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Abstract
In Japan, cancer has been the number one cause of death since 1981, and at present, one in three people die of
cancer. In order to perform efficient medical treatment like individualized medicine, various researches become
important that anti-cancer drugs with narrow therapeutic window which are used for effectively and appropriately.
The present report introduces the three basic approach and clinical study.
1. Simple and sensitive HPLC method for the fluorometric determination of methotrexate and its major
metabolites in human plasma by post-column photochemical reaction

The present method using an on-line photochemical reaction irradiating at 245 nm significantly improved
the simplicity and sensitivity of this protocol. This method was successfully used to determine the MTX and
7-OH-MTX levels in plasma obtained from a patient on MTX therapy. Therefore, the method can be applied
for routine use in clinical investigation.

2. Interferon-a (IFN) and zidovudine (AZT) for relapsed/refractory adult T cell leukemia/lymphoma:
Investigation of AZT optimal blood concentration

This is the first Japanese report of IFN/AZT for ATL. The plasma concentration of AZT is determined by
high-performance liquid chromatography (HPLC) and pharmacokinetics parameter, which is comparable to
previous reports on patients with human immunodeficiency virus infection not receiving IFN. This report
would contribute for developing future ATL treatment in Japan.

3. Mechanism of cell death by arsenic trioxide, which used for Acute promyelocytic leukemia (APL)

Our results indicate that (1) although GSH is increased in NRK52E by the addition of As and Cd,
mitochondria-mediated apoptosis can be still induced, (2) the protective property against metal-induced
cytotoxicity is identical in As-2.5R and Cd-10R cultures, and (3) although GSH was higher in the metal-
tolerant cell lines, depression of GSH by BSO induced apoptosis. We conclude that As- and Cd-induced
apoptosis is mediated by an identical mechanism involving intracellular GSH reactive oxidation.
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BEHE=Y —OBEPOEZELIFEL o TWwd, MTXDOEZ LWL T - hydroxymethotrexate
(7-OH-MTX) & 2,4-diamino-N'"-methylpteroic acid (DAMPA) T %, 7-OH-MTX (LIMM%E - JRHIZ 5
L MM ENLRHWTH Y, DHFR HLEFEMIEIMTX D 1/100 L 550 0D 3, EERKEFIZ0% DL
LEEv, T2, B 12EMUZOMEEFEEIMTX L) b5, KRICHT 2 BEMENMTX 123
~ SRV D IRME T LR <4 RERGKROFEEDOEKND—>TH %5-% DAMPA i DHFR
FHEVERIASMTX D 1/200 £ 55\ H QDT IKITKS T % DY 10 R 728 7-OH-MTX & [Al 512 JRifH
ETHH LR, R MmEREENES 25 L BEED T &R SN 58, HE, BROW T
HE)HOLRG RN ERE (TDx) PHH I TS,

Lar L, SeiB2 il i T I 3 (7-OH-MTX, i ‘m
DAMPA) & DZHERISI & ) ERtEIBEA S 00,  MX ‘fV/Q/‘Lﬁ oot
SH12, WEHEES L ORED WM TH S, R~ "\)I j/"(;n‘“
DFIEEE R % HPLC - & 2 12 % ¢ 3 & oSN
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el HEE L, BEE e HWille 2 %0 L 72,
2. St
(5 4 1)

HPLC /AT 2 18 12 1L H ZL-7120K >~ 7' B X O H V. L-7485 # Gk b s & F V720 047 7 4121
Capcell Pak C ;3 UG120 (5 ygm, 10 mm X 4.0 mmi.d.), #'— F# F 41214 Capcell Pak C13 UG120 (5 pm,
10mm X 4.0 mmid.) %M L7, 655 121X PHRED® (245 nm, 15W), PTFE knitted capillary coil (3
m X 0.5mmid.) 7z, BEAHIZS0mM ) & BREER (pHS.3): 7t =RV IV (90:10,v/v) 0.5
mL/min T35 L, B H1 & 12 Ex 368 nm, Em 452 nm T T 247 - 720 PEE#EY) - & | T 2,4-diaminopteroic
acid (IS) Z vy, MTX, 7-OH-MTX B & I’ DAMPA XIS 12§ 5 ¥ — 7 HifE L HRd 72,

