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Special Reports
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Risk Assessment of Dioxins and the Effect as the Endocrine Disrupters

Yuji Kurokawa® and Tohru Inoue

In 1990, WHO recommended the TDI (Tolerable Daily Intake) of 10 pg/kg bw/day for dioxin.
Since then, industrialized countries have set TDIs or exposure limits based on their own evaluation
of the exposure levels and the toxicity of dioxin. In Japan, the MHW announced 10 pg TCDD/kg
bw/day as the temporary TDI in 1996. WHO reevaluated the TDI in May 1998 and announced the
TDI in the range of 1-4 pg TEQ/kg bw/day including coplanar PCBs, which will definitely have a
big impact all over the world. Moreover, dioxins, as endocrine disrupting chemicals, are reviewed
on their hazards on health and the mechanism of actions.

Keywords: dioxins, TDI, Ah-receptor
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FAFF LV VEPe FORBRICERZEZETRIZTIL
i, 1980EMRP HERMWICKELHEL - TE/Z, BHE
TIX, 1984410 ERZEYMBIZHRDL T 14 %V Y EHMK
Skl *REL, FFMIEs L L T100 pg/kg bw/day * %
TRRLZ, F0O%, WHO/EURO (RRIMNMIBHEER) ik
1990412, TDI (Tolerable Daily Intake, TZ&— BiERE)
& LT, 10pg/kg bw/day ¥/ AE L, HRMIZEKELE
BELz, SETCOHMNERELRLA. FEETH,
19904\ [F A 4% 3 VERBEMEENA Vo4 V] 2@
, SOICHEMRHELRIT, (V1452 v oHEHsR
B ICRI T 2 SR (1092 —44EFE)D, [ 4 4%
YOYARZTEARY MIET AHFE](1995 974 )P
#IToT&7. 19964E6 B 12i%, HEo TDI & L T10 pg/
kg bw/day # HEEELTWE. AKETIE, 2O/ICH
A CERE S N HEEZIIDWT, FORERME &%
BERE S 5. 7235, 19984 5 AT WHO/EURO 2 & 1) Fifi
& h7: [TDI Bk« Of%R, TDI 2 WHO-TEF* %
HWwT, 1-4pg TEQ/kg bw/day & 7 1), #FEIZHEIZH
RIZKRELREERS 2. —F, 4332 VOB
LT, BAAMN, EmMFERNE, RESESEES< D

# To whom correspondence should be addressed: Yuji Kurokawa,
Kamiyoga 1-18-1,Setagaya, Tokyo 1568-8501,Japan; Tel:03-3700-
1564; FA X:03-3700-2348; E-mail: kurokawa @nihs.go jp

MBS D5, AR TREEFCEE SN TS Y14
F T UHONDWBEEEDE L L TOEROEE 6B~
LI Le¥h, BKETI, ¥4 43F P HEITRYELRSY
ARV FALFFT (PCDD) RURYBELT A RV
75 ¥ (PCDF) #EW¥ 5. 2,3,7,8-F by 7mmIN
YA AFY R, ¥4 F LRI TCDD EE L.

*TEF (Toxic Equivalency Factor, Z{E5#E) %, TCDD
DEBE1LELLEED, MOFAFF T UEOFEREZ I
BT L70ICREENTWES, {toT, oFy4 X
HORBENDOPNWIFNLE2FELT, BEWLERY
TEQ (Toxic Equivalent, HM5E) &L LTRDOOLNB.
% BT o, 1 (International) -TEF i3 275 4 — PCB %
G ATV,

2. URITHEZAA L MBS TDIECDOWT

BEOML, VAT TERA A NI, HEMEZRIZETY,
RERICEH, ZEFM, VA7 HER EOBRBEETITD
T3, HEREHEO BRI BT 2 BEE, B %%
B W LEFT— % % 5NOAEL (No-Observed-
Adverse-Effect-Level, #E#HEMEE) v L NOEL (No-
Observed-Effect-Level, EZEE) 2E A HIT I LIzH
5. %, NOAEL 75k b v & %213, LOAEL
(Lowest-Observed-Adverse-Effect-Level, f/MEEMER)
FHWLZLIIR B, FOBE, FoBEOBERELYF
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FAZIMETEREoTRILT— 96 TORL - 7MH
PELNDH, B, BeMrEE LT, REETHEIC
Hh, HoBEELRERTETHAERLZRATA. 2014,
AERIGEHAEi OB R ¢, NOAEL # b MIAET 27200
ArEFESRE (UF, Uncertainty Factor) TE[AZ &2k b,
TDl # &+ 2. %P, TDI i3, [MEREEHOBIEIS,
—HEEERLTH, —H47) 208 F TOENIME S
NoLHENLE, RRBATAIENFEIT L BVER
BHEEE (544 %2 YHEEGEOR) 2 EOBEICH
W, BT ARRB W L0 h, — &I, BEIIRDRI
WROENDIENFEFE L] LERINRTWD, —H,
ADI (Acceptable Daily Intake, & —HEE) &, [
REBOBE»G, —HEERLTY, —HASZ) O
I TOEPPHFEESNL EHWSINLE, TNEHEHTS
ZEIEARRSHY, BRWICHERSIIYE B, &
NI, BEE) OBAICHWOLRS] LWIERTHY,
THEERBLAKLBRTEH S5, KR (SF,
Safety Factor) 2S@EHWLNS.

THEELRHOER, B, Bl OB ELEZELL
FRE10IC e b OfEGRZE % EE LR 102 #H7 72100T H
A, LPLEEILL TR, B0oEREYE, EBRANSOE
WHET, LOAEL 0An L &, FHRBRT— s 0ADE &
FREELT, TNFNERIODFEERELAMT S
LydHb,

DR, HUEHICHMD D LHENIIGETH L95,
—%, BETEURERIBIFAPEOL ) ICHERLLEL
7L, BORE T IV % {5 T VSD(Virtually Safe Dose,
EERER) PHETHILIIRD, @EE, BFALK
Ex100L LTEHELTwA.

3. ERSADE L F2 2 ICBT 3 TDI E0REE

3. 1. BRERROBE

INETOLIA, BEFERTILRICBVYTE bAD
FEEBEOEEVPERIITZADDNFETIEALEZVWEVS) 2
EDS, BBBEIIBILSA XY VEREERND VI
HEREOHEBIZE, & THYWERDT—FMEHINT
W5, FEEELTIE, TCODIZL 2T v FOFFRSA
M IIEFEREAEFEY, LOBBETRHEIA TS,
FFHME LY FRA VP ETHHAE, T v O
DIBRCEAE T & 21215 5 N7z Kociba & D FEERD NOAEL
T& 5% 1 ng/kg bw/day LW HEAEE LTIRAS AT
BY, BEBEEEEY Y FRS ¥ MY 54, Murray
B2 X B EREERE O NOAEL T3 % 1 ng/kg bw/
day LW ESRA ENTVEY, L LEEICE - T,
TCDD % H\Ww/: Rier 512X 5 7 74 F VOIS EHERER
2B 5 FERIRAERIE 225 NOAEL 7w L LOAEL
WY ANBERN LD S (NS DEBREEIIRR)O,

T/, AUBWERT— 5 2HVIIEATLE b
FIF L TELR o T TV B, #EZ L oEkHE
WiELO &L 5. £E - BRETOBBMEIL, “HiED
D ¥ “BEZL OEBEFVEESTEBY, 20
MEDETNDILELLEFIRTENILoT, ZOfE
ICRERBLVZELE TN,

“BIED 0 OFEMBABERETVERB T2 4E - #
B, ¥4 43 8P MIBWTEREFHEEIRVE
V) RTIRIZ. o TH Y, Kociba & F 7213 Murray & D
212 % 5 NOAEL ¥ 7-13 NOEL {8 % AEEGAE (IR
2% TEHAZ LKLY, AHEEREELTYS, T
ERY CUIREFRE) &, EmEEIZL > TEREIR
%505, FEREIZIZI00~1000DEARB IR TV E™,

TAAX Y VHICEBREPABI BERZL” &L, K
HECTHEMMIEET A LT 2HEMBE TV ERAL
7RI RE O A TH Y, Kociba HDHEL b & I2HE
% RsEE e 7V (Linearized Multi-stage Model, LMS
model) FEIZLWHEHLTWwA (Table1,2).

3. 2. “BHEHY” EFILEFRAL LBRIE

3. 2. 1. WHO O TDI

19904F 12 WHO TIZ, TCDD 3&#WTHMAME LD
A%, e b CREHRIITEVwELR. FLT, Z0{bEWI
B7uE—5 —1EldH 505, BEFEREREZVWEEZ,
—HEEERTIDEFAZICE L A THEIEZEHR LAY,
A REOBYW TERIN - EERBEFER R EEET
— ¥ 237 %, NOEL % 1 ng/kg bw/day Td 5 & i&3h
Sz, FLT, BEDIAZTEAR Y MIBIT LR
EMERECBETHAIHLVAEZIL) ARTw5, Hib,
E M B TOMBNIREZ BT 5 I LA REZL LT,
Y BRELMMATICL Y, Z o NOEL ff 1 ng/kg bw/
day 1X, 9 v MIFIEE TI3540ng/kg bw TH Y, b h—
HIERE L L T100pg/kg bw IZFSETH S L L7z, Tk
EREIL, b MIBITEMEBEEFEICEAT Ao RHR
BewZ b, 100fEXRF L, TDI & L T10 pgTCDD/
kg bw/day &% L 7. —F, HILH» 5 OBESTDI %
EEBEVIFEEIZLANT, TDLRI—EEEREICHETS
bOTHD, FLBICRBEHTRETIdAVERN, FHEL
6 7 B ORILLEBNEL, —HEBNENS BUTTHAS
ELTW5,

