSAIDs, clenbuterol) |
through droppings of the horse or contaminate
bedding can result in prolonged detection tim

X 2.
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MY, wE, &GaE, HGHIR % &SR
HHVIIHEIEY 2 5 O TR E DB R EET DU
PN E 3, £ D72% Withdrawal Time |& Detection Time
N~V ERALLENHY T,

AR, BRGS0 HISHES AT
52N ETT (M3 ZO®, ik HHE
LTHSHEPRTILETCH -y r7arytao—
VOB E 22 ) 9, BREROGHEA AR HIZ 7% %
CEADHBHO, BERD XD —EDOKIEL R AE
NEHA. $72, BHEIM P T FF 25D AT ERE T
2 &K B W IIRETY .

BRI I ET 2L A 1, TEOFHTHEL
A aMlo CTEMBINTE T, JLAEWE, €4 I UH#,
T3 Wk PAEEREA], R ALY —HOERIZON
T, HEEZ L TOHGDPEIZR > TWwE T,
BIREOMWIL IOL L ETHIUIHFT ST T 7,
DARE B0 ] A 2 E B BB DAL OB HE OFF T 3 H
DERATLED, T2V 727 OBAEDS, BAET
T RESEDOMENTE L L% F L,
WA ) v ¥y 7 OBOBRHERAT V2 —)vid, 32
OMENICK D ENTEE M TbILTwE Lz (K4,
BEHIIAR—A A VAR a2 DET, T2»
LSt T T O, Z oORTo 3 H M ANHET
T2 I, £ 22 6 FFE £ THl o 72 & FEI &
M E L L7,

RN EE S E 0 FELE RIS BT 2 5%
IZ2WTIX, FEI2SA% L T\ 5 Detection Time ') A
MZH B2 mBIZEE SN THEHAZFTINE L7
ZH) Vo 2 ERIZ T — A BRERMICHANSER SN TS
D, F72, FEFERIATDODNBREMI —F 1~ 7 TH

Medication Schedule in normal Competitiol

PreCi ition Period
(o] ition Period
Horse Arrival Horse Ispection

3.

JERERRSETHE L ClESN T E L7,

) ¥y ZHIBH, $RTOFEFESI2oWTIE,
TR IR S NIEEREE CITbhTnwE L7
GEAEEUNTOEFEG S TE S04, 10L ML
DR RRGHE LR L, REMAERIFHFT L2560
A2 ) T3, HRIZBITA2HBHETIIAERER T,
B CIHRRRENE G TN CE F LA, REED
HARBATE M B2 S L)L, BEAERE) R
B3N, FRROEEIERINDL L2 T L7,

RIZCKE=EYZDH 7T 7Ii2onTTT (45),
BT SICEIEEOTENRH D T3 1 DIEE
B L Vo T, 1S 3L E o 7z EALONEAL A
SEINLET, 220 =4y MRETYT, ik
2D 256 ICRHEOBEIRAEFRIEREINE T,
BIZIEHEHA VAR Va3 vy &2 77218, &5 0IEEEE
WIS 0 OB B D 5 72 BRI NIIH 2D
9. WEILT VY LABRETT . TAUTEES I

Medication Schedule in Tokyo 2020

Competition Period
Horse Arrival

Horse Inspection

4.

Sampling
Selection of Horses & Timing

1. Obligatory sampling
2. Targeted sampling
3. Random sampling

- Sampling at any time during the Period of an\ Ev
- Horses may be sampled several times during t
Period of an Event :

5.

17



Sampling Number of last 10 years in Japan

Year Head | Positve Substance
2013 15 0

2014 27 0

2015 12 0

2016 12 0

2017 15 0

2018 21 0

2019 15 0

2020 12 0

2021 15 0

2022 27 1 Pheny | butazone

2013.04~2022.09
6.

TA5HETT. HARTIR 1 DO LTl 35
OF TN T ERERLTVET, K& LVOEL
HIEDRLNDTTH, ¥—=7v b, Fr¥5nE0ns
72O DRMAEDLELLGELH Y T, FUEFR4AE
THUADEZ 58 ) REEEZ L TWwWE 9,

WAy 7Tl AF—A AV ARZ 3>
WTERR, TERR, BB ENTHEOY v
T TNERENE Lz SMEK 254D 9+ 54
S T) v EN, FDH B 2R TN EH 2
SH, 3EATHONZZHBATEHWE Lz, $72, X5 ¥
Yy 7 Tlk, ZMEKITHDH b 25l 7~
yan, 2 b2 EA 118, 3 Th Nz EA 1
BHWE L7z,

ATA4 K (H6) &, HARBAM®EFEEHREIICBIT
LI 10 EM oY > 7Y v VEBE BEE RO T — 5
TYo S4ED I BT TOTFT—F % MA S &, REFIL
38FHICAR N £9, M@, EHAEFHEOSHEH, K,
B A TrFaTyRA, Yy rResREEE
EBoTWAEZT D TISHDOENLNDOTTA, T
VT REDTIEND B 2014 4E, 2018 4E, 2022 4Tl
YT Y THBNE L B F Lz, wEE L T
B EREDY T v TEBIIFEE IO VE V) X
ICELOENEH L VWERWET,

ZZ10FEMTIE, BERIE L BFIOARTT, Ziudnt
SN T T ADFEHICROENTnDL L) T &
Wb LENET, SRIIENT T AOBEHLTLH >~
T T ERITV, EHEEAER LT ZEDPHRETH

Positive Cases in Japan

Year [Substance Labpratory
1999 |Phenylbutazone LRC
2003 _[Phenylbutazone RLHKIC
Phenylbutazone RLHKIC
2005 RLHKIC
2006 |Dicrofenac Sodium RLHKIC
2008 |Mefenamic Acid RLHKIC
Phenylbutazone RLHKIC
[Nandrolone metabolites RLHKIC
2010 |Dicrofenac Sodium RLHKIC
Phenylbutazone
2011 |Oxyphenbutazone RLHKJC
Fulnixin Meglumin RLHKIC
2022 LRC
LRC:Laboratory of Racing Chemistry
RLHKJC:Racing Laboratory of Hong Kong Jockey Club

RLHKIC

X7.