e eD

M4E 100 pL IZISTEM 40 pL 2L, ZTUI5% M) 7 0 uBkEEE A S % 71 = M) IVEEHR 200 uL
% I Z C vortex-mixer CIIE L 720 m07BE (13000 rpm, 5%7) L, EEAR300 uL 122 M NaOH 17 uL
% Z vortex-mixer T L, HPLCIZ10 uLiEA L7,
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RFZESIRIES 2 L2 WMo =2t Sy, S BET2L12XD, winhd
M-V -2 %527, %7527 &MTX (1nmol/mL) B X 7-OH-MTX (0.1 nmol/mL), DAMPA
(1 nmol/mL), IS (1 nmol/mL) #SANIMAE % A EICED X HPLCIZEA L CTEON/7 v 7T A
#3128 MTX, 7-OH-MTX, DAMPA B L OIS DR (RT) 13 FN2415.9457, 22.247,



54,74, 19.95Tdh o720 MIFIZLAWEY — 71X 120 ETCIBN S, EFimbhollEEs L
TOWHREM AR L 72, S 512, MTX KEFETHASNS CFREFHERS & L THET 5RO
RTIEZNEN6.35, 6.657THY), EEHETH - 72,
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(Peaks : 1. MTX, 2.18S, 3. 7-OHMTX, 4. DAMPA, 5 .unknow)

(MTX K EE~0#H]

FEBIZ 65 BT T AT BRIAL Y > N JEDOZ W ¢ MTX KEEEDFER S Nze MTX I
3000 mg/m?2 % 2 WE[HCRifif L, $RIMIE24, 48, 96MHIZICEM SN, KEB IO TDXIZ L HHIEETT-
720 FIT MTX & ACHY) O BB AR DR 2 7R3,

£1. MTX & A O BB AT iR OHERS

Concentration (nmol/mL)

HPLC FPIA"

24 h 4.28 4.23

MTX 48 h 0.34 0.37

96 h 0.07 0.12
24 h 19.34
7-OHMTX  48h 7.26
96 h 1.38
24 h ND?
DAMPA  48h ND?
96 h ND?

1) FPIA : fluorescence polarization immunoassay, 2) ND : not detected
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BIE $ TS ST 5 HPLC IC & 2 I B X EAHSHH 7 & OB 2 BTLER 2 B2 & LT\ 7228,
5% TCAEA S % CH;CNIEWIZ X B8RS /3 7 BED A CRIE TR 2 AT RETH ), B2 550
R L7ze F72, MTXKEFBECTHHE S NS CFREFHRBG & LTHET L EERE OG5 LT
HoTz,

RKPFNZBIT B MTX, 7-OH-MTX 3 & ' DAMPA OEERF (SN =3) (ZMTX 255 pmol (2.3ng) /
mL, 7-OH-MTX %50.8 pmol (0.38 ng) /mL, DAMPA %10 pmol (3.4 ng) /mL CTd 72, McCrudden
R Lu b 2o & HEE LT Y, on-column T 11 pg/on-column & Z 2412245 & 2315 L HEETH -
72 F72, 10 pmol ~20 nmol/mL O#il CMTX, 7-OH-MTX B L ' DAMPA (X BIFZ2EMREERL,
HNZEIT5.5% L F, HEZET6.3 % T & EHEREENTRRTH - 720

MTX KEFFEEEICHEH L, MEHhMTX & 7-OH-MTX EEOMIENTEETH V), TET 5 peak (3]
BANT, BIRICHDTRETH 5 2 L DHER SN2 L2 L, DAMPA I SN o Tze 2D LIS,
B NEE 2BV TDAMPA MU 2§23 TH 5 carboxypeptidase G2 DFEIAMLN T & BASEEEL T
LHbnkEZ I,