3. 2. 2. &E - BEADRFE

FAYTIE, 1985FE LR PLBMELHREL T2,
F v MZBIT 5 Kociba & Murray O EE D & NOAEL
£ LT1 ng/kg bw/day #$RH L, Z&4R$%100-1000% f#
A LT, TDI #1-10 pg/kg bw/day & Z&44%%£100-1000%
R LT, TDI #1-10 pg/kg bw/day LIE% /¢ Twnb,
ZOHRT, 1 pg/kg bw/day 3L &EY A FiZdxo-HEL
LTHOETHY, 10pg/kgbw/day iE, h2Bz 5 &R
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Table 1. “Bfd )" 7V EHRA L7z 2 E - A OHHIHE

w® OB X M NOAEL T E # Ol fE (TDD
(pgTCDD/kgbw/d) | (%24x) thREk (pg TEQ/g)
K1 1985 | Kociba & 1, 000 100-1000 10,1
Murray & (NOEL) (B AEA)
ek 4 7 1988 | Kociba & 1,000 200 5(0-35/W)
Murray & (NOEL) (TWI)
WHO/EURO 1990 | Kociba & 1,000 100 10
Murray & (NOEL)
il 1990 | Murray & 1,000 100 10
A 1991 | WHO o2&+ H 1,000 100 10
A A 1996 | Rier 5 100 100 1
(LOAEL) (5X10X2) (BH1E)
*[E COT 1991 | WHO m#t% % 1,000 100 10
A AR 1993 | WHO o2& % v H 1,000 100 10
AR 44 1996 | Kociba & 1, 000 100 10
Murray 5
H ARG 1996 | Kociba & 1, 000 200 5
Rier & (10X10X2) | (BEHRIAZFEMTEEHIN)
Za—Y—=5F | 1991 | WHO DIREZIRN 1,000 100 10
F—A+FY7T 1994 | WHO DIRE %17 ? 1,000 100 10
($REME)
Table2. “BiEZLR L” EF NV 2R L7- £ BEORKIME
w4 B R 3K A HRVAS ql* # O A
EF I (mgTCDD/kg bw/d) ~! (pg TCDD/kgbw/d)
*[E EPA1994 | Kociba & LMS 1X10~° 1.56%X10° 0.006
*[E FDA Kociba & LMS 1x10~8 1.75%10* 0.057

SITHIEBESE b AREHE SNTWS,

JEREEE (AT x—FY, I va—, 7497 F,
FrI—7) T, 7 v MEPAMRUEFERE LSRR
O L b NOEL i, 1 ng/kgbw/day THha L L
A, TONOEL iRl Evohnwdband LTIE, T
LTwiawne LTEERE#Z200& LT, 5 pg/kgbw/
day LW IHfEE L7z, S50, #1443 VEHOEEN M
HmBER IZIKFE L, steady state I2EAFTERMAET 2
TEEREEL, LAMY/) oG TWI (Tolerable
Weekly Intake) & LC, 35pg/kg bw/week &L\ 9 %
HRL TS, ZHE, B2SETAZILLLE/2E—
HL47:0 D544 F Y EBEHED 5 pg/kg/day % L[]
pELTH, 1B T35 pg/kg/day & 2 2 BT HIE
IVEWIRERETLHSL. %8, WHODTDLIZHEIT S
AHEERBIIF LTI, BEFEELTEHI2EMEA,
20002 RELDORBARBL, FEICIRKTD200% EH
fEL T3,

B+ FEAEE TR, 1990412 Murray & O FEAETE
SKERA G, NOAEL # 1 ng/kg bw/day & L TDI 10pg/
kg bw/day & LCTW5b., REEBKIZI0TH S, £h
WHEFIOEZFTIE %L, BREL A FF L v OHEER
HHEAMKLTWAELOT, e MIEWL W ¥4 FF 2
BADFHRZHIIRNE LTHEYZEE L TRV

* 1554 Img/kg B7-h OMESRAER  Coulston (1994)

EHER S, L LMIZE o Tid, TDI #1-2 pg/kg bw/
day £ L TWBEZALH A,

*+ 5 & T, 19824E1Z Kociba & FEEET NOAEL &
XhTwa 1 ng/kg bw/day TH T EHFERZENAON
B e LAFEERE0%EAH LT, 4 pg/kgbw/day =
HMEIZPLd TS, 1991481 WHO oRREE =T AN
T, 10pg/kg bw/day OFHEZH ANz, LAL1996
FEIZh 5T, #D10pg/kg/day DI o - EBRTHS
NLEBIREIVEAEREZETHEERLL. LT,
Rier & O )V O FEERT D100 pg/kg bw/day & 4§58 T
DRFHFEEEE, BMTOTEANRERRELHA»D
LOAEL & L, AREFEMATI00 (25, 4210, LOAEL
5 NOAEL ~O % 2) @A LT, 1 pg/kg bw/day
EWIHEFEEH L. LaLIhid, 79 v YORRRE

SERDLOBEHRETH > TREHRFETIEZVE W) Z
ETH5H.

FiE COT (Committee on Toxicity of Chemicalsin Food,
Consumer Products and the Environment) Tif, Z0f#
PRBAEE, BETOLVETIFA7:008ELH
ERIGD D LV FIREWT, TDI Tl A4 K54~
LRV EW) i F RAICEEE L7z, Kocba 507 — % »
535N AN T 5 NOAEL {#iX10 ng/kg bw/day & L,
TG, 000 (BASAMEMEL, 102 MR 24
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- Tl0pg/kg bw/day LWy EAEFH LA, —F, 7
AN B ERBERBROMER L), NOAEL fi%
0.12ng/kg bw/day & L, —#k#EHIC T2 LEHE100
THWT, 1 pg/kgbw/day 2HEBLTWA, #F, ¥4
FIA L AXNE LTI, 1 pg/kg body wt/day #i%H
LTWaH, Th%E TDL & LTHERBATHRE, VA2 %58
KFMdAHILichsE LTS, Lal, BRI
199142 L3O A4 Fo4 v LRV EEEL, WHO g
L7 TDI 10 pg/kg bw/day #iRH L Tw53.

3. 2 3. EEHODTDI

HARIZBWTREEEPETI9844EIL, Y1452 UH
DFFMTEEH & LC, MiEAE 2 5 NOAEL % 1ng/kg bw/
day & L, Z&B$10% HwvwT, 100 pg/kg bw/day %1%
RL7z. F0%, 199540513, BEMEREZHZLLT,
EEREERE (F44AF VDY R TEAA Y MIET
BRI YA FR SERAENRICH o7, 20, Rl
ELT, FA4AXFLVHD) b ERN - EFEHT—¥
DEEL TCODIZ2WT, HFIRARFZELRETOHL DI
2DV, ERMZEE (WHO, EPA %) #HWTHET
Al FOHKE, 1996F6FI24mMO TDI & LT
10 pg/kg bw/day Z#2F L EGHERERICERRE, AF
L7z, HEMEZREORRE LT, OF 145y VHIdESR
MAEEMTH Y, REBHTERTLLD0THEDT,
ADIENH TDI bbb I, QERYMTRIAN
iXH LW, BIZTFHFEHEE RS o5 —1EAYETH 2
ZEhn, BEMNERETELI L, Ofto T—KFHETE
L EIHEIZNOAEL #3:- TDI R ERX TAHAILNTESL T
EEO3IEEHEICLA BBET27—-5 L LT,
Murray & o HEFE %A FEEREN K U Kociba & 08 EHE
RERZ 2 HVy, BABIZHMT LT NOAEL 1 ng/kg bw/
day & L, CHICAEEFRIKI0%ZBEH LT, TDI &%
Lz, 22721, ShORBETFT—7 2% L200T, H
WHOHEA SO FRRREER L, 4EO TDI % K
DLDETHIEDEY L HET L7,

3. 2. 4 WREFORBEY X7 HHEESHE

REFFTIXI996E5 B IS5 4 + ¥ v ) A 7 FHERE S
TREL, #E-WRTEBLT, FEILAICIE, TDIE
CIX R L) R 7 EHETRSHME & LT 5 pg/kg bw/day
TAFELY. COMBORIMENERE, Q51 +F
YEIRAESIREM IR EET S I TCHHRE RS
i, QADEREZHEFTL-ODFFRESL LTTIRZ L,
IDREBAICHEIF SN Z LT LunkiEl LTADR
BETHETADICHWAHTSH S, L LTWVh. 0
$HEDZRERIIZH 72 D1X, Kociba & DR AN E
ThY, B 2181 L L7z NOAEL 1ng/kg bw/
day IZREELREI00 (FE72£10, MAEE10), T 3FTA
%5 & L7z NOAEL 10ng/kg bw/day I RHEFEHRL

1

1000 (5710, fEHAE10, HEOEKRNKL) 2 2hThE
FALT, 10pg/kgbw/day & VI EFL T FEB L. &
HIZRier 5OT7 ATV VOERIIBIT 2 TENBERE
WCHEMHMBERS S S &, BREICKRVEY - REERO
PSP EES D ZEHE,S, MEfke LT22MAfE
HEY R 2 SFAISSHE & LC 5 pg/kg bw/day %X L7
bDTHA BEFT TV FIIBWTT T FILVOEERIZE
i} %5 LOAEL 205 TDI 2 3&5E L/ HEIIEBEIN L
FIRNBA, EREO LOAEL fEX WA Z LT L Twizwn,

3. 3. AL LETLEHRALBREIE

BHECTOEMENFET 2 L T2HEMEET VAR
ALZBBEIIREOATH ), BELEREFEETV
(Linearized Multi-stage Model, LMS model) #iz &b
IXICCDEFAYAZIZBITLEREERTINELT
RsD (Risk Specific Dose) fExH I L Twas. LHL
RSDEICBIT 2 ERD ) A7 ZIkICS LT TE¥TIZR 3
WHHEMEDH D, LIS OBEIEEFEELR EERT
bOTIR AL, HEEAEEWHEOIXICE BESALANNVILE
TAEOREICRY Db DTH S, KEEPA R FDA
TiX, Kociba 6 DHEAAMBEROH HMT v b IFEED
EERT— ¥ 22, F1FN0.006 pg/kg bw/day, 0.057
pg/kg bw/day L WHEF B EH L TWAD, F-XH
CDC (Center for Disease Control) Tl, 0.028 pg/kg bw/
day # TERMEE LTHIBLTWA®, [ L Kociba 5 D7
—F ZIETEHE LTV BIZL 2h b & T T RS
I DL, BEICHAANSERE Q) 20770 %
—DFROAFIKF LTV EHERTH .