LHEBoSTHWET,

274K (7)) 1X, HRIZBI 2#8EDOEERH
Tdo T TITIT HAREM B M O35, FEIH
HToHELEENTEY, BERBELIsEa LAt
IZEBE TOMREFRPEEIN TN E T, HILO 10 FH
T 1BIOARTT S, 2000 4F 24401, MATHE % LK
T2 EBHEAIOENRL N TT, B Sz Wi, 2
BI2ST7FR) v 7 A7u4 KT, %) 1261FIEAT T
A REOHRERIET Lz, Sl Tk, BEEN
126, Bty 7oy AN 1HFOTLE, KK
DELIFEFYA FOIAT, ELWTryF R—Er
T OB BSOS, SR OBREC
L COEBATEMEDPHERTL 2,

W ORFEBITIE, EEERREOMILE L TOIER
FOA FEEEEBEISIVEIZASL L, RIZTHER
Vv 7 AFaA N, MEERE A M) Fo—pi L
O JHER e EOMENALNTVE T, KL
TIET 7 MS3 Y, DT U— )L E VS RO
EERICHEH SN TWSE DR /37 + —< v AD[H Lk
DlHIfEHEIN, Il shizr—A05H 0
o EIWNEEHTIE, EEIRGBHEGIRD T LA
H 7 5 A 8 B 0 BRI R 70 & SR 4 AT O UG 12 B 3 5 558
RT FNAADZE L CTERIZER VT T,

SR, BELAVICh b LT, REEERT S
mRER e L, BMEIcBOAT v F K=Y 7,
BOT VT 2T7OLRNLVT Yy TEEDVWERWE
ER
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Hippophile No. 93, 19-24

RFEE

MESICHBIFDTIV_FI YV DEYEIE
~EVFAILOY=Zab—rarve
AWCIREEIR DA~

Az

JRA S E R AW ZETOBH T, [HEBICBIY

LIN=FT U OEYER 7T VOYI 2L —
varvEzHulREEO ] v ) ETHE WL
LEd,

Toutain JEADFEEICDH H V) F L7275, Detection time
(DT) 1%, FI26 ~SHOEMZGERIZB VT, T
NRCOENPAZ) == 71) 3y N & 7o 721
ELT, HHHBFAEIrSAEKRENTVE T, DTHH
AR R S ERE OB L BEM OS5 &K
Gl EO NGB REGHEZIMKL T, DT L) Ew
M @ Withdrawal time (WT) 2 ESNTE T (K1),
DT IZEBHERETH D, WT I3 4 0K Icx L THiES
Pez B L) MRS LM & V) MEMTICRD £9,

Toutain JCA I BEHEEFBEY B REAT B L N2 ED
CEVTFAVBYIaLb—YarEHwD e, EEBE
RO DT » 6 FEYEEOEY AN L ZEMEL b LI

BHEEH (A2 72wTid)

2005 £ R Fe TR F e A B EE 2 B 2036 [W4E, H
KRR S AR, IhET, Eilfi - BRI —=>
7 ey v —BHERBER, BOEBAR AW IR E
FFFREE . 2016 AF 1L TR RS BEE G BREE 58
A TERE 5 2 UG 2019 4220 5 2020 42 £ T 7
7 Y AL S v — b — AEREFEIRE . ML, I
WIRCHLISEIE QI BREMAT, BOELOWNE B LT
lIEE Ry

KOBTHOY I 2L —ary&2ETAIET, WT
EMEITCE 52 %R L L7z (Equine Vet J, 42: 248-
254, 2010) ZOfENTE, BEEMICHKD b Tn5
PLAIESE NSAIDs D—D2TH L TNV =F 2V A7) 3
Y (NF3IV) T ZESHEOMEDEB E 2 )
E

TNVZF L YIRS DT AR SINTWET
B, BErFALAYIaL—YarEHAWSDTOK
FHFER R BT OREEH D A o, K2R
2B HBIEMEADR L TWb 7))V =% »® DT, DT %
Brip o Gm, EBICHEH LB R L, &Th
KRG OEBRODT L7 > TH Y, #HkEfkSHO DT
ARLTWAHARIEH Y FHATL. 7V=F T
&, IRCIRAEE TSI TVWESTOT, #HHE%E
HEAE L 2 23 S 2 T\, #5878 TR, v b
WHET 2R HL2FE YT, TDlOT7V=F

Detection time (DT)and Withdrawal time (WT)

DTs are determined from PK studies conducted in healthy
horses at rest on a limited number of horses (generally 6 or 8).

10000 |
1000
100 ‘:‘ :,
10 |

1

Concentration (ng/mL)

0.1

0.01 L ' L ),
0 50 100 150 200 250
Time (h)

DT, experimental observation WT; recommendation

Flunixin meglumine
(Banamine®)

Number
Organization DTs Dosage of horses for
experiment
4

1 mg/kg Single

IFHA 144 h
FEI 144 h 1 mg/kg Single 4
EHSLC 144 h 1 mg/kg Single 4
48 h '
RTMC(US)  (Restricted 1.1 mg/kg Single

Administration Time)

Only single administration

1.

X 2.
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¥ ATHES R G- %0 DT b BRIEMIZ & > CEEZ MR
T3,

AWFE T, I0BHDOBITHTL 7V =F > 1.1 mg/
kg (BW) OH GRS, Hlo 10 BT 5 7V
=% 1.1 mgkg (BW) 24 B & o 5 H [ ek
GHBRETVE Lz 2L TENS & REFEEY E)E
i, ErFhradIal—ar (MCS) #Hw
T, #MET7% DT DT 21TV, Efiiik 5 2 &Lk 4
BBGHEICBLADT 2 FHILE L7,

ATA4F (H3) 12, EBRMEBLIUOHEEZRLE
o HAHL, #ifkS, % 1088, 520805 % Hw,
WINLERIR LR T Ve v ) Bl THlE 2 IR L Tw
T4, A7 FITRTHEETY > 7)) v 7 2itwv, R
BLOMEFO 7 )V =% VIBEOHI%E % LC-MS/MS
FETITwE L7z,

T, MAFOBIM T — 7128175 DT OfEFZRL
¥4 (W4 A2V =271 3 FIIFHA DVED
LEEAZ ) —=>271) 3y bk (ISL) C, IM#ETiE1
ng/ml T30 AT A REDT T 705805, G0
77 7H35 HMEHR G RO RTT, &G, 5H
SO MAEFREAYISL (1 ng/ml) % THl- 72FER X,
HAZ5-Tld 120 FER, Efidk 5Tl 168 e & 22 1),
MEETIEERH G TERET L E W) T EPREINTL
720 TOATA K (K5) &, RAPBEOHERTT,
IFHA @ ISL 1% 100 ng/ml T3 3 XTD HA5 100 ng/
ml % T ->7:00%, HEGB X 0G5 & 1272
B C, B SICB T AHO 2 RIEREIRD L E

HFATL,

254 F (H6) X, Thbs5nF—% % 4EH
MBI E LT ETFT ML L 2B K T,
3-compartment model % EIR L, FRAEREEIL, MR
FEIZERIRRED R TH % Rss ZHNF TEH X T L
720 Rss (EEHIRFEREIC BT AR EMBEDILTT DT,
P ECIREE MR 7272, T b bIREMEED 7V =
FUUBERA—EE o IREE, RTHAZES O
T—8 %Mo TRss A LE L7z (K7)s

Zeal D72 @ H #9132 DT O FH% T3 A%, Toutain
TV E G CHR MR (EPC), M) M 4E i
B (IPC), ERRHIEE (IuC) %2FHE LT L7, F

DTs in Plasma

IFHA International Screening Limits (ISL); Plasma 1ng/ml

Single; 1.1mg/kg Multiple; 1.1mg/kg q24h 5days

10000 10000

1000 1000

All horses were All horses were

E 100 :‘é 100

El below ISL at 120h 5 below ISL at 168h

= 10 = 10 |

k=l o

E 1 Isig 1 IS

§ 0.1 g o1

8 oot : . . . . 8 oot . : . . )
0 50 100 150 200 250 0 50 100 150 200 250

Time (h) Time (h)

Prolonged DT in plasma after multiple administration

X 4.