INHOZE L), KEIEIMTX, 7-OH-MTX B L U DAMPA O HEGHTEE L TROTHEHTH Y,
APLEL O AR & WK 2 O BB E RS e 2 &0, IREHG CO M IcHEATHh L L b,

2. WA THIRA S ) ¥ 2 R FH kS % zidovudine (AZT) + interferon- a PFHI¥ILIC 61T 5
HAZT B OBt

A THISBEISE, ) > /8@ (ATL) &, b P THIREME Y 4 VA TRIDEE & 2 ), FERIMERD T
NEGERTH 5Ho RIGEAMER - ) VRER - PRARKT 2 FF ORI ATL BE 2 S & L72ARH
TORFEWNREGFENIETH A ICO0GI303 (LSGI5¥EE:) TlE, TN ToHwEL L LT 5 & fid T BT
TIRRBGR & BT 7278, EARTREE35.5 %, 50 %AW 13- A, 24431 % L RIEEBITH -
THIMETE LR TIE RV, 20720, ATLICH T 2HBUGHEE ORI IZEH ThH S, Zidovudine
(AZT) + interferon- a BFEF: (AZT-IFN a 53:) ZWCK THGS SIS 160 IS - BEIPLIERDS & T
TWDHIZE Db 5T, KIFTORIGEBIOD A % RRIC L 72 LSG1SHFEFEIZILHT 2 GE RS NT
Who L L7AAS, AZTICET 2 MEEHRERERE T e MuEALY 4 VA (HIV) BYGSEIZR$
5H5DEHBHHOD, ATLICK T BT L2\, 4Al,  ATL I T % AZT-IFN o HEI2 BT 5 4
AZTREMET O 720\ BE MEETRENEEZ1T) 2L & L.

(#5-H: - BRifR A > M)

AZTIZL b E LA T IV®600 mg % 1 H3ENZH T CHEA#EROH S L7z IFNa (A3 720>
DS®) 300 /7§ % 1 H 1R H B2 FH5- TG L, day 845 600 HHALICH R L 72, $RIMIEHES-1HH
BLOSHHOEHKGER, 0.5, 1, 2, 3, 4BHBZEOEI12KR1 2 b Tiro 72,
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Ramachandran b B8O IV, BiEEA 7 o< 2757 1+ — (HPLC) [ ZCHIE%E4T->72. HPLC
ATEEE I HILL-7120 K ¥ 7’8 X OV H VL L-7405%4) - WM 22 720 07 7 22T



sphere ODS-H80 (4 ym, 150 mm X 4.6 mmid.) &\, #'— F#F 24 & L CYMC-ODS (3 um,2.0 mm
X 10 mmid.) ZfEH L7z BEHIZ 1S mM ) v EREENR (pH7.5) @ 7t b= kUL (80:20,v/v) & 1.5
mL/min TR L, BHIEE 260 nm T 21T - 720 WEEHEYE & L C 3-isobutyl- 1 -methylxanthine (IS)
ZHV, AZTIBEEZIS IO 2 ¥ — 7 > 5RO 72,

(A1)

MR 250 4 L1225 uL O ISTAEWE (100 wg/mL), 1 mL OFEERZFIVEZAML, vortex-mixer T
FEL 720 #0408E (1000 X g, 1047) £, BERRT VG % 500 uL0HLL, 50C CRUTFEE L7z, Wik %
BB 50 uL \ICFAEME L, 20 uL % HPLC IZ7EA L 72,

[BEEhRE /x5 X — 5]
WinNonlin (IZ X VN L7721 HEHB X8 H HDOEHZIFOIEYBIFE ST A — & ZLUTFIRT. (82)

#2., BEIGIOIEYEIRE/ ST A — ¥

-1B 8-

No  V(/kg)  CL(U/hr/kg) (r/\\rlfigo/-::{) T1/2(hr)  Tmax (hr) hfg’;‘;"U
1 4.70 0.37 9.44 8.91 2.03 0.63
2 3.36 2.55 1.46 0.91 1.32 0.41
3 3.24 1.90 1.58 1.18 1.70 0.34