3. 4. ¥[EATSDR 261+ 3 MRL

BIfEKE ATSDR (Agency for Toxic Substances and
Disease Registry) %$47¢ Toxicological Profile (25T
FHEISETHRCTH AW, 22T, #L < MRL (Minimal
Risk Level) LW HEIRENTwE, Thid, [HES
NIHIRIC BT, PALS ORI L 7 A R EN
RonBnwThsr), FEMEWEICHT AL P —HER
#| LEHFRERTWS, £o7T, MRL 3B ERIZL S
PALINOIERERZED K (72720, AUHEEORT, 1@.:,
EREFHEER) K30 %, NOAEL & RREEFREIC
DEHEENRTWAS. ATSDR Tid, Zhb %75%1%%%@
BERUHERENNEILS B AREZEZRET A
ODAZ ) ==L\ ELTHWTED, #HfEE L
TIEHwORTWEREWD, —fifEFs LTk MadBicbx
f%r& WBREWENE L, EHiIck MzBwTh, AR, E
N, FFE - RERRLE%ZEB LT, MRL o)fﬁzﬁb%o)
NOAEL X W BIESREL TV

BfE, MRL & LTaM% (1-145),

gt (15-364H)

BEOEME (365HLL L) 2%, BOEBAREIIHLTHE
nNTWwa, BWMEFEIZBITS MRL i, Schantz &0 57—
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%% EiZ, 1 pg/kgbw/day LW EAFHEIN TS,
ZOEERTIE, KEHFEESppt (WHO 55 /53120 pg/
kg bw/day \ZH2%4) ® TCDD #BE L/ BHT7 ¥ ¥
POEFNITFHFNVICHEWTHREDEDOONL LV
b DT, LOAEL & LTHBEIITHNRTWED, Lichis
T, PREERKE LTIE, 7— 73K/ LOAEL L)
ZET3%, SHICHES LHEZEINEHDE T
AwTwa, Zofb, 24410 MRL & LT,B6C3FI vV A
2B B BGEITE T A IKPIN R T » 5, 200 pg/kg bw/
day'®, HEMEFEROMRL & LT, EVEY MIBITLHH
IREEET 2520 pg/kg bw/day'? AR ENT W5,

3. 5. FERDPAMREICIT B RID & MoE

EPA T INFTEIFNAREDNOFEEIZHT L T,
RfD (Reference Dose) #H\WT &7-. RID &%, ZOff
DFOLRVTIE, —oHEENEBRL e ENLET
HHY, FEREFRETHLZOTIESRL, EEORD D
ML, HEEWEOFEE BT 512% LD, LA LK
S E LT, BFEAKICBITS L) 2 HEEENERY, %
CDOFEREVPAMFETIRONLTWI L, HFILFV4+F
YUHEHOBAIZERID ANy 2 75 Y FED10% L 100
FO—ZHT ETHD, EHBTIEZ V. 1996412
EPA I MoE (Margin of Exposure) W aiaz ¥4 %
¥V VHOREEFHMICEY AR, THUITFEHRY RN Y
vy FEEHERERORBE KT A30THY,
MoE %2#10% L7:. Blb, Ny 2752 FLALD104E
WE L2 WIBAITE, B FEEE e MERICBWTHEE
WEBIIR LN TWE W, MoE IZEMNAMLE ERIAY
DEE BT A IO THERAZLEZ LN TVS Y,
EPA T3 E7ZHERTH 5.

4. BHEHEDEE & - L-KRBIE E T OFHE

4. 1. Sv MEMSEMY - RUAMGHEER

Kociba 53, —EES0ILREHE SD 5 » FMIZTCDD %0.001,
0.01, 0.1pg/kg bw/day © Flix (8, 22, 210,
2200 ppt) T105AMIREFIR S L7290, MHEZh £ N86ILo
BTy MIBEOA L EUHE S 72, TR
M D0. 1 ug/kg bw/day BET D AFED L7z, 0.1 ug/
kg/day A EECHEME L 67 BRI G# T £ T
HIIINGEIAERD i, 0.01 ug/kg bw/day FEORET b 12
JEILET VAR E R M AR 6 iz, BERHEIZO0. 001
p8/Kg bw/day BET b RTL AT BREE & b RV % ok
L7248, BEICEBEELFR L LIV Tho 7. HD0.01
R U0.1pg/kg bw/day BEC, RFa7ursar 1)
TRV T 4 L EDOHINAFED SNETIRED LR
ooz, RERHBEOMGEFERET, 0.1 pg/ke
HOMCIFREE IS L FEREROBInI RO o k.
BERTEOER T, FFAOMENMEE Kb @0

2 b LCEIg S N, WEMRFIZE, FEERERL
LT, RS HORBITY, KEMWE, BEIEMEILIHC
MmO ON, Fo, SRR L IBEATED PR
HHNF, FFEEER0.1, 0.01 xg/kg bw/day $ 58 TH
MM R L7225, 0.001 xg/kg bw/day BETI3ZALIE
Boohhhos, EEWEME LTIE, wThdb0.1us/
kg bw/day B2 B VT, METHMBEDS X UHiIRFE LA
FE, HCERFLERE, BECTHEOZERCEFSORFEL
BEOBEENEBICEA L. IROLDHENDL,
NOAEL {30.001 yg/kgbw/day £z bhb. 2B, Z
DOREHETO, EBRETRICBIT 5 PEIER & RO
TCDD i&&13540 ppt TH o 72,

4. 2. v b=HEREEIERAR

Murray % id, TCDD #%0.001,0.01, 0.1 xg/kg bw/day
D& (FIrhiEps, 22, 210, 2200ppt) TSD T v M(FO
AR, M52, ME104) o5 X C=MMREMREBREITo
729, 0.1 ug/kg bw/day TIEHZHBEEIEZLLIETL,
0.01 ug/kg bw/day TRTEHWELT, FBREROKRD, £
BOKEDOBINIIGIZ EOEFEFEEZ RO TS, £LT,
0. 1% 0. 01 pg/kg/day FiTEid T v b OAFHIZERZEZ R
Z3 EHEERT A & & bIT, 0.001 xg/kg/day i, ZHEEE,
WAERKE, FEREFRICEERZRESENWIEND,
NOAEL TH B L#fEE L. LiL, EELIZZFOHE, R
RAHETETVERCWTRBR T — 5 2 BFT L, S0
T8 RETEDETHRNT S &, 0.001 xg/kg/day At
TIREEFEMICABESROONL 2 e h s, T T
LD NOAEL LIS X 2WwEHELTWAY, LalL,
ZHROFHE(L % BN T+ 5 £0.001 £8/kg/day
[ENOAEL LH#EE L THORFEIE AV E VI BER LB L
nz®, b, 0.001 xg/kg bw/day BT, TEMEFR
B F2COAEELRKTEZRL, HAEBREFREIL Fla it
TIAZIETLTWS S, Flb A Cidsizwime, F2
AL PO TEHAELEMEZRL TRV, E51T,
FECAONAHERTOREOBRILREKIZ, Flit
RTIFFZIHEINL 22%, F2& F3ftTidimed, i
8 00.1 ug/kg bw/day BT WO RO AR TN
DTy, ¥, WHO, Aw—5Fv, Frv—
7, hFFTIEIOMENOAEL & LTHEIZHWTY
5. L7zH > T, 0.001 ug/kg/day 25 NOAEL & L Tiff
ETEDLD, HDHWVIZLOAEL ThirH v HiZow
TiE, HEFFEOMEDH Y, LFLIMRICIEIVEoT
WV, BB TRAEBIIERERTZRICIMET S
NOAEL & LTit, 2 Murray 505 v F=#{CHKEET
— #1237 <0.001 ug/kg/day HME—DIFRTH A 9.
4. 3. PHTYILOEESHSR

Rier 51X, TCDD # filkHz5ppt (SEHIfE126 pg/kg bw/
day, WHO 7} # 7 3(180 pg/kg bw/day 1ZM %) K U256
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ppt (il 630 pg/kg bw/day, WHO & 773 900 pg/ i,
. 5. WHO/EURO 2 &+ % TDI FEF{i
kg bw/day \Z40Y) OEETHEML, HEMEGR/I 0B,
Z D13 TCDD G DR THHF LY 2D 525 9845 H25A 2 529H £ T, Y= A — 7 WHO Al

PRt EEDIENEE L FEABEICL VT LA LZH
#ll L7z Rier 5%, TCDD #5-# T10F# KD OEFY
VEPIOBESREEYITY, FTERREOHEERTED
BEOAEMIETLITo /2. ZOFEFR, TCDD O FRMEEIZ
KIFLTC, TENRELXRTHT IV IVOEENEEIC
BMind 5 & & 512, rAFS (the revised American Fertility
Society classification system) A7 — 23SV TEHH L
RFERBECEEMIARICHAT L L2, Al
B, IR UG ppt #, 25 ppt HIZFEHBRESZNE
Nn33%, 71%, S6%DHETR G, “”&Tﬁﬁ?ét
HREED EOFENBIEIINEETCEIR N 2520
x$ L, 5ppt B, 25ppt #ETENEN43%, 71%“65!3‘?.’.%ﬁ$
T OEEIZBEVWEWYREREIE LN

Rier 52 & 5 EEE0EEIZB W T, LOAEL 4%126-180
pg/kgbw/day ThH Y, ZOEIMEHIHEZEE LI2GE
DFHEME LTRMIAR D, L2 L, EEEWREOSHE
HwETIE, BV Tns ZoBEOY VTIRTFENEEDS
HEEFENZ E, Gl RwZ E, TICEBINE
BTlxowz l, OBMBEPD, I OERKELRILIC
TDl %8 E T A Z L IGBEUTIE RV EHETLTWA,
FO#, EHIZFOMBIHIE T [FERNEESIC
BIZT A4 %2 v OFFMIZBT 0038 ] PEATER . S iz,
Zit, Rier 512 L 58D 7 AFXFL~NDT A4 F %
VRBOER, BIILOFERBREZ O LT 5450,
AR E P 2 MER T OFAOHER e EEL,
Rier D FHIREDHEMITBIT AR ZENMAE LTHORY
BT A REHFMT L2 E2EANELAEDNTH L. B
ﬁ@%%uﬁ%%%KEwa&wﬁ,LTmmum%
THMOPDEEND - LN, BETE L,
Rier O ib@ﬂ%%bﬁmei&EiﬁﬁﬁﬁﬁT
HD2HPEHINTVS, R, H2ABLTE, O
TCDD 3Ei% 5 D10 B D Z (M O fF &4 FRHE T
HbHZ L, @QBppt HHEIE2HEORE T LB Z
2V ETNLSD, ZOFICETLEE - HBANCD

WidENC &, OREMLEIC—HEERETHH 5

Z&, MR E N, X o T, Rier DFHIITIZEHROF
ZHRHEEEEVFELTBY, BEDH, F0imonh
TREN TV HMEFHIEBMICE L T, BT —s L
THRATHICEEPH L LD, YHMDOMEHRL LT
I Rier X DEFIIFEHTE 2V, BENLRBET—
FELTIHIFATETY, LoT, BAWMIZIITFMIITE L
Wi DL HRT L7z,

BWT, ¥4 4% TDI OW/EHEAITh . RiRD
m< @6 2. 1. 2H), 0FEDRMO TDIFH - &5 il
BT, 7 v boAFEENE - RRIEERB, S5 NOEL
1000 pg/kg K&, & HIZEMBIRERNIZZ v MF TCDD
RS540 ng/kg A, B F—HIBHEEIOpg/kg I2H/-b E
L, ZRICAEERLI0 (¢ M TOEBBEICHET MR
BFEG TRV L) %M LT, 10pgTCDD/kg bw/day
LRI L 7.