Material and Methods

Experiment Single Multiple
in this study administration administration
Number of horses 10 (Female) 10 (Female)
Age 4 - 10 years 3-9years
Body wight 428 - 506 kg 442 - 530 kg
Dose for IV 1.1 mg/kg 1.1 mg/kg
Duration Single q 24h 5 days

Sampling time after last administration:
Plasma:0.5, 1, 3, 6, 9, 24, 30, 48, 72, 120, 144, 168, 192, 216, 240(h)

Urine: 3, 6, 9, 24, 30, 48, 72, 96, 120, 144, 168, 192, 216, 240 (h)
(Single) (Multiple)
Assay: Liquid Chromatography / Mass Spectrometry

0.1 ng/mL in plasma
The lower limit of quantification was 3 ng/?n/L in unﬁ\e

DTs in Urine
IFHA International Screening Limits (ISL); Urine 100ng/ml
Single; 1.1mg/kg Multiple; 1.1mg/kg q24h 5days

1000000 1000000

2 100000 2 100000
B 10000 All horses were B 5 All horses were
c
= below ISL at 72h = below ISL at 72h
S 1000 S 1000
©
% 100 ISL g 100 1sl
o
c 10 c 10
8 8

1

50 100 150 200 250
Time (h)

0 50 100 150 200 250 0
Time (h)

DT were same in urine after single and multiple administration

3.

5.
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NLME by Phoenix WinNonlin version 8.3
Structure model; 3-compartment model

\"

L 4
V3 E V1 €_|1_‘ V2

l The residual model was an additive
cl plus a multiplicative model.

Urine concentration = Rss X Plasma concentration

Rss; steady-state urine-to-plasma ratio

EPC

EPC = Dose per 24h  _ 1.1mg/kg
Clearance per 24h 0.047L/kg/hx24h

=995.9 ng/mL

PK/PD analysis of flunixin in horses (Toutain 1994)

Concentration (ug/ml)

4
] ) ) 12 16 20 2%

ECs0:930ng/ml = 995.9 ng/mL:EPC in this study
6. 8.
RSS; steady-state urine-to-plasma ratio IPC IUC
1000000 .
Urine: —e—
100000 Plasma: —e— IPC = EPC/500 = 2.0ng/mL
~ 10000
E 1000
2 00 IUC = IPCXRss = 73.0ng/mL
_§ 10 Rss:36.5
©
= 1 Plasma 1ng/ml
8 0.1 IFHA International Screening Limits (ISL); .
€ o : i i i 3 Urine 100ng/ml
o 0 50 100 150 200 250 Rss:100
Time (h)
Urinary data were used at pseudodistribution equilibrium Similar to IFHA ISL but different Rss
between plasma and urine to estimate Rss

X7.

FEPCIE, AT F (M8 IRTrEATHES,
995.9 ng/ml & 7% ) ¥ L7z0 EPC L, ®hHE25F45 (50%
MER) OLEDRETH B EC, YT LA
FlwEEnTwEd, MERFEETIVIIHT S 7
W=F T OREEFRLIETIE, BRIPGORS
DT NV=F T VigkETH b EC, 13 930 ng/ml & #ii &
., RWFZED EPC & [[% T L 720 EPC DL & EC,
DIEFEDFZETH o 72356, EPC % 50 THl - 72X
50% DEIEDH 2% DRMRIZHELHEEZONTWE
Fo SHIMAREEZEBLTCIOTEHLIZ LICE->TH
R OIHERREE, IPCERDEEZLNTVET,
4nl, EPC % 500 (50 x 10) T#l- 7 (IPC) 1% 2.0

9.

ng/ml & 720, ARWZECTEAE SN IEFEIREICB T 5K
Mgt (Rss) TH 5 365 ##MF T, IUC 1L 73.0 ng/ml
ERMAE SN E L2 (M9 SHEFHRIZH 72 IFHA O
ISL 1%, IM%ET1 ng/ml, FRT100 ng/ml &, T\WET
TP LELZSTHWET, FFIZRss DR o TBH AR
WF7E i3 365 TH - 72D IZxF LT, TFHA O ISL it 1
100 TTDOTRss 12100 &> TWET, ik L F
T, COEPDTOEIZEEL TS EEZLNE
ER

WHEOT—5%b LI Moz ET VEHWT, £V
FHNVE Y I 2L — a3 » T 5,000 5EB OREGE B &
fED ML, DT2FMELE L7 (K10). &5 H3g,
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RFECTHAZERTIT- &G 3:DAMCE, 1H 21
5% 1 HM, 1H1B#5%3HM, 1H2E#E5%
3HM, 1H2M#5 %5 HEZE, o900/ T—
YarvelABELEIL, A2 - 7)) 3y M
IFHA @ ISL %= fiWT, fwff5 25 ISL & FEb £ T
DI % DT & LCRIMAEL 95

ATA4F (K1) &, FHESN7z1%E 0 DT OF5R
T9o E25 5,000 EMDEFMET, 10%IETFH5
B 10%2H 725 DT, 3 7% 5 5,000 iE B O 500 fiE
BIH® DT, 50%ZEAH® DT, 90% & 95%MHITE
4,500 FEFI H & 4,750 FEBIH O DT T9 6 IFHA 17 )V =
XU UK EO DT % 144 B & AEL TV T T,
HRFE 144 R 2B 2 T3, ¥ Ialb—Tar
OFER2S, 1H20%Z3HM, 1H1MEZ5HM, 1
H 2[R % 5 HM#5 L72ma, MEEICBEWT DT 2% 144
Bl 22 AR H L EARENT L, /38—
Y= 8 LT, 5000 FEBIDOHND 25%~ 10% <
5WOSER], 5,000 BEEZ G- L F 3 & 500 FEH] < H VW FE]
ATl4HMAEBZ T AWMREMELGHLEVH) 2%
RLFELZ. —F, 1H1ME (HEREHkS), 1H2ME%
1H, 1H1M% 3 HEHES TIE, 144 KEE % B 2 298
BIDSFEE T DRI N EDTRENT L7,

254 F (K12) &, RODT OFERTT, RTik
BT~ CLDTOERIIBEOFFATLED, ¥
Salb—varilBnThEREEG %0 DT OEREIL
HIEN R, SHOERERIS, WIS IZBWT
b 44 A2 2R EEZONT T,