-8H B-

No V(/kg)  CL(U/hr/kg) (:r‘fﬁ:/'ir:{) T1/2(hr)  Tmax (hr) (:g';‘;"u
1 5.20 0.55 6.30 6.57 0.53 0.63
2 239 171 217 0.97 139 057
3 4.44 222 1.35 1.38 1.11 0.39
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KWFEIEHARND ATLEZ 1281 5 AZT-IFN a FEICBWT, MR AZTREZ MO THE L2
DThb, 1HHBLUSHHDEEIFOFIHMEEHIRE DR 2 LI L, AZT IERZ RO Lo 72,
T/, BEIGIF2HEOEYERE ST X — F ITHARANTOHIVIEGEZ D/8T 2 — & 0\ ZHU L 7R T
Holzo LL, 1AOEBETHEEMAH6~SMHIERL, AUCHHKIO6~9fFL o Tz, 7207234
DIMFICO D 5T, FH L WEKRMES 232072,

ATLEBEZIEWE DL, BEHRESRCITEESMMET LA I 2E 2 5L, 51, AZT-IFN o EEO
SR - BIVER 23§ 5 EC, AZT O PK/PDIRMT 24T 9 LENH L L EZ bz,

3. ST BEERTE N (8 & A5 B ol & IR o RER 2 1E T BR)Y O 1]

EEBIITNEEICEEDR D), BEMEOFEKO—2TH ), [LFEREPAZTIERI T LS
NTWwb, —hHT, BH (As) T FIT A (Cd), KL vo7eHESRBT RN A%2FHET LT
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EDPHIE NI o TE TS 2022, AsiZZENEHEOHBMEE R VDS, ZO/LEY, FIZ3io b o (b fiR:
As,03) DR, —F, HETIE As, O3 2SR ERTE BEERME MR (APL) I2BWTAH— IV T VA
RILF 7 4 U (ATRA) & SO EMBEARLZRT 2 EPME SN TV 523, BETIE, MEDSA ZIRD,
BRARI AR ETHIEI D S, —EBEOAAMETIZPhase T F THATVLE DD H 52425,
A, O3l FARFRIZBNCT R &/ v 7 2% 8 LT, R ZIEEYIEIEOH 5 APLEZ T I N TWwh,
L2rL, SNFE COTEMEESELE L M As,03 b ZOFFM 2 ERMREASFH SN v E FERDH S
nNTnwb,

Z v MZCdxEWA, ES, BEICXVBET L L, ABE, M BB, SR S IR TR AN
EGHBALIC BV TEDIADTED 51TV 52028 Waalkes 5 (3 EFF: Cd |2 & 1) Large granular lymphocyte
(LGL) HIMHEAHGERAFWICHEMT 5 2 L 2HmE L5, —7, HIbCcdx B THE L2%E,
H IR FARFSAE SRS ISR L7l b 5 530, CAiZBIED L T A, HANR—E -3 Fay FY 7K
FVERERE & V2 B = VN MR O S IC L > TT R =V A2FHRTHEEL LT
%o