SEE T, BEERE LT, BFE, DER, EF,
TR, B A 7 5Hl, TEF - TEQ, KE®
HEMESICE T 2 11oF o5 L2, FORE,
FAFF L VEBIZEBEEE, BED/ v Ty b YA
2 BEENS T L A LD Ah-receptor 245 5L DT
HY, FoORERE - RICVEE Ah-receptor D{FHE{LIZ
RELTwAZENS, ¥4+ XL VHE~OBEZHITIe b
LETIZE A LT U (EEZERZEIL) 2, b PRV (CE
EWEIENTHAH) I Y, BEETOXBAORHE 2o
7z, o TAMUIELRICRFE S NI-BMERICBT S
LOAEL % H\vy, &5 IZEYEHREFA RIZEDTVIEN
AR (body burden) A dHZEDOLELZITIZ VD
T, FEMlilc@Y & FE2, TDIABRETAI L E L.

TDI BEF I AW 728, BRI BEVAER %Waﬁi
(10-100ng/kg) THRBELTWAHS M AEMEBEL
T, v b, THAFFIVTOER - é«@%@,?ﬁ#
L TOFEHNEIE, <7 A TOY— b ARSI
D EiFohns, —F, LREOFERILL M ERCHRE - &K
LREE (1-10ng/kg) T, B P4S0EEHEZ 0 HELFIZEL
WD LN TWAED, HIZEFNLIEFENTH S Z L
FETRWELT, B ARTWwiWw, —F, EFREMS
BEREEARTHEORNEREIL, 20-100ng/kg T
H5b.

o T, ERABROPTRLMEV LOAEL /R L7~
T AR R o T, FRRORM* o e bo—HEREZ K
5 &, 2.4-200 TEQpg/kg/day & % A, L& L, 2O
Y ADRRE, TOFERREINCHEMEESHET Y
ELT, SRTIIHEX ZHE=E L EEFH 5. 3612
COREBMWRBLELTH, FRIERDICEEE %A
ROKS LD THY, EREHRELHAVCTYH, TDIO
MaThsrEMBOTEELIBRT 2P ENIIERES D
HHEEZOND., TFHEERKICEL L, hARNEHEEY
HwizZ epbfEEsEZE LLWA, LOAEL #Hw/iZ
&, ENDE L ) EREENEVGALHL L, B E
ORI DB NEL GO T, BEAWCRTI-100LE
&k &h, TDIiX1-4 TEQpg/kg/day LEtH S iz, 7B,
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S OBTIIITH O v WHO-TEF 12385< TEQ * A
WwWTWwibzZeyb, 375+ —-PCB (ZDO&EHETIE,
dioxin-like PCB (IFATWE) 23 8LdDTH5E. 4
B TDLAS, BEDODDELEVHIBEBEHELTVEI L
2, TOMREFHELLLTWAD, YHOEE BEHEE T
LHELTEINTHA).

WEDOEEERIIBITAT A+ F T VEHFHe P—HE
HUEi%, 2-6 pg WHO-TEQ/kg/day (hME K #E2-6 ng/
kg/day) & ENnTHY, —EF/ITIEBEIC TDI % E@5 LN
Whdhab, Larl, ez loEREEHHB8AEL
Th, By (10-408) &k b (7-114) OFEHDEN
5, steady state IZEBEERIICIZKELENH AT LI
HETHAH, LPLeds, BRTA4F T EHBIETH
EAHOHIICHE LED, BRICIIREEISHER) R
BWL ARV LD L), HOWILBENEI) T EIRES
N2 kid, ELWiEHTH S (B, 98ETH LA
FEEE S TIE, #72 WHO/EURO A6 BRI ENH E T
BoT, EEALHD D B).

RNERE BRI R, SRSV TERIRE LY
HOBAREE

** b MEIE={RNERHE (ng/kg)xIn(2) /& b
(7.54E)x & MRIRFE(50%)

6. ASBEEYVELE L TOFR

FAFAF TV VEOERI T VAT Oy 2 THhHD,
“HIRE T ©CHRE R IR L~V OBFER”, “CYP1AL -
CYPIB1% EOEMMAHBHZEOFE", Zhiz5l&H<
“FHEERIFEFAM L L LI, “OFBHL ORI BL"
RAEER S TICHREEORBEARE” 2 EPHMLRTWY
B9, FLTZOES, Z0ObODOFHFIEICEER RN WRE
EUNHLIELRIhLEBENTE. HBRELLT,
275+ PCBEELF 44 %L 8, &< IZTCDD DR
SWEENFEEIEETHACED SN TE Y, HiZEmn
hERZHED TS, EPA ONSiREERLZEFET
—<BHTh, F¥A4Fxv U8 8MF) OBf%E: PCB
(109F) %60, oAty zy 42ff) #K&
(HIZBEL TS, ZOF 44 % L YEONFMEEDS
EFER, BEORLVEY - LTy —% AL ERER
Bl o THRELRMNEMNTICHE, Tabby A 4% V8
DEEHIZIZVDY LA FF Ty - LTI~ (TVU—
WiRALAZESZEE, UT“Ah e 77 —") 54
LNTWAEY, 20D A—77> - LETF—THY,
IAMAY 2 YRT Y FaY v OUERICHT BB
bFOHMEMERET o 2IEN Y THE, FZTIDH
TiE, ¥4 XV VHEORNFWEERIILIZoC, BlIEE
TIRHLMI L > TWAEFLZERBLTAHS.

6. 1. A BEEHICEET 2FMR

FAF T VBICASUMEREED Lo RN LT
5113, TCDD OEEHHH I, HESERLLENADSL
NizZ &l 28, 2OHEREIN TV EEHOERDH
PH, NoWEERLELNZELFARLHIETHEUT
DEIILB.

6. 1. 1. HEMEAETEZREGEREE

(EERZET v Fue Yo MKREETE~OEE] F
FTHICO DHERERICEE L -BEETHH. V1 A2
3 v KZD Richard Peterson 5?7V — 7L, JG#G15
H @ Holtzman ¥ v b 120.064~1.0mg/kg ¢ TCDD % H.
AREOHRS LT, HAEBERDBEOFOETFEEICROND
RELHREL. MBI 7Y FaYz VRERD/ST 2
— & & LT, &FEes - ALFIMEERE (anogenital distance),
BRLZEOER, BXUHTERLREOGREL, —&D
Wi 24T o 12825 ZOHERICI L, TR LD TE
LAV (64 ng/kg) A 5 AT b 1, AT D TCDD
DFRF, HEOMATE OB ML (= demasculinization,
& 5 Wit L= feminization) &£ THID LRSI
AR

EPA o Linda Birnbaum o)V — 7i3xt 8 % 5158
» 5 v k(Long-Evans) & /N4 X ¥ —Z358E L T Peterson
5NEBRTBERL. 0.5mg/ke FHEE6 ~150 115
&7z Long Evans 7 v M T, BELETOBTES,
PR C58%, WMIHATI0% ICHA LTz, 2EIR
INEVLA S b, A - IIPIEEEOEHEF KRG E 1
mg LNV THEBEN/OT, Mably 50 R7-HLITIE
TSN L otz W, FHEFEEST v b (25~
60 mg/kg) IZEARTHOFEIZEH VW NL A S — (>3000
mg/kg) TiX, ALARTOZS LzfRizE0 s %
o 72529,

(MiEFA FATBY - HEREFVEY - LET Y "R
EDZEAL] Peterson & D Z v — FI%, BIROERIZH L

ST, FERICHE LS X P AT O I LR S L

DT, BREINTEOWATEIOR ML LH 535 —
CYOMEELE, TOFAMATOYOEBTHE LA, L
L% EPA @ Long-Evans 5 v P Tk 57 A FATFTO
IR ST, WY, ATk, BEbko7 Y F
Yz L7y —DETHIED o725 0T,
BERBICOVWTOHBOHMIIEEEL R E 2o 7.
CHIZHIEHEWT Bjerke 512k o TREES N, HTREE
M0, 7mg/kg UL o> TCDD # 28 L THIET % BIE
L7 BRosEEit, Peterson HDFNIZ— LTV,
Bjerke H 12 Z DR HLEA D L IIRILER THIC
TCDD # #HE T 5 L, AFMBENT A MAT O V0T
BEIBSBILT B &, FORKEEF ADITEO—E il
AL (MEMEAL) ABlERRI SN2 bDL DR EHEL
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L. (FENEE] MEDERI; KNI TH L DML

(MR EENOZE] B ORERZILIC L 55
%P7z Roman &2 L, Zoftliz, giaEE~D
HHLBDHLNIE LTWAED,

.Z.Mﬁiﬁﬁﬁéﬁ%
O?KM@E@%%@T@,RE%%@%%,ﬂﬁ%@
KT, BIUREREDRENFBLREEL Lo TS,
e BERROEY T H 7Y NV TEIEE S 2T 5 NIREE
K@Téiﬁwﬂﬁmﬁ%&ﬁﬁéﬁbfwé

[ZBEDOKET] 51452 8D, ZHEOET, H
AFOBAKES X OCBEHOERRALZE2ERTL L) HE
ERE BT Murtay 512 & » TREMICHIZE S N2D 4, 2
ZH). CTHIIHRLTEME - REBRTOREILEN Y
WTRE TR v, Kociba 513, 13:87% 5072 E1
272 50.0018 &£ U0.01 mg/kg/day D 54T o TCDD
BHEOKREWMELTEY, TNIZINTTALDRET
DMEDEFIBRFEANDEBIZA SN T WA WY, EEBD
BHA 8% 5 DT Murray 5 & Kociba & D#ER O FHE4
BIRTOLBIZEH L WS, ¥4 432 VHOBI~OEE
PIEEIROZ ELRTIIENTH S, 29 LIz BIL ik
EHOREIZE A7) T4 HN - BA 2 3B DT EHEH
BN TWV375 C57BL ¥ 7 ADFRRTOHE, K6
HICE— 2R 6155, BHAHOETHIZO B
Long - Evans 5 v F % w72 EPA @ Gray 5 DFEERIZH
AT, BORORELY FLRAEME (urogenital
tract) ORBEREISBBZINTVS, PRLOFERETIE
HREBARHA TR b5 U F — VHICEE 2w &, mg
LAV R Ml 4 DRI RRERPR O N A5, BEAIC
VB - SERRERA %@#OMn@&ywyﬁﬁwv«
WP LBIERENL VI EHTIE, IZZ—HLERETH-
mLEZOLND,