B 7 — % I IFHA O ISL D& 5\ 275 7 %R
LE9 (X13) (%4 ;1 ng/ml, JK ; 100 ng/ml) o IR &
MEETDTIZEDSH D, MEPKEID LEVWDT L4
TWRZ eI T, TDEIE, Rss DEIHER
LTwaeZzxonEd, SREHLAIPC & IUC T
bHbH2ETMBEHCEE, MEEEIRODTHIZIZIZFE LT
27 A O T3, IFHA @ ISL %1 ng/ml & 100 ng/ml
Lo TWAIOIZIMEEL RO DT IZKE RENHET
WE T, Rss BEFHMEDPREWIIFTRX—F —ThbT
D, TOLI)BEVEHLEEZONTE T, 72,
TGO IMAEIZ BT, T @ Terminal slope (F&H
FH) AIEFICRWAEIZISL 255 5 72012, #Hifi

Monte Carlo Simulation in Plasma

1.1mg/kg | 1.1mg/kg 1.1mg/kg 1.1mg/kg
q24h qlzh q24h qlzh
3day 3day Sday Sday

. Dosage j1img/kg 1.1mg/ke
~regimen  gjngle ql2h

Percentiles™ 1day
10% 49 55 57 72 62 84
50% 57 68 74 118 91 139
75% 64 87 101 148 121 170
90% 74 112 127 177 149 199
95% 84 128 143 192 164 217

IFHA DT;144h, JRA DT; 6 clear days

l Long DTs after Multiple administration in plasma |

£ 11.

Monte Carlo Simulation

Monte Carlo simulation generated plasma and
urine concentrations of a virtual population of
5000 horses based on NLME model by 20 horses.

Dosage 1.1mg/kg 1.1mg/kg | 1.1mg/kg | 1.1mg/kg 1.1mg/kg 1.1mg/kg
regimen Single qi2h q24h ql2h q24h ql2h
1day 3day 3day Sday Sday

DT corresponding to the time of last administration
under the International IFHA ISL in plasma (1 ng/mL)
and urine (100 ng/mL) was estimated.

Monte Carlo Simulation in Urine

1.1mg/kg | 1.1mg/kg 1.1mg/kg 1.1mg/kg
q24h qi2h q24h qizh
3day 3day Sday Sday

_ Dosage 31mg/kg 1.1mg/kg
~~regimen  gjhgle qizh

Percentiles™ 1day
10% 32 40 39 45 41 48
50% 39 49 49 59 51 68
75% 42 55 55 70 59 84
90% 46 61 62 84 68 104
95% 49 65 67 96 75 117

IFHA DT;144h, JRA DT; 6 clear days
| All DTs were under 144h in urine |

10.

[ 12.
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DTs and ISL

1000000 Single Multiple
100000

10000

1000000
100000
10000

Urine: -eo—
Plasma: —e—

IFHA ISL in urine
100 ng/ml

-
(=]
(=]
o
-
p O
o
o

D
D

-
o
o

Concentration (ng/m
5

Cornjcentratic u(ng/m
5

Recycling of flunixin

Recycling of flunixin was reported
though contaminated straw.

Flunixin meglumine Phenylbutazone

1 4

01 0.1
0.01 4 . . . . 0.01 . . L |FHA ISL
0 50 100 150 200 250 0 50 100 150 in plasma
Time (h) Time (h) [ Lne/m!

Difference of Rss : difference of DTs

Elimination Renal clearance | Hepatic metabolism
Urinary elimination 75% 1%
rate
Rss(Urine/plasma) 36 in this study 1

Higher risk of recycling in flunixin

13.

Monte Carlo Simulation

1000 1000
100 3 100
10 & 10
1 1
0.1 0.1
100 0 50 100

DT; One data MCS; Using all data

Monte Carlo simulation (MCS) can estimate statistical DTs
based PK variability of all horses in the experiment.

4 14.

FHAZE ) DT IFFICIEE T HHERE LD T L7,
COWROEmE LT, itk 535 LIEIcB W
TDTHEETAIEVHLLELD F L MEEE
JRCH 7 % DI, IFHA @ ISL & RFEERD Rss DD
BlLTwarrtlEbhIEd, TNOHLOERIZED, WT
*¥EZDH)ZTEE LR LN DT Z2/R$ 2 L8
TXF L7
IMbEYTFANAY I L= a vy R Mo R
MOFMBPIZOWTHERTEND) T (K14, HITO
FHEDR LT 5 DT 1345 5 o —F RV FEk O
DT (FR#R) THYH, HZZRDEFITAHLETLI DO
F—FICHXFRA, ErFALOYI AL -

15.

T, FBEOHIAFE L TH-TH, GEEDTrI 7
TRITELDEME) FEY D, Ththodbo&%
ZR LA Z DT 2R3 2 & TE 502, FHE
WCKERFIETHLEEZONTE T,
FLETVENZ L TCWETOT, H5EHGH
FAREZT, ARG HEICBILDT 2R3 2 L8
T&FE L7z RBFZETYH, FRETRLAERBERS &,
1 H 1[5 HMEGOEREZIT->TWE T (IX10),
ZOMEMDLTF—F % ETNVTHET LI ENTE
T3, bHEAARBIIHG L TARNWEDRPLRVE
Vo) RTEIZFRD £ 92%, $RTCoOBGEEERT L L
W ZEIEIARTEETTOT, YIalb—Taryafr)
LT, MEHEDLIENTELMRICRLDTIE R
WHhEEZTWET, INHOT—F 05, BREMIL
FEGI Z Lo 72 G HRICHE>TDT 2 FHIT 52 &
WCTEXLFEANH) T3, $72, BOoNDHRIE, £
DIESOETEEB LI — U F A NVTEENLDT,
BT A7 25T 22 LN TELI L LHELEE
ZAHNFET,
WBIZTN=ZF T D) A7) TIZDWTHER
¥4 (15, 7Vv=F T UiE RALOLOHHME, #
NEEOELEOPR*ERD 2 LIZL2HIINTSH
LIV A ) TO) AT PRESNTVEST, 7L
XTI INTI T EERLE, TR Y
VIZBHEMIL 2 DR L, 7 2 = VT 8 SRR
HoFEyLHtssncnwid, 2okzH, Z0EEo
TR OHRE SN2 EDOEAIX, 7V=F%F T
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5%, 7= VT E 1% EHEINTEY, &
IZ X D RIMAEL TS % Rss &, 7))V =F T ¥ T 36,
T VTV ELETVEF Y ORFEEIRE
(o TwET, INLOZ LML, TL=FT D
L9 REHEER O TIE, RELOIEY AR 2 & HE
MWEN)FA 7)) P TDY R DPENEZEZLNTE T,
FE B2 BE R (Popot et al., J Vet Pharmacol Therap 34,
612-614) TH, TN=F T UEGHRICHE R SCHR L A

olzE, VYA 7)) X o THRPIEEDY 100
ng/ml Z BHIMEBZ 2 2 L SN TWES, bbb
NOERTIX, BE2HBHEXKHEL T LD, b L
HEOLED T WAL, DT ASEIH O L REER, il
DI{IHG LB 2 B I &, 7v=F2 %
BTG LT WETHGETE R ) AT RH L7120,
TN =F T AMEHREOEE OEIIFEEILETT,
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RFEE