BT TOMRELS, AsBLUCdEbIZ, TOMBPFED A= ALFIPIVFITENTS
EENTVE 00, WHEOMBBNTOMERKFOEWVIZIS 2R > T, 72, ATRAIZL S
APL D ALEEHE L, 90 % HI R DIES TREEBAIE LN TV, —F, D HEWES I B3
5. As & CdOMBBATERET OBECIZOWTIHRIAT 2 2 &%, FUEMMEE S L SEHmT 4815 %
DM % FO /2B AGEEIZBNT, G F TRV 2L CESLTRENSH 2 L EZ N
Bo T2, BHRARCHDALE FIBAFRIOREDIZE A EHETELROPABETOEECHOEZ SR,
H 72 R IR A B T RS B 5 31532,
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FAMNLIE SVAOHRD DI AAL L 72T v  ORME FEMIE (NRK52E) Z v, AsiZ=MmIbe 3
CdIFE Ly FI v a2l L7z, WM& EMIE RN A 21, &4 O KIEE CAA T 2
DI a FIRIHRIER T L, ZNENORAEE T AsH 2.5 uM (As-2.5R), CdA%10 u M (Cd-10R)
DbDEHT, AsE CAIZ X MR I I FU TN LETARN—=YATHSL0%, DNADE
LFMEALE OREENELE, I ba Y FUTERT v VOZAUIZ L > THREL 72, 72, Ask
Cd 12 X 2 MBI~ DIEAL - FLERIL ORI G- 12 DWW T H IS L 72, MRNERLIZfRb 7 + X7 7 F Y03
> (oxPC) DFEBUCEI VMR LTz 7+ A7 7F VN3 VMK EZRER L TW5 ) VIR O FER
GTHY, BRI Py R TRICEEICHFEL T L, —F, PIBILIEEERZE (ROS) OHEA
ELTEELRETMED 7 VS T4~ (GSH) OMEMNIEEL CdZIZLO LT 2EEEIZL) W
BN, VATA UVREDNEEOK13EED, TV =TV NVHEERLELTWSEBI X FaFF A
¥ (MT) OFBEWME L7z, E512, GSHAEMMERTH % L-buthionine- (S,R) -sulfoximine (BSO)
WINMZ &2 7R b= AFFRIZOWTOMES L7z,

As T 721X CARMAS KR BRI S N A ML, TR b= ADE(LFAE# TH L DNAD X 7
Ly — NI COWF L L BRESIF- CH D7 u~F ¥ Ol Lo/ L& 8D 72, Control 12
BN AsE Cdiphifiiiae 12, I hary FUTOEERZLLA2>72000, I hary R 7HE
AT LTWize —77, MERHEMETEI bar FY70EEBL I bay N TEEMO &
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LI I AN o7z TR AMBBEIZOWTHET L7 2 A, NRKS2ETIZAsH
LOCd & BITRINE AR C, IBEMKGEMEICT RN =2 22 FER L. —FH, MEEm Mt r
REN =V AEFESN Lo/ EHIZ, As-2.5RIZCd%, Cd-10RICAsZRMLTCL TR =T A
EFHFEINL o7,

Control TiZ, HIIIHNIZ oxPCDEREAMEFRD DL DA TH > 72705, As TECAdZRMLIGE, &
HIZHIILNIZZ 8D oxPC DEFEDVRO HN/z0 LAL, MHICKERETASN Lo 72,

FAZA O MT 583114 Control B X N AsiiIIAING, AsTHMEMIE CIEZ0HIEFED SN o720 —,
NRKS52E2CAd 2RI L 72354, TOEEL ) MTIZEEH L7z $72, CdAliftMiin cosBI ke
Cd I & v s < S L7z,

NS GSHIEFE IZ NRKS2E 12 As £ 7213 CdiRNfE, 48§ T Control & FHX L C, HEZREMKFED
WNZER L7z, F72, MM GSHIERE X Control & IHE L €, CAMtMMAL CIEM 215, AsTiF MR
IZBWTUZA 4. 5518 L Tw 7z,

BSO DA% NRKS2ENRHMIL TL 7R b= AFFES N o7z As 7213 Cd & BSO % [A AR

MU 7854, BB GEICHR, 7R AT As THIMEIC, CAdTIZR 1455128858 - S s n/-,
F72, As-2.5RICAs 1 uMF72132.5 u MEBSO ZABENRINL 284, 7R =Y ADPFHFEI N,