[FEDOMM] MEEAETEZRFLE ORI E CRICHE L 28
RIEETH H05, TN RICEHETCIREIZESE L.
McNulty (27 4 790V, 1 mg/kg % 9 mlIZ5TCTikE
L7zk & 40 3LCHiE, 0.2mg/kg Tid 4 e 1T
PHETH oI EFHMELTWEN, TheTHET a4
FIZHEHDH D, TCDD 50ng/kg DEKTT7 » AFF L7z
MET, 8UCH 6 ILAENR, FOM4EIHELLZ L, H
L2 1 EIERARTIEDAERHETH 722
L 1532330 20 LA H 5 LT Vv B, Bowman & @, 5 ng/kg
BLU25ng/kg DRV NV EORMPEZERTIE, 25
ng/kg ® TCDD 2 G LMK TT7 » REEHE LR, BEFE
LHFEEBAZOIRSEF I ROATH 72, 5 ng/kg D
FECIE, 8ILH 7ICAHEIRL, 9 b 6 ICidfEiiF%,
LICIERMFRFEATZD, THLDOHIIMBEE HEEN
Lpo 720 FEEIZ DWW TIZ25~50 ng/kg @ LNV THE
BanfeEzons,

T, FEHUBEIIOWTIE, 207 — % OE@EEOITE
o T, #EEITT 2 —EL TRV (4. 3&EE
B#), —RICAREELLVENETIINERERRBRE
N, 7H 7Y (Maccaca muratta) % v 72#F3e 0
WHRIIZZWCH DA, RO & ERBNE R UEFMEICE
THH4OBEENH ), TEITRLZFENE bhidh:
LS, FAFXXF T LB FERRBEDEROIMMIZ
DWTIE, ECREAWLZRELAEROLONLI LIRS D
DERbhA,
1. 3. BRREEEE

MU ERLEY A OB EREMEEE & U CRRBR e
MEE SN LHEEE, —HONSREEL LToERIZL
EELT, CoObONMAERL ETERBRELHHTSZ
ERELD, REEHTORE, BETORNL ELELE
%%@%@o:&ﬁﬁ<#%ﬂ6hfw%:&u;é.L

LRIFIZAED & ) CHUIRB R VE » OEILBTOERIZ
%%%@%EK%%LTED,%ﬁ%ﬁubtﬁ%ﬁ%%
S2TWVBEDT, ZORF2RATEPATRIN DD
4 FF LV VHRGETCOHERREHLTWS,

% OB ERD RS, TCDD O BIRIRREET O
BERLTWED, fEoTHF 14 % % PCB A, HiK
BRABNVEZE SRTMICHEMMEZ LSO Lid, RE
HhfizlgiFiko sz, FoHLEAL, BIREFRLVE
VG U ERPHRBEALVEY - LT YL OEE
HEEBERLAFESIR O ZW. WEOREIIL, ¥/ 4 F
YyOUDP- Ao/ b5y AT7 25—+ (GT)
EHOFEE Lo 7z, MR O T4L XUVBLOERD O
WHIIRBLTWA, F0FE LTI, Mo Sprague-
Dawley v M IZIREETO0.2~20 mg/kg @ TCDD % 134
&4 L 7z Van-Birgelen 5 D 3EE&HS» 1), T4ix TCDD @

HIZIE L THEA L, UDP-GT ¢ OMIZEDOMHENR S
N7 eAA%BI5E L7 Seo H DERIZEIE, JERS
10-16 H @ Sprague-Dawley 5 v b2 TCDD ## %5 L
THEFLERIC TAB L P UDP-GT 2l L2 =25, 0.10
mg/kg/day T TADHEL A (79.6%) & TNITHKT %
UDP-GT {§H0AEERBEMA R & /29,

1. 4 BERNORZE

FPRERIE, NS ERLA M E OREEZNEEOF T,
BRBNOEEO—RLELT, EHEOLIFHEEBEVTNS
HRTHL., TITWIFRRER, AR, %% -0
TR, BIUMERZAEMBE LT, £ o0/EHIZM
DERDO*:y VI =0 %L, MEICHELFELDD, £
NENEEROEFEE L HF T AREL o Twb, JEAH
RERFOBFRNMFERRACKFE~NORFE L, LH - %
BB eRmARNEIT. ) LB TE2ELN
i3, TNHORBIZL o TREMOBIIZ, EEELERELR o7



BG4 X VEOVRSTEAA Y, SHIZERAOBRKERUASTREEEYHE & L TOER 9

HNoWBEEHEEREEYD EIFoh s 2 Litdh 5499,
TCDD OMRERANDOHEEN 2 ZLEICET 205, £/
HEWZLWA, T0IZ Lid, REOBHIRER RIVE Y E A4
LAZEEOMETIIEI2ZEEE DS,

TCDD D ECRFHANDZEBOR T, WoFE L abicE
TR VE Y ADEEE N L7 EEL— FER &
NTwa, BEEETOS vy PR T, FREAVE
v (T4,T3) i, HA LMoL 3 Y YIS
MboTHEND, 6123y y - ¥ DRHAWR,
NGF1-A OREBDEAHP LTI I MO TS,
ZORERUIEER L L, o o—RzHIR
BRARNVE DL RVOEARIE, BRI ORTHE A
25726 FTbDEHESN TS, TCDDIZL 5 T4
LARVORTIREICRZZEBYTHY, TCDD £ PCB O
FH LIRERETORIIBITS, BRIRRIVEYDEE
LR EANOREIL, 2R )RV THER
ENDZTEMED DD L\ Z & TH B0,

6. 2. AMBEEREDA DXL

FAXEY VEOBEAN AR LET Y — AL TET S
ZERUEIR SR Y)DF—F THL 2T o T,
FAFFY VEOF by u— LRAETREE PAS0DFEL, [
BERRIET O Liticd 5 EREYIERDY) (XRE: xenobiotic
responsive elements) DS T E U REFAGICHE D
(0, OFRLZLIRKRINLEHFBE L OBETIE, &
ERICBITAO0FELETORBED Ah L7y — D3I
PHBENTWD, ¥4 %2 5, Rt L flgEo
BIFRDIRT 2B ERI T, TREDOMETIIT Y~
INERHIR I R ZBR ORI S N0D, FRENM S o
BV TW A Z EAREINLIIE-TWA, TH L
EBRILHoTIAFF T ORNSWEEERED, Ah L
Sy —BrAradzy - LETY-EEFOLEBO
IGZ BT Armnt (Ah-receptor nuclear translocator) &
EHIHEL, FORBERETH LV ) FRREHARK
RO LEITRENTNAED,

CORKEREE,SHATEI N/ PCDD 12T A5 E/
FS57WiIzr L, Ah L e 75 —DRENIOVWTEHIZ
S PICRo TS, F4F XY VHESHORS
5T LTHLNTWA C57BL & DBA OKZRIFEDO~ T A
T, ZEROEEBRNEDOEVTHEL IR -oTED,
F9 LIEETEED, v b2 a0ic0EICH 50T
PHEWZ L o TREBERTNS,

6. 2. 1. 7YU—ViR{LkFE (Ah) LETH2—

Ah V7 ¥ —OFEEFHEL POTFHIhTnLH T
HHH, FOZU—=V FOHEL, 191-2FEDZ L TH
BB = b ODERBREBICIOWTIE, BIETHIIE
L7z Allan B. Okey HO#EHP B LY, EFIZ/D—=
VLo RS ORFED T L EL, T2

TORMIIPEEIZL L0 D, Ah L7y —Iid, 8%, >
g v 7B HspI) EFHEELTVE, F1+FT /R A
FNaAT LY EDREIZL ), Hp90Z REEL, Ah L t
7 & — P #4THF (Ah Receptor Responsive Elements)
EE&E5T A, £ L7 AhR-Amt O ~FU- ¥ 4 < —i,
DNA F @D XRE 2467 5. 2O XRE BEH 612X o T
CYP4501ALEE T Lic R &7 CAC - GONA/T # 1
VEVHARFIE LTBDY, 20k, CYPIA2, F V¥
FAYS-FF VAT 2T KR LA DEYRBBERD
EERNmESICRE IR ENRTWwS, F4+2T 088
FYRBBRROBIMEZT o TV BEEMIZ DX I
LTEREA, BERENT &2, 2oy AR
&, Ah L7y -G BL, A Y2 b
Y7y —BIEFLEMAD2S ENA DRE (dioxin responsive
elements) * & BB - BEWTH o722, AhL T & —-
Amt A, ERE OflEBOZ I N —~DLT R
raY iy LT YOS ETO y TR LN,
FAFX YO A oY YIHITERHOD % &b —8
*HATAFRLEZONS.

*DRE (dioxin responsive elements) & 1IN 5. =
DFALVE, AhL Ty -k Amt O HD Y ¥ 7527
DB L o T, EEE T 5% b D080,

6.2. 2. PU—IWRILAFELETEZ— (Ah) O/ v -

77 MEVD

Ah Lt 7y —0ORBEIFBEHOOZE LRICEHES R,
AHHOBEL OFEAITREENT VS Z LIIFEROHEY
THAHH, Ah LT 5 —DEAENTOY F ¥ FIZHL »
ThL, TOZFFERIERLLTCE—=T 7V - LET S —
Thb. DD/ v - 7 ORI IAT
bh, BETTII3IREAIRE SN TS, ERNEERE
BIKRE LTARBTH S, 714 F 7 VEHONTWEER
WPEELZ Yz y ORIV EY - LET S =2 R
THLDOTIIRL, AhLET P —%A4T5b0LEFES
NAR|E L o7-8lE, AhL Ty —DI/ v o 7y
Fe AL, FA4FF T BREORENEOEEZEDT
FREBEINE Do 2BIEITVTNSES, AhLtT¥
—Jws TR, TUFLASOER LR
DFEND L FOHRER SN 24D LT, HEICSD
DFEHRFOECDDHHH, BERHIIE A LTI -2 R
LB TIE, YA+ o REICEAO8HREHMS
NAERYOBFBICHTIREOE{EDOLN o7z, L
LS, ThLOREYYRIMEIPONMES 272
RETOREOUTR EE LIRS R ITER 642w
HENHDLDT, ¥A4+F L VED AL LT F —% A&
BWEHOFETIC W TR R 2,

6. 2. 3. AhLETF—E41F %Y EOHKRER
FAFFVARHIZAW L ET Y =2 A S WRAOR
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FH DRI OV TR OBED TH S, BEHO
Ah Lt Ty =L 5445y VEOERERIZOWTHS
PLRHEEEPERL TAS.