R & K URBITRRI D R IEED
I CE T DERIB L FRARPTOMR

fHEE

BRI O X2 EBEICOWTE, HTH
E EDOBIZT AT E F— ¥ ¥ Zd e E Ok
KRB EN DD, 2 TIEREDSATEBOMIIZET 5
I A DOWTHNT Do G TIEHH S £
DM DA IEME % M3 5 720 1R E < itk - e %
ERLTBY, SEIZ 1 RIS OEYEE (PK)
3% (PD) RER 2. ZEIESEW o PR B, 3. B
HIRFUE DR E % SO REYEOFA, 4. ¥ N8y,
WEENLHEYWE, = aF v OEZE, 5. NA A
~—7— (BM) ZFIH L7z 23 otz 0w
THINT %o

1. RFZEHD PK/PD HER

KRR () WHERENTHEHSNEZEYDOR S —
=7 3Iv b (SL) 2F;HIHETHHER (i)
BEICEREMICSL AAEA SN T WAL 00, Z0HE
FEASSLixERE R0, Bk (KR 3
FEASSL % Tl 2 KEfH) %D CHERR T 5 LB D S

PK/PD studies of controlled
substances (CS)

Flunixin 1.1 mg/kg/day, 5 days
Dexamethasone i.m. 0.05 mg/kg
Ketoprofen i.m. 2.2 mglkg
Percutaneous 120 mg/day, 3 days
Indomethacin Percutaneous 500 mg/2400 cm?/day, 3 days
Diclofenac p.o. 1 mg/kg/day, 3 days
| Percutaneous 465 mg/2400 cm?/day, 3 days

VYBetamethasone Nebulizer inhalation 4 mg/horse

o

THEE (WLwvw O THE)

2007 AL KRR F RS A M FEAME RIS T K
32 48T, 2011 45 S BEE R BAL =R FE T 12 AT,
2016 AF AL AR A B A O e R AR A T (38
Bhf) o BOERILARIZERTIC T Y ~I2 B 2 W E)
REIZBHS 2 E7E % e o

BAEICERBEINDL (X1). sEMlIZOWTIE JRA OEH
Stk LB DR EE SR I N2V,

2. BIFEYOD PK HBE&

MFgEHT T, ChETHEANZN LSS LHEY
(GW1516) & MfEfH = A3 23 (REERFENK T
[HIF] ZEALH]) % &xxtf & LT PK bk x Fh L
TBY, SERHFERY a vy F—27 5 7L okEET
H5H10X4 O PK R EZ AN 5 (K2), 10X4 1FAK
WIZBWTHIF o722y bOARELESR (70
VKAL) #HET AL LT, HIF a7 2=
NEgEL S, pY Ty P EOREETRET
bo B EN/zAT O & A4 <~ —INICEITL THA
? mRNA DG % FHE S 5 2 L CllEH 2 Rd. Z
D7z, BMOGERE LTSN TELD, 3
BENAMEXE2 HITAREICHT SN S fait b %
bz, 2OX) ERPS, 10X4 13 IFHA (E B
BRI Y) R FEI (ERREMAEE) 2521

Potential risk of misuse of 10X4

[ 2.
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PN EINTWE, L2 LGA5,
~IZBIT S 10X4 O PK IZBT A8 137 <,
BRI CE o % L7z,
G HBETIRY I 7Ly FEEEB3EE v,
10X4 (1 H 500 mg, 3 HMH) ZfEHF 2 —T&H\T
BN L7ze MilE L ORI 514 312 B
B E T, 72To%k (FB5) IO TUIEWHGHLE
T CTHAM L7z,

10X4 DRBYOHR T\ HEBE s o~ N 7T 7 1 —
B REEE T (LC/HRMS) % W 72 22 BT 12
E0ERLZ (M3, Tabb, EYHESHIHZORR
BEMNEL, HohiT—% 2L CEYKTHIC
AREICEALZE—Z7 2B L7, 2612, BHEHRE
WHEEDEEH LR R AARY PV K B HEE
fEfr e ExBE 2 TR ERZE Lz, e LT
KEEALR, v u vERfaGhRB L7V a—2fas
R EPBEHEN, INsDFEHmEHICY~IZBIT5
10X4 OCHHEEE AR L7z (K 4),
FNSOFERICERT L L, REMETH 5 10X4
FIRAFICIZE A CHEES N2 Ww—T, Vv ru
AERRL 7V 3 — ZFAEERSERBW & L TR ICHE
WEINDZenghole F—Er Ttk %235ET,
INSDRERE KL TIOX4 & L7z % ICH i
T52LT, IhEWHH, Ehriicaa iz
Shize 2 THA DK BEZRATZEZ S, W
FTNOHFEIZBWTD, 10X4 HO T FIVENES IR
BELCLEY 2 Gh ol

ZNFETIZY
HAREF

Differential analysis for discover of
I0X4 metabolites with LC/HRMS

Pre-administration urine

Post-3 h adminis
Endogenous Substances (ES)  ES + drug metaholi

Intensity

® Upregulated peaks (fold ¢
® Estimation of chemical
® Additional informat

[ 3.

T TR -AREH RIS R E VD FiEE2H
WTC IOX4 FoA R 2 @RI K iR+ 5 2 L 2 T
72 (X5)e 7 YN ETH LMK HEEZE ZDORY

T 5 I0X4 FERIZKIZHETH L —HT, HHRE
BIZERCTH L 720, KMEEICHEISE LT
KGRI HKITbN A b, — /T, BBEELE
IOX4 I3 AR EZLIETH L) 1X b0, A1
L 10X4 % 72 B ARG S REST B35 L L Cff
HAEINb, REORIPEIL60~80%THho72. BIFEL
TR % S G- O FRBVEH B L 72#5 R, K4
AL 2§ % & & CHUIIIREE 2 49 10~50 REHEEEIC B
TE&, EPHKG 13 HEICBVWTY 10X4 #HiH§ 5 2

Metabolic pathway of 10X4

(Relative abundance in post-3 h administration urine)

M1: O-Desbutyl IOX4  10X4 (1.0%)
(0.6%)