Cd-10R TlZCd 10 M & BSO % RERRIN L 723554,
& BSO % RIS L 72355

TRN=VADFEINT, LHL, Cd1l uM
TARMN=VARIFEINT, FEEDCdHEMPL G & FRES - 72,

- As/Cdiit T #ERS -
100 -
120 90 ~
80 ~
100 - —~ -
5 70
& 0
= 8 2 o
@ o
& g 40 -
§ 60 P 30
a:, 20 -]
v - 10
ol 1 [ 1NN -
20 Control Asl As25 C€d1  C€d10 {um)
BSO -+ -+ -+ -+ -+
0 _ {1mMm)
NRK52E As-2.5R Cd-10R Cells  NRKS2E As-2.5R €d-10R
X4, fitVEHIIOA GSH R X5 BSOZLIICLATEN— AFgHE
(¥*P<0.05, **P<0.01)
[%%]

As & CAIZ L DMIMEPEE, I Py FYT2MNLAETREN—=VATHY, WHE D ASHEMBZIIEEK
FIICHEESI NIz T/, AsTHEMIE & CAMPEMINEI A EE RO /22 L b, MEEICBITAL7T
AR b — 2 AFHERE AT S 2O Il O RS B B Z L AVRIE S Tz,

As T PEMINE Cld GSH @583,  CdifiELid GSH & MT O5RZEEIZ X ) B ABIL 2 8% L, 7R
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N— 2 AP A S L2 2 EAURIB S N, F 72, WAIRMTEMI X GSH & B ER] BSORINT 7 R
b= AMPUEDEBR S, TR =T RAEHFESI Nz, ZOFRE AsTT IO A% 59 Cdiif i
M CLEO LNz TNHOZE XD, AsBIUCd & HISHIIEPN T GSH 2SS T RE R R L 2 & &
H, TOWHERT AR b= A FERET LIMEEHET & 2o Tnd Z EAVREINT,

REBRN S, FFEDIMZE LRI AT 5 As T7213 Cd DFHEMIZGSHR MT OSSO IZ L ) A S
NHEEZOND, CdidAs EERABETEHELL TW5D 2 &2 S BRIGHTE 2 i I K. —7,
As & BSO N L 72354, PUEMIEESRIHIES O APL 128 L As R 5 & 0 S AahiEdsmn 2 &8
THREIND, £72, AsTOFRIZASTHEIC 2o 72356 TH BSO 20§ 5 2 & T, JuEMEEE N4 %
W52 LA MIfFE NS,

RS

MWALFRETIE, —ADBEOEFIRE (PS) #1320, ANEIRE, BZT 2% SHEICES, E
By & HH & OPUEIZAEH LA EOBBRE G L W REDRDH L, T s OBFZEIdE I LER
ZIELDOET L EDRRENLEHEE BIRTICH20, EHRBEEEAS CPUEEIES 5 2 8112 L ) &R
BNZAER S % 72012 75725 D TH b FERIEFIA & L CHREBEZE & MURMISE 2 Sk sz f- L, &
MV HEOS O AYHELEZDOQOLM L HIFT Z LIIFEHICEE LRI L THL LEEX TV D,

o 7

DA, AMFEOHEZ LG A THE, ¥IA—H L TP WETES M2l ) £ LK
FHEET PR E L R BRI O L D IRBOET R LTI,

T72, R Z BT HI2H72Y), Dz WETGD SIS ZE Y £ L22FRSFEEFAARES - M -
RAGENBP AR Ein 28 BB 2 5 TR 2R E L il 2 15 ) ¥ L 2R RAE AR e G
AHAEEE AR B N, ZR2LEBE, BT ¥ L RREEFIREHER FEE - R
REEIRBEEEAER BIBRE #8677 ROKER SR ISR E 2 DT R L £ 9,

FRERSCEED T & B 723V F LFRRFIEATAHIFAHE IR Hhs %, FARFEHEER
IATILAEE BEH 39 8%, [FIRSASEATER A FAHE M SR BdRICI3EIE L LT IBE 2 #<
EEBIIARTILOMIBIZD72) THREZHE, HEATEHOEEZRL I,

S5, AMRICH 720 Wil 2 W72 & £ L RRFEEFE R RS 7 E MR K— Bk
5 MR BE RS - M - EAEP R EERE I, AR RSN BE SR A OB AR IC TR CIEEHE L 97

g

0
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