TCDD iZ Ah Lt 7% —% A4 LT, ZOEHEZEHTS.
Zof, Ah L7y =2 U THEAME2 2L EmI21E,
PCBs, PCDDs, PCDFs & ¥ Hi5 v Tw 2, TCDD 2%
AhL 77 =% A4 LT, ZOEA2RBTHEE, FD Y
VST EIL, BRO LI T Y Fizk o TIRiGIEE R S
B EL{LE T (ligand activated transcriptional enhancer)
ELTHERET 5%, AhLE7 % —1d, MilRENTHLF O
DU UBEEE2RA RV —OHIHERTFE LT
FERLTWATSS TCDD Z Ah LT % — % A4 LT
HNILA POV 2V SEFELANNVETFTIFC, AV v
TERBHELZIRIT A2 2 MO TR, ZLCTZh
SAT—E O FEMER AL B W et % ZEIZANFIZE D
TbRTWa™2™, E52 TCDD ORI % HEICILAL,
Ah Lt 7% —L#EEL T, BEE5RERT & LTkt
PSGRIZFRTIAI ) =5V - TIrFR—-F - f v
Ey =204 85— a—%Y1pkEDRERHEIZ
BS54 EFICHERATAZ LSRG I TV,

6. 3. AhL 72— DEYTFHEOFICETIZRRE

ERSE A48 (3D-QSAR)

BE CERBEN TV LIRS WEERLFEYEEZEALD
ICEHEOT DO ET AL DB SDEREE 2o T
HRBFROERIL, R, ATWsVE A HUERO XA
ZALPHLNI TV EIZHY, FORTHIDOI LN
ZEBOBREN DT v PREBICERYEG-oTwAH T L
2HA™, FA—WED L YT — 2B E T (co-factors)
DREIZB L TE o2 B o KIeE 2 RT 2 L 0HS
NBEVETY—-UH Y FRIZH- T EEEETE»S R
728 M iEEAH I (SAR=structure activity relationship)
AR IECHFIZBR o TLABVY. Lk nozZ At
v, FITIOMHERTD, %5 SAR TR, =
R I6(3D) 2/ T 0 RS 0 5 =7 (quantitative) % ZE L 7z
3D-QSAR T, L2bLt 7y —oRpErEfbsdTr
2Ty LY H Y FORFOHE D SHEERZHRET 2,
EWEM DY, (Comparative Biological Field Analysis) |2
BIF53D-QSARIZ L % ¥4 * % ¥ VAR ZE D%
EHETLE>TWED®, 4 & L) CBFA - 3D-QSAR i3,
AHNA FEF G EORISERBICB Lz, T4
EERBERIZE BRI BOFH L WEIREAHASTH
B, INDPRERZOELCTHI - RIREERI$2 8
KOBNDO0HBLWHZETHAE,

KE EPA (X, ED-STAC (Endocrine Disruptor Screen-
ing & Testing Advisory Committee) 72 AEB&%EoT
BRI ETolohT, BBOLE Y —EARBIC LS -
A=y FEREHRLTWAEY, THEF0EHIZLH

AN, FEROZRIE VNN TOMEGHERBERIHE
BICARR LTS Z 13T BB e A & D Fk
RIZTML TS, LTy —EHa TERELTEO=
RIME L, VA Y FE 2 EMHAOMERRERD S
Vo i EYIER O 2 ER L7-3D-QSAR 2 HEE T ST
RREIBAEDOL 5 L% TRV, EFHOR
WAL > & — TOROTRICRESZ BV
RO S LIFICHEN2EWTwE LA TH S,

7. b U

WHO L L A5 443 VY EOHBEMFTMP 2 SR,
TDIAZhETL Y RWEICRES 2L, BHEO
Ao PREWTFMOETD, HWRNIIEZKOEELE R
ArBbhsb, HEEIZKELTE, 400 TDIA 275
F—PCB#bEL I Lhb, BRTEBEAKO T I TRk
WHO Oo#itilEL Bz A#HEaIHES NS, /2, 40 -
DOFFHIZEE L, T T TONOEL - NOAEL & ARHEEMR
BIZX A2 HERP S, EYIRIIESWIARRNERE & A H
ERBEE BV EpER SN, SR04 0bFHE
REWFM~OBERDEFTFRINS., HET—-FICHL
TiE, TEF oI, LBFNEHS 252272012,
MOEL DT AL AFY PEHIZOWTD invive Bl - B
EBRMPLELBRbNRL, TDZ 2, IARC OFEA AT
fIicBWT, TS BOMETI /XL HORT
TCDD @& EE LY, Group 1l SNz v b L4y
»5 (b7 &2, IARC/EHC O ffiscidsit, Sh T
TCDD 12 L CHATH Y, &t PCDD - PCDF {ZD W
THEESRTHB), THXFLVOFEHRBEEICEALTD,
FMOETELREIANH Y, BIEETHO N F FREE
2B B EBREREISF NS,

HBURBEBEIZOWTIE, AhLETY— 979k
BOBRIZED, FAFF L UHOEGREENEERE
LARVOBMBEOHEBTIRFAL LTS —KIE E A TRE
MBS NI Lo i, ZnZEizkh, ¥
44X VHEERDMAEDSHZDOHENE & FREIZ—2IZH
ko2 L9 ICBbhD, FhiEsEZ2FD, &7, [
LTy =% hTrH405 3% HLS U
PCBs DR V7% — & DF5E - R E O/ ST X —
FIZDOWTDIRERTF—¥ - R—=2A%2¥iFTHI L THY,
ROT, Z2OMEEYOEEEEREYHEEL Lot 0
BIEFICWT 2R LOFFMZ A D51 4 F 2 VHIEIC
BHOPIZTHILTHA, FLTONVTIEEOHEZRE
L7z, FFHMS¥R7% TEF #8752 TH D, itk
RAVTEERLVARVOEYREICLSL TEFD, #5L
72H LWTEF N #471, BROMF oo TP —1iC
predictivity D& WRER 2R ENEEE RS 5 2 1L
RR L, EANEELAKRICRMOE N EEL EGE



BIIS : ¥4 FF L EDVRA2TRAAY b, SHCENSOBERITE PR T e LTOER 11
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Special Reports

SR - £AEOFIH L ToReH
FHr T
The Utilizatain and Safety of Medicinal Plants and Crude Drugs

Motoyoshi Satake®

Recently, herbal remedy and health caring food are widely used throughout the generation.
These main plant materials have been characterized and classified into 5 categories, by the
Ministry of Health and Welfare (MHW), Japanese Government, in 1971, which include 3 medicine
divisions and 2 food divisions. These categories, having only limited number of plants, were quite
difficult to classify the newly imported plant materials. In order to solve this problem, each
category was updated to include new herbal materials in March 1998.

Kampo medicines are Japanese traditional medicines, which has been used for the patients
mostly by doctors of western medicine and 3 kinds of Kampo prescription had been reevaluated by
the drug reevaluation system of Japan. But, along with the expanding consumption of the Kampo
medicines in the clinical treatments, several side effects of the Kampo medicines has recently
been reported by the collection of adverse reaction data of MHW , these side effects are important
signals for believing the safety of natural drugs.

The chapter I is definition of medicinal plant and crude drugs, and chapter II is reported of WHO
guidelines for the traditional medicines. Chapter IIl is 4 section; 1. safety of the medicinal plants
and crude drugs is included the poisonous plant and the side effect of Kampo medicines, 2. the
pesticide for the crude drugs in Japanese Pharmacopoeia, 3. limited test of contamination of
microorganisms, 4. Identification of medicinal plant names. Chapter IV is the definition of drugs
and food. The chapter V is the drugs type materials used in young generation for hallucinogenic or
sexual purpose. Chapter VI is the stance to research work for the new drugs from plant gene

resources in the world.

Keywords: kampo medicines, medicinal plant, crude drugs, safety, pesticide
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WHOOBh &, WM. A% - EAMYORENE, V. ARLE
ERORSG, V.whb®a5EF7 vy 7OFEM, VI.EHE
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HERHYWEIANFEOELADODH L &AL THFET IO
T, #OHBEALRIOEBEDLDNL, #HRLEOEREY
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HiThs, HREOHROEETV VIZIZFD16% DS
LTWaDT, #8000 DRI H > THREET
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OREI LD ERTHT Sy (R—, ZrTFV, 2
ar¥y, 79VN) 23 Th, 1458, S16HEE 3 HI
Wsd b L#E L TnBO.
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AV FAVTORBEY YLy, 204, BH7-HOR%
BP L4 OEREYRRWIZEEibhTE 7~
VOAYTAADEE, TI)IORMELEINSIZH
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ERToIEHICKFLTRBEATYAE, EE (12054
H) I 3EH TEmEmEIc A, dgE (12068 8) 3%8%%
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L L, RRPIABEI AL 2o, AW L DR
o TR DOV FHEERDHL, TANCHZ Y/
Y FREYFOEDORST, TV IR VA2 AEAL
MR LTWA, ARENTVW RS FZF Y T OB4
Er o )RAF BRI Y OEHREEE LTHLR TN S,
ML bEY, FlZiE, <4y (#) OBSThirry
= P VIEERINTWA,

Il SEAWEY - £FICET3WHODE X0

WHOWX19784ED T V< —§ HET, FEOEEMTH
WA FAYEDSEERR S N {ZHEIE (traditional remedy) % H{
DAL ) LIRIB LA, H4B (HE, 19874F) RUHS
m (%), 19894F) EREZHMITEE&# (ICDRA) T
EPRAICIG | S N A GHEE OGN T S et a7
N, EOROTFIEZRTHA NI UVHFER S, 2
EEoWT, GHERVARAEICETS 42054 F74
e S .