Aqueous-organic two-phase
enzymatic reaction system

Subject to
. . ‘ LC/HRMS analysis
Aqueous layer

S go- o\

Drug-conjugate
greoniug Enzyme-substrate Drug Sugar
~ complex

Enzyme

Organic [ayer

[ 5.
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ERTE (H6),
EBEZOGITEEYOFHBIREOMHERIZIH I NS
A5, 10X4 O F—E » ZIAEICH EHTE 2 005K L7
(7)o 9, BRI 72472 THA% 2 cm i
DM e L7 BRICEENEBINE L7 7 DS
WEEBREL, E—Xvavh—%HTHHEE L
720 MOWTHEPIZE TN IOX4 % ARRBEHIZ LD
HIE L, SHICHEBA 4+ v SHh T A% VTR L
721212, LC/HRMS I L TEEGHT 2175 720

FORBEZIEICe— b~y TELTR L. B
TSR OFEEZRE (0~16 cm) 25X B L FD
KB I SN oTze — T TEYHSH 1A

Establishment of elimination profile
of 10X4 in urine

-@- With hydrolysis

10000 -0~ Without hydrolysis

Typically, 10-50 “

1000 ¢ fold increment |

" 10X4 could be detected for
all three horses post-13 days
 after the last administration

01 -

7 LOD = 0.05 ng/mL

Urinary concentration of I0X4 (ng/mL)

0.01

24 0 24 48 72 96 120 144 168 192 216 240 264 288 312
Day2 Day3 )
Time after the last

[ 6.

Segmental analysis of I0X4 in hair

Cut end

Pulverization | < 7 M- I
\ H L_/ Quantification

(Powder)

| Extraction &
| =/ Purification

Nt

DAFLD 0~2 cm OFRGH 5 EY S Sz b, 72
THAOEERE 25 e/l 0H) 2%z 5 &, FY
AR EEZEZ DN, BIRENC L2, 20 H oK
TlE2~6 ecm DE 25, 30 HOFRF TIL 2~8 cm
DGO ZNENFEY BT S, 6 0 HORET
FEYONY FOREIZ LI VEEETH 572 ZOH
FOREKE LT, BE—ARK—-KORETA 7V (KE
W - BATH - RIEH]) S8 o TV B 2 L EL K
ELTEZONT. Tz, 72THA % YA KL &
T252L7T, Ah L QEYEGFFRZICBNTLE
WaERETE s 0h o7,

3. HBEAEOHREZECREVENHE

BERFMEOREBIZOWTEHEWE TH L/ S
E-VEFIZE S THNT Do REWHED L2, &
FHIZ T MEOWEL—HIZE TN TV 254, 3
Wb w Ry REEERET 5720121, FT208
oA & BHTICIRT 2 LENH Do & MBI 5N
Sy E—VOBERRIE LTiE (1) 2,000 AL LED
FAY NDRDPH N 8T d E— LAt S
(i) BERWMI v 2BRmERNS /3T E— )L
HDHVITZFOREEIH S, Gil) Fi% TR

DEBIZHNENL T =) Y HIBEEFRO—D L LTE
AbNDZEREDPHESNTS (K9),
COLH)BEFROT, HROFEBIIBIT /37 ¢
7 E— VOBREFRIIZ O W TR, 2018 £ ICFE S h
7o LT E B & O

G EREE R EIS 5% (ICRAV)

Drug band shift over time

Growth rate of man: '-2.5 cm/mon

Pre [ \ [ [
1month [ 0.959 \ \
2 months [ [ 0913 [ 0479 |
3 months [ [ 0321 ] 123 [ 0.286 | ]

6 months [ [ [ 0249 ] 0352 [ 0561 | 0.589 |

| o2 | 24 | 46 | 68 | 810 [10=12
Segments (cm) /

\ (
\ |
\ ]

[ 8.
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Environmental substance, paracetamol,

and its possible exposure routes

y

Possible route of exposure
for humans™?

wo{ g (T m — )
> \ /o / ;
<

Acetanilide Aniline

//7 g m Precursor from industrial products |
Y 4

(4 o
-

Detection of paracetamol in the post- 7
I AN
S
Paracetamol from environment

race equine plasma and urine™

*1: Ishii H. et al, Proceedings of the 22th ICRAV.
Dubai, (2018).

*2: Modick H. et al, Reproduction
(2014) 147(4), 105-117.

Paracetamol was de
samples taken ’fm_ng

9.

Statistical analysis for preliminary

residue limit (RL)

Distribution of plasma concentration
of paracetamol in Japanese
racehorses, n = 320

Plasma concentration
Range: 0.396-20.7 ng/mL
Median: 3.69 ng/mL

«|H=0526 LogRL=185
g " |o=035%8 Kolmogorov-Smirnov test result
= D =0.051021, p-value = 0.
8 2 Normal distribution
w
Log transformed (p + 3.7:
T 0 1 5 Normal (u + 3.720) = 7(

Log concentration Risk: 1in 10,000

What is the relationship between the plasma
concentrations and therapeutic effects??

10.

IZBWT () HROBER»SHRN SN2 ME B X
DRI BOTHMED/ STy E— LB SN2
Z&, (i) SHICBEFERBRO—F2FEHIL D 2 &2
HLTWwD (X9, HADHAEE 320 o M4E % 5547
L7zl Zh, IRCOBEPOWMED/NT LY E— )V
MR S, 2D O EE AR I 3oe BUE B 6 12 # A
L7 (K10)s ZoOxFIEHDMEH VT, #flzidfE
B % 10,000 BEIZ 1 BH & L 72854, FREEBRFMEIX 70.5
ng/ml LB S NDHS, AR R RFUE I EHEE
DEpFRIC L DB E NS,

K\ T Toutain FIZIZ L D FEE ST 5% PK/PD £
TR HWT, HEOBERD O S 7z

EPC and IPC of paracetamol
based on the PK-PD model

proposed by Prof. Toutain

standard dose (per dosing interval) "2
plasma clearance (per dosing interval) 2 .

EPC " ! (ef fective plasma concentration) =

1omg/kg  _
0.21L/hkg x4h 12 pg/mL

EPC o4
safety factor (e.g. 500) &

IPC " \(irrelevant plasma concentration) =

® All of the plasma concentrations were below the IPC of 24 ng/mL (i
® This IPC value was further supported by the following study (IPC =

ik
Low paracetamol plasma concentrations in Japanese racehorses
(<IPC) were considered to be irrelevant to therapeutic effects

*1:Prof. Toutain et al., Equine Vet J (2002) 34(3), 242-249.; *2: Res Vet Sci (20
etal, Drug Test Anal. 2020;12(7):929-937.; *4: Pesko et al. J Vet Pharmacol Th
s

X 11.

T X8 = VOREDPEIREH 2R O % MGk L7z
(M 11)o ZOREH, 3Exh & MR REE PC) 124
ng/ml EEHEN, T2, ZOIPCOEYMEIET X7
DWFET IV —THh o bLFFEINT, fme LT, HE
OFEBPBE SN TV LMED/NT L5 E— VILHE
HIEHZRE BWEEZ 5Nz,

4. FBRHEORENR

FONTABENZEINL=TF DL D B E~
DT TU—FEBHAT b, =T v EEITEIEWEIC
EESNTVLEA, #1330 ZETRICLETN
TBY, RNEYZEBRT CTEMEIEY S N5 fEkrk
bEZONTe TOLE) REROH, BAEOIERTG G
TR A A R 2oL, yxi=aFrE
BH L72omiEs L ORE2HXT, KNTERS R
AR Tz, CORR, TIIBT L ERHD
idt b &IEE 7% Y N-hydroxymethylnorcotinine T 1),
b b ESEOREY TH S trans-3-hydroxycotinine b 1
Wiz, 207z, Bifkmrs a5 okt s h
AL, TRHORBWMOFE®EIZLY ¥ NTE D
ARG R e BT RE e~ — A — & L TIEH T & 21T HE
HWATRIE S NTze SHIFNTDFEETFIE L
VORI S S EENTWDL I RS, TFIEVE
FNTEROY—H—E LTHHTELZELEHEZS
n7z.

INoDO~Y = —DFHEZ IO Z72OIZLTO
3l ) OMGEERLTER L (K12, $4bL, (1)
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Potential markers in urine for nicotine
exposure and involvement in tobacco

product

[l _' i “w N I
No.1 Nlcotlne exposure ~ “ i /
Wasid e No.3 Contamin,

No.2 Tobacco leaf consumption ¥
Tobacco alkaloid

Scenario Nicotine Metabolites*

(Anatabine)
No.1 Detected NOT Detected
No.2 Detected Detected
No.3 NOT Detected

Detected (trace)
*: N-Hydroxymethylnorcotinine and trans-3“hydre ni

12.

ZaF Y EGROREFRIE DS,

—aF UtE
DREBRBTEX, THIYE VBB TEX 272, (i)

Y NADFERGHORERRI L 2 A, = aF ARG
MBLOTFSErOmAEETEl, (i) 2512
FNADEE T T 27 OJRIZRE 22T THEH 7L
LT, IhaxaoirLice s, a7 oG
WEIMECTETIITF Iy 0a R TR, Db
XY, Thonx——DfAELRIZE ST,
F UGB OBREE (=aF v vs. N3G BXO
WEFEAERS (B P25 vs. 7NERIE ) % HEETE S LR
e X7z,

= I

5. BM 2F|A L -BEENEEYORE

BM % i 19 % 2 & CEILIEY O 5 % IR
35 HEICOWTIRA L 722 B N3 %5, BM &
(& TEREIREE, EWiGHELEY, REALE R 5T
HHNE [ A DEYFELINT A= —RWE T
ZTNS OREPEYOELHCHEHREELRT O] L LT
EFRIND (M13)e 2 F D EWHG D L H 1T 5 D
DT varBhHolzb &2, RIS IR LAERD X
INHEOEMRANTEZZEOE SR - REHE
LT Eh, LTy d o2k iy 5k s
L CRBMRE R &2 EOTRASFHAIN TV S,
BM % 723 o B e et 2 WAL 512
H1=0, NKEWE O &3PG % 773 BM 54
RHEETHEL LI, FNH O BM BB O K
FILLoTLOREREL T 50 %R T 5 L2

What is biomarker??

1. A molecule that indicates an alteration of the
physiological state of an individual in relation to 2alth
or disease state, drug treatment, toxins or other
challenges of the environment.

2. Individual biological parameter or substance
(metabolite, protein or transcript), the cancentra
of which is indicative of the use ar The height of ripples
abuse of a drug or therapy. ¥

1) Zolg et al., Mol. Cell Proteomics 3 (2004) 345-3!
2) Teale et al., Bioanalysis 1 (2009) 1103-1118

13.

First step for the establishment of

biomarkers for indirect drug detection

Various confounding
factors
- e
8 s =8
7 N
Drug g ~ 5 A
administration — = 2 N
o —— <4
m—
Seasonal -q — o
change A
Inter-/Intra-individual
variance
14.
BB K14 1TIIAERNRISHKERNFZHNEE LI2D, €D

HFTOIFIZBM Z WK o K- ¥ r 7 gk % i
VT AIZHIEY, [L—RA] DL BB L VEE)IZ L -
THUAAHREDOE L WELZEET 5 2 &K
HEREE R D,

Z ZTCRFHREB L L — AR IR L 72 3 sk %
LC/HRMS THll%E L C, o7 — % % 2RI
fFLTL—=ARIZERAD D WIEFREL 23 % X,
pathway AT 12 & > TENALIZZEB) L 7R 2 e L
72 (15)0 512, b — ARIZHRE L 72 o,

TND OREFEEAL LB Z ) A MEL T, Post-
race Biomarker Database (PBD) & L CiEw 72,
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Establishment of Post-race Biomarker
Database based on metabolomics

Each 30 samples
5 =

LC/HRMS
vs. analysis
Post-race  Out of Competition L Vi
® Pathways (11)
©® Metabolites (123)
it ® Fold changes (0.05-127)
Pathvv;;; :nalysis ~ Post-race Biomarker Database

15.

SR, WG RO E AT L CEWRS 2R
3 BM EMiZ A3 & & 412, BM fE#i & PBD & &
T5ZET, BMIBERAL — A2 X ) 20T 5858
BITLFECTHD. 6B, R UVRITLANTHEEL
T2NED TN DWW TIEK 16 1278 L 7224w L & SR
SNz,

xEDH

YRR T T RHA AR 2D 72 36 1Y 7 3 M
TEERT 572012, SR L-NED SO T~
RWFZEIREh & R L T\ %, BIZEY @ PK/PD kB IL
BFOZERLEORULHRT 27-OICEETH D,
Wra LHEABEIND F—E 2 78I LTlE, PK R

Reference

Ishii H et al.,
Ishii H et al.,
Ishii H et al.,
IshiiH et al.,
Ishii H et al.,
Ishii H et al.,
Ishii H et al.,
Ishii H et al.,
Ishii H et al.,
Ishii H et al.,
Ishii H et al.,
Ishii H et al.,
Ishii H et al.,

Anal Bioanal Chem. 2022
Rapid Commun Mass Spectrom. 2022:€9396.
Curr Drug Metab. 2022.

Drug Test Anal. 2022;14(7):1244-1254.
Drug Test Anal. 2022;14(5):902-914.
Drug Test Anal. 2022;14(2):233-251.

Ohnuma K et al., Drug Test Anal. 2022;1
Ueda T et al., J Equine Sci. 2019;30(3):55
Kuroda T et al., Equine Vet J. 2022

16.