(1) &= 38 & P4 3 21 %) (Herbal Medicines) D i 2, &4

&, BERERCEBEOSRICET MO0 54

K3 4 > (WHO, 1991, Guidelines for the Assessment
of Herbal Medicines, Assessment of Quality, Safety,
and Efficacy and Intended Use)

A) ¥ & L T o3l (Pharmaceutical assessment) {3
ZEDERFOZLNWEW SN TWE0ZEMHL, W&
2T 57001 3ERE L UEREANICE L TOGMPIZTE
bliThiEhontEhTng,

a) AFICHE L TIREFEOFR L EREICHEE L, FIAH
MEHOLMILT, FHEEiTs L. b LIGHELED
PHLPLEIEENERBTH I L. FERELLIERID
FE L -FHEELEOLMEERL T, &L H10EMT
BETAHIE, Oy MEFREHRT AL, ZRIIRES
NIRRT A L

b) HZEBGERNIE L TIIREIC 2 0 RSk 7 i ik
LA Tidnohv, RETHO»ICHERT A HEL T
LTz o kv, Z2OHENLRVEZIZIEI IO PR
F—rTHIw,

c) EHBLEICE L CIZBRIEEEE  EEICRiE T 5 2 L.
REMERTEDHELRHT A L. BT L2 HEI %
Wek 7 av bty = Th kv, SRR
BICAET 5 —RM 2 HANZHED) 2 &

d) ZEEICEL TiE, mic Lz SORmOYHE
B - ALFENLEEE 2 FRGEGCRERL T, HOEHEE2
FEL§AHCZ L.

B) &M OIM (Safety assessment) (ZEJL Tl

a) T2 TRECH VUL EEICH ) ANERET
H5.

b) BERICHESCREBTORBE L TE, BVWEMEAL

TREMOFTMVINTZ LI ZENEME 25,

C) AahtE L EROMAICHEY HEHEE, AT D
FRRAER, EHFBRURESLXHMOT LD 2/EY, R
BAG R LR DT EOXMESZIZ LT, FHEZAT
.

a) JEMITTEERS DR & BROFEZ BT 5.

b) BEIEE T 5720 ORBPUL, EMPLEHEELHAVS
EHET 2 S SNl 4 ORBREEETRETH 5.

¢) REHMIFTVIDLHF LV LD LOREDHET
FHETRETH 5.

d) HEHOLOORBOWHIL, HHPHETIIT NV
RIEMIZoAZ L,

e) BREOFHMIE, BEERETOMOZEFEFEHZMELT,
EHERE L —MEDAANREIERHRETHS.

EFEOLEREICETAETI P4V
(Quality control methods for medicinal plant materials,
WHO, July, 1992)

FEOERHTEEO—MHHABFELSEIILT, TLNIT
HEIFLDHTONZDDTHS.

A) BERBEZTO L &0 HBoRkvF, B) R0k
Wik, C) HEFREDOBIE R OE BBk, D) g s
v b5 78, E) IRGOBEDE, F) o3 28iHE
B, G) Ry LEREWHoOGENEE, H) Ml
Eik, ) HROWENEE, J) EnkoflEsE, K) ¥
Y=y ozl L) BiRER M) Kk, N) RH
BREORE (2HEHEOEFEL L), O) fELEER
DRERE, P) BUEYMOREE, Q) BRI EDH IS
DWTREIN TS,

QVEEOLZEW EAHUFMO D ORRHAFT A F 5
4 » (Reseach guideline for the safety and efficacy
evaluation of herbal medicines WHO, Oct. 1992)

DA T4 L, TR BN AT SIS -
SRR EFCAER T2 2 00ReEWRLHE 2 RET T
57200 DT, FEDES - FERHY & BV IEIHI
THEREPERTORYFEEE L TERL, EHIC
BwonTEHMPR XA ESZILT 1) MHO
E, 2) BYHESNR ORI SE, 3) #EER
B (B, 1B, Rt SREEEE, 4) BRRER
WEFE (EREREBHEICLT, £72 4 XTi1)) £
LoT, REWRANEZTMETHLDTH 5.

@) MY - EHEOHAEBERSEL20ODHA FT
A 1 (Guideline for Appropriate Use of Herbal
Medicines) (WHO, Dec. 1997)

WHOR K FEHEHERENTOERMEY - EEZHERD
RERERE D 728 IZWHO & B A HREY IATEI T 5 7200
FHiEemLi. TopT, ERNY - 2EOREEHMNE
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LTHEIEL T A, 7T EORAN Y YEOMAIZERERORES LHFETHY,

WHO T EEIME > TWAIERMMONT, HRIIZ
WP OWT, B/ VT TEERPTHS.

Il &% - ZREHOREM

(1) BB O BRI RO EHEORIER

R - ERRLSOANLDFIBL, T, ¥E&%
LOWHRENTELLEEZNFLTHS., LrL, ERNY
XFORBEMLAE (B THEMTRUT, RATSY
DbHY, —PRICEEAEDIEE LIV RV, EFEDF
FoBE LT, NIHTIOEE (HF) oBEsh:
L DI FR B TRH S, P I T NOBERST
A=F RV ATVERT, EWHEERT. L2LS
DL EMAIAKSREND L F0HEMEITH1/10012553F 1L
ENB,. ZONKRDBHED, EHTROHENT-OEHEN
IR BB H D, AT DmesaconitineDEME T
e % 5TU20.2-0.3mg/kg ThH HHY, 7 F VI
K4 R S N 7zbenzylmesaconitine T 1340-50 mg/kg T, X
VA NV IEDSINK S B L7z mesaconine T % 300-330 mg/
kg kg L E nTwaD, (Fig. 1) (Fig. 2)

aconitine

OCH,

“OH

Fig. 1

mesaconitine

Fig. 2

FORT VYWEOHE O Epterosin 2 Bl 5 I LY, #
D%, LR SIZEY T T EDRA ¥ Hptaquiloside 5t
Ranrt. ptaquiloside X7 7 Y2490, 05-0.06% & $ 1,
B, TAAY, BICEEAYT, KIHRESORMIP
W% VDfKﬁEB’J&pF]E?i(E“C 3EIEAEEL, WAL
n<, E#H{L+5. (Fig.3)

ptaquiloside

OH
OH
OH
Fig. 3
MAROBIEME LT, EHEORTRERLSfEbIT
WAL TH B/AINERGORHERDIERPELELIZEES

hTws, ZOBMERIZEBIZA -7z 0-a®D
PR 2EEMRTH S, Zof, BRAESNTWEHE
WEARBTVRFATOVELBREIN TS, 205
DEEEICE LT, EHELEEG SN &L OMELE
AbOZEZONDDT, B bR LHEILETH 5.
ity O oV TidHarbone D i 5 A IR &
TwWb, Zohc, atHEE (LD50E) 2SiEikshTn
AR EFEIZT DD, (Table 1)

(2) £ ZEBNDZEREZEK

HFOMBERERD D b, BRI OV TR ZITY,
S5 H ICDDTH R UBHCHOH E X ZE L. TNETHE
FHOFEARE IOV TOGHHEROILETIIDDTH K
UBHCH OB OMEDIRIN S o 7. FITEEOKRT
BEOHEIZOWT, MEfETo/L 2 A LiESmEBICH
LTC—EIl&/ D LNT=DT, X EZITo7. —7K,
WHOIIER T OERILZEHTHB Y, 19924, £HDG
HERLLTHFYES )T LEFHVETAZOT MY
77 (GC) Iz & » RIIHRFARESIELREL, I -
2y NZEF 1199245 Pharmeuropa (3 — 1 v 338
Ti7+—74h) TEER (B, AL A, 7av547 -
N=T) IOV TEEN 2 REOKREFFELBEL Tw»
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avYy, kv, vrFER, SV URUPSVYYVE
(FUGR) chiEERRER L L C DDT HIK U BHC M E*
RE L7z, ZHckEY, BREE - RIS T b (SR
HKEEH), VI FNI—-70 GREMERERE), ~FH
(EFEAEHEH), op-DDT, pp’-DDT, pp’-DDD,
p,p’-DDE, ¢ -BHC, -BHC, y -BHC JU° 6 -BHC %5810
Y (AR

IR OVERR B OEREMEIE, TTEMNICBIT B4
O BHEOBN LIRS A DI L T2 72, &£
FEIT1993EEEIZ BT B AR L WHEOH R OM, FiEmo
M (b ¥, 40, 0TIy, hvVy, Yvoy
y, VuVay, kryday, 7o9av, y4e, b
+, FYE, bk, NPAF, bYZV) RHW, EFE
OEFERAL, BERE, BaiEE, BEoRER EEEEIC

ANTRAZ, SHAEG, SERBE, HAEREET,
THERBRE - EMOFELRECEZIILTTo /2. 37,

SHTERE & L T19904E F TOHARBETHRIZL TV
L f LN O BRI O & B A HEIEER 145, AR
CHISHER AN A — MH 1 FE2EE L.
RPEOHER, VOPDEFEIIBVTREF RBE SN
e, FNLRITIEHRERICE A LEESNL b ORWHED
FERMTORYG BELEL LB L THERNMED DD TH o7z,
LoL, =V I vEEE IR Y FRIZBWTIZESR
TELZVWEORENED LN, FEEQGE) =Y
Y TlE, # BHC »8 H2%0.2ppm # 2 72, HEED
v ERE (ET) T 4 508 2 30 TH# BHC £70.2
ppm Bl ETH o7, B, ENENDLO(6 HE) Tl
BHC & DDT » i & 25, i b #E2130.01 ppm
DTFThh, Nvrroyy FRELiEESNS, It
T, 133 B BHC T 0.2ppm MR 2D 0T
8st#l, T/ DDT TO.2ppm 2ME TW b DAT6 R
HTho.