Bl L CREMAEMEHIIS U7 E % %2 L Tw
o T2, TOX) BT o ZITHIEFEITONRL
BM % FIH L 7z 05 2 it 5 FH2o
WTHHRET LTV A, ESIIZNRMEY L R B Y
OHEIAHWE LR 2L —3 3 vy A F 4 RjEY
WEICET2HEICOVTHLEIIN L TEMBLTH
D, ZOX) RWFEIEEZ M L BB X OB
2B 5 RNIEEHERO—EEZIH- TV b,

HEE AEOETICHI) W, TRDTEVZH
AR XS BRIRE OB R Z D 2 i ) TIEL
HfLz WL BP9,
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QFiER

5 35 @FMES BORERE

EHYAh1+

2022 4F 11 H 28 HIZBflE S L7248 35 MM £ 45 0
K CREEYSE L, 4 N\OBEEETLBEDIENR
RERLE L BRLAEREIDTO 44, AHY
Bk, mEME, KR, SRHEXE. SEROEM
774 = VIEBELTBYETOT, TBWLE
S,

SREOBEREIEREZELY, 7R¥EEO2N4E
KA DbE, BOKEEZSE CEX 0w )i
W E BERN2SEE L Tz 0T, 2018 4F

BHS HLX (B 7220wE)

TR RS0 A, TR IS A A T I 0 R
fE, BUE, HARH ARSI SE O 2 12, FL9E
BifEFsoa—F 2 BEL, BRZHZ 5056,
HRELTHEE L TWb, HARBEBEEMEHSS
H-Hor - F—br X RICEE N - HIABIRESE
MriEFEYT Y - F— by 2EZE - EHOREH
KERE 1 KE B - 8 25

H A 547 12 %6 30 https://www.nihonbijutsu-club.com/
uma/

HA&R Y ~ a5 # A,
L5 <MMEE>HER

CERBEETABRIC

2, AR BREBDLMAERDORX 2 N—THDH TH
L, Z0kanToRBT2HEIEFIEIIZ-STE

DE L7 SEIHBTEZLINE Y 2, LELTEBY
FLAA, EHEABTILELTBY 4,

BOXALD—212, K&\ 7248 R B Z1 5 0 =il
A0 3. LHL, BEAS WA E
DN, ATDERNEEFE->TBY T Lz, TAREE,
WHROVERIBE— A IC BT 2 RETHE L
PR AL, BIRRFORMETHEES N, 0%
BiRE LTHARL NV THESNZHT T, HAT
BICERTE R, 20%, WARELELTH D
TEmAESLNTB Y F Lze AIFRARH RSO BT
RRFELH L, BOEE FOISHIE LR 2 4455
WA EWMEL LCEH LB E L, T4
TEMHKFZEOBMOREO#EMZHLLTBY), —
e FAN R OERBEARZTBY L. TARY
BffOREWRIHBE SN, SYTrIlEBRVTA
WA ZBI2bIT T,

[THAICIEE 7200 &2 A L2 EMEERIE 2w b,
COWKIIEZEESD) Ue vl WA ZED
Bol=l), BEEFTEIAML AL oz A
WEST, 5 HOBERWTITbN AR — A 3 —IlH
HET, WUHEEDHRDP R SN TWIZHEERILD
R—AFr T —TRREELLIEVH) T LIIRD
FL7o BAEETHLHMRSHLN, HEOMETIZET
D, BE1EHOEEFLENT L, "2 LA EEE
THMEICL HMESR" BREOEMTT. 2O%4HT b
PRI T T2 & F Lz, 208, HAB=
BOYT v 7 c RHREHELECHESLZHEL,
HERENKE, BAFEBEREL L TEOEE 2D 1
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YoT&F Lo 29 LARETHESHEEL,
T ZF DB LEDOBATHARY RO HE %
BobIHIIRY), SHOBREETIMRTLHI LR
DFELZ. BOXbELERT L2020, 4% I D
Fr L L3R cEFn)2wneEZ TwET,

EC, AORHEIEE), Z L CHATEEIZ OV T
LLFET. RFICAELE LW, RIBEEE VIR
BB ZAZE Y — 7 VICAD T L7ze SDRXIN—DH
B R ERATETANELLBY, X N—=T7T b
VLAY, EEOEEEIE, 7oty DR
LTBNFE L7 TALRERZ, BERHOKREIZEDRR -
T&EF L7 Ty ICHITENRTENZEEZERT
oD E LTz s, BREZICEN VDT,
HEBADIZHMA TV BT O X v 77 ¥ B EEEIck
TWDTL [HRIKROBESHICIZENZL S AN
5o HHIZEZHiPE TR 20 EBHI22 v, EiHd
727272, TOBEISHEDNT, $ICEBIITETL
720 T$HEVELRDAMIISMT A LI TLOR
Bz, BoFANE L, KEEERICIZEOKL
CEVIIEFEPIEEY L7 WOBFIZLEEORIC
FETHHPDHTL e CALERED2DH LM X
BoOWINIEEN T L 20K, WMENHA LT
ZEilbd ) EFEFEML, SHAFEDOEMAS

DREELRERMICHLE SETLOVE Lz, ¥R
bisx &y, Zo%, 77 v AT L &1 T
B9 % 7% 88 r AORMikIT: L, JHE#RILER % $
DTGB E LB Y F L7z BIEIXHAREFRSEM K
SOSBERY, 7520 O Y - F—hrXEn
IREXIHFERMLTBYET, 2H) LTHERE L
THRENZREE S A BT L7225, 15 4R SR EARE
KEBMHCTORE L b, BROBMORIELH
B2, MLEICEEEZHEZDLIICED T
L7z RFOIEEL L TEMZHZATND EIAHITH
L7, L2bEAREOFEEND D &) OIXEF
HKF7% 56 TIEDOHRET, RENGEK DY), S5F bR
2R L OHREE o TWE T, FAMEFELIYEED
g ERAEOT—-F YL, BEokri#Hs, B
EEALEV) BEITOAHEEZRITTE) T3, K
DODHENTANENE Db 72 BT 3,
HEAYBEZOKXEOFORIZH L Hr 6T, X
LZATEE 2 SNTWEL APV E o Le b BnET,
S 4 NOERICEBBRETLEY, LPLTOR
BOH4DWEETTCWIT6EE2TBY £,

BHWEDLEIETROA—IVIZBEWL 7,
BEH#FZ  kurata-tam @nifty.com
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[HERIERDOIEN]

EHAHIX K5 HhWE)
1962 MR F 1, FAZHEFE, AR SO A

FEHOREmAER 1 IREBEM, Vo s A IV hEME R RIS

2019 4F HALBIAREM R CGIrE 2 364 fE) (2T > - F—h U X
Yoy oo F— b v g 2016 4~ 2022 FHH A
Ef%%WAAE,ﬁEEKIW%W%%ﬁxE

HAY v Hraitifk B, MESFHR, AR S

e A
ExE

N 2= ¢t

IOFDVIENRY, T ITA4FNOUTTORKE, HAELARELRER, ZORERALEL, RBEY 0B <
IO LIV AHI X WEE W, DL 57208, TOTOOIENTT . [RE~NORI] () & [Fk~DiTH]
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