() EEDOWEMRE AR

BI2IE AARER S 2 BB T2 RE
KERFEASEIE N, BAFIEAERICE L Tiio e EREEE
FaE LB ICABEOBERPREIN TS, 2020, &
BOSRERRIEE L TLER LR L, HEERUESF]

ADEREOMEMEERI T 5720, BEIESE, HAds,
MR TE ARNIOWTEERELTo7/2. 2B, &

BRI OVWTIE, AELIZL Y ITFbNIEH49E D ESE
BIFI O W ERETIZL'®,  BRAI534E 0 438 D A T R g R
HEODREREBEIIRGT L. 2, AT MF T O
mbfro7e.
E%iﬁ,%Xi%ma%ﬂﬁi%mﬁ%%h%ﬂwﬁ
DEAELE, 20 OMAKES 2, BANIHA, 7, #5H),
WHIF AR EHW, 1) Eﬁbiaﬁ’e Ty L EaYy, Y
¥ ATy, FyNRs, FyLy, hvary, AU,

FAY, FIAALY, FrFETF, avTy, 42, ¥
Yy, Yx vy, vav¥xaw, vy, 7Y,
VmYay, ¥4Fy, y4vy, Favd, FUE, b
Y& MYy, STV, NVE, TrYay, By Y
¥, 37402943, 86k, 2) MEEE . VA F
avk, FUITVR, FIUNIR, AVVIEK, AUV
K, TALK, FUFTIE, $YVVEK, Yy IVIR,
awFavk, vryFE, BVTIER, voIaURE,
FAFYK, Fav Ik, FYEEK, FUEE by
K, TrJavER, RyUEER, FILZUEDALELE,
S6HR{R. 3) ASEBAI . ALK 154K, SEA 6 MR, HAI3
Btk 4) =% AHH] L EH X AR T v,
ﬁ%ﬁ&uiﬂ%%%fﬁht,%wlgUguTw
HRFETRR) ) yEBRERImL IZHREE LR
ﬂﬁ&Lt.ﬁﬂ&@ﬁﬁu,ﬁﬂﬁlme%tbw%&
PEARARIE (RETIL X 10°~ X 10°, BLHIIE X10°) TREL .
13 ERBRERH OREMRERRELHNT, - MKl

ul

CERTATRE), - ST CERTARRIRE), - KHT,
%@fpvﬁ% R ONEE T, v AT ¥

WELTRT 79 FEY v OMEREBEITo 7.
%@ﬁ%,

1) BRAEREOMEEHEIEX10® (CFU/g) (LLTR)
FCHTT%, X10°0519%, X10°LAEAT4 % T, EERM
I X10%E TH86%, X10°H%10%, X10*LLEA4 % TH
oz, MBS B anNL Ay Ty, =0y Py, A
B ks Ay Ty, FoLYy, A4k, boF
BRI TEETEL LIS EB—HEEZSNL,
B, AR, BEREOHMSUrEETLLEDND
ZEnL, SHOWENLETHS.

2) BEAEEOMEMREETIZX10°E THE6%, X10'2°
38%, X10°LLE2%6% T, HERIEEIIX10°E THT72%,
X10%5522%, X10°LLEA6% TH o 7z, BERAEDE & R
WZHhH .

3) EFEMACIRAEDMEIRE ZIINDA9 %, X10°F
TH60%, X10'4%22%, X10°LLLAT9 % C, EEMHIE
IINDA395% T, LM ENIZBDTHXIPPH 2% TH
ot F77, HEBICOWTIEIHIERTOEVWIIZD O
o l2%, BEIESHRE TR RN, FONRITLHA 2
o, AH 6 AP THHI OB RIEVCHERERLL. &
B, £EE KRB I o F O b 3REHIE 7 =
J — VEOBRHMBHEE SN, SEEREDORIGH, HE
7 N EHE, FREIERETHER SN o7

4) ¥ AFNOMBEIMETRIZ, X100 T A%84% T16% A
X10PTH Y, BEEICOVWTIZ 1 HFEHIXI02%H &R
72DATERYIZETAUT THo . THHDOMEEANZ
DWTHIE OB ENREHI DO W TR S H G E O
HORENLELEZOND.
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5) £ OHEAEYIREABREDVER 2 #ixA AT T
VBY, HHOMECEFIEEEVANTHL LV )
BEBTVES,

6) T77 bF I i3 ENLrolds, T7I7 %
VUBEER I —MOEETHO LN,

B EEOERE EHKHED

HEIFEFUC DOV, EHPREINTVE DL L0V,
By AEZRIZH o T B BUIRTIE, Z0EBEERL D
DH&H ol BEOREHFEPHFEICRIFEDLRL LI I
LhHE, ZOERDENIL T, RAOHEEFBDLN
5. M, EEFEEOPES L ORGSO HEFEAFRH S
NTETWAE., TOLI) RMERREOERE»S, 13WEH
RERFHE—EHCEFROMMBELHIE L2, Rkiddt
BEOMYa ey arHi ENsRETH LA, {FHEL
BT HDAHT, TOMOFEBREHFLELHT L TR0
BA&Ho7:. ZTTHREBREE L DEFRIIT L2012, 8
BOL D) GERLEBIEEAELT, “COMERE" R “ZF0
f#z” oL E L, MArRETLHIIE2HBEL
7.

Rl e LTid, EERUTHEDEGEOME 0&EFIZ %
DBEIR" % “Z Otz SO H 5 mEICDWT,
FELRIMEOFHELET TR L To /2. B, ZFFHD
BREIEY, E7FOMERRI L Z0MAHL N &S
N7bnbE\v., ZO-OERLFIITHIR L2, ER
SRS L LWL R EEOR I3 % 3k
FETrH00, HPL0OREMHET, £HLTLHESE
PRETELZVHONH B, TORHBEFIZEY, EP R
USP k[ERkIC “FDMREE" ORBExZ L. /2, A
VYOI LTREBE OEEXEE LT, Javaya
Ty IRFESREN R L WD RIERITb o7z,
WEZTomBR ATy, o7, YLy, hJ
avy, ¥V, Fagy, A, v14a, yriy,
Yrlay, Yxrx¥s, vavw, vy, VIUNTE,
vay, v4v7y, BilE, WHEBER, FrE, vk
W, bIFITY, vuE, ONIEVEY, Nvh Ny
A, Ex s, vFY, Javyy, u—+arThHb,
“FoMEE" FOREITRomBIETIETTA, T
yvray, ALYV, H—¥, Aoy, BisE, 7
VE M, VIR, =), 2Ty, 22— )iH,
Vavay, ulrsThhb,

V. EEREBRBOXS

E AR IR0 0 [MERGEEERF O BREE S O F S U
DIZDWT] Lo TEERLEBRORX T 24T TE T,
BFI624E 9 H22H K OFHE104E 3 A31H 2 Z O@HI D —HF
IEM T b7z, FHLVWEHNIL Wb i N—TDE ) K
WIZDWT] T, N—=T7OHRIIEEEIZHEED D 5FEYH

Ao TwwnprziEagf LT, £&THIE, L) Ak
Whkwiyac ke Li@mcds. 40, HLshi:
Wz Fr7, Tvvasx, Ja¥iyy, <U77
FI, AFaw, t4avF ¥y, AvyaAf sy
DTHEATHS. LD ORBFOMY LAk, E
ML RFERELLEVIRY, 7 7 VHRiEHR,
AHTHYIRZ AL LTHDE. BEEZUNOEEZIBRL
AN ONIFHIERELTBY, Z20LLEIHET 5
WAFLENT VS,

RO FIIENC L o TREDZDT, BIEOH %
.

-0y NOEFEIIVT IR EZHREOSWEIICD
WCHRRTHRL LD, 75 0 A CIIMEHEOEES T T
ADFEEIZL > TRIF 4 7Y A MRS TEY, &
e LTROLNBRIRGETE 5. £OMOIT4EDL
HOE, BEME L TOMBLERTHREPLEL RS
ORIz OWTE, BFREEGROBETREET
RTEETHIEIVLETH S,

FAYTIRIIEALETOEEUFHIEERE L THH
ENTWEG, 1978FELLEID F A4 YOG THFTEENTED,
FAvERZIa—ay SEET, THH LR R G
R EPFHOERE P ELHLDLIEHEN NN — TIEEEL L
THesND, [AEEIOEFRRIE, TETHY, FE
WRVEDONBLEEIIDAEGE LTHREENRTVS,
ZOAE, BEREBERTLIESROON, EESNLED
VRN GEBDHREETR L TUIVITEnEEATWS,

AXYY ATREERLOGE, BE&THY, »oEER
HIZhEEZIEE L2 WD DI REHEAR SRS, Zetnil
REIPRBOHEETH L. HETOHEEDEHN—T PN
TATZIVAMIHLTEY, A& LTHEERELTD
BOET 22 &3 Tcadtw, T/, loy R M, &£2%
FRLBTIUE R 5 2 WEERBOFIFRETH 5.

T A A TIRAEERUCEERF © &5 Dietary Supple-
mentDIFENZET BNy 7 - K F i (Hatch-Harkin bill)
HI9944E10  ICRES TaI a3 Az, T OBEEREY I
Dietary Supplement DIER & # >, LB BLILIED
L9 BBEROFH L OBHEELIY IR b 0T, FEE
ZEOEWEXRERITZILLEROTEERE LN D
Dietary Supplement 25NNV A7 7 —|ZIRD T & HES
ol dThHE, ZOLOEERRELITAY IR
FOEEREEO—D EALEI, EFBRFIILETEY
O DORBEIIA LTI LWALE 2B 55, HBE~DIE
MR RELbOOFHEICE LT, BHORWENY
L729, B BIET A2 i LWk INnTW5S, BIE,
COFEROERICETAMBESRE SN, —EIRESER
FHUSP LI oBEFT b iITbhTnd, KEOERFD
1820 DV TII21THE O A AU S LTV 725, H



PErT L MY - BRI L 20Rek 21

FED USP 23k TI326fE TH 5.

T AN I DON—THERIMEORELEL R LD, I
ETON—TOEREREMTHREL TV 5,

HARIZBTD Wby N—THORIRVIZDWT] A
R0 3 A3LEMHF Tt s e, Zhud [HRIFRFIERE
FIEOFKETIZOVT) (B9 4 3 28 B MikE) IC
#o%, REFHOSLIME, EFRMmE L COEHEREIZL
H—RERBEIC L S EMOBLER T A, 7o, FAEIC
BIFARIFZEIE L, HA4646 A 1 BEZREH4T65H
BRREM [HEAREFTEREMOEERG ) IZonT]
DRELEITV, 2O—HE2EHELAL, ThIERLzT
Fr7 (MR, HiEk#), voa¥x (8, BE), /aF
DXy (BE), vUTTHI (JEF), A FavFE kg
avt rFY vy (fE, b)) RUA~y I sy (3
%, |, BT o T A,

Zof, BmLzboilr (1) @) I-=v7Fry—n
EMr A, (1) (e) 1YY rk, A¥), vivF, 7
T, VRV, brA4vy, BUTHFI, YIWELN
5. (2) @ Kx¥Fr7, Ja¥yyy, UTTY
I, kM3 FFY Yy, AwvILTFEMRAS. (2)
(b) 127 X%, THRF FEZEML .

ZORT, EHEYWTH LA, EEERLL 2T,
EHmOTIKT, ER& L TRRDHI I E>72mEID
WT, ZOEREMHTS.

MRUFPF7HR

Ma =773, 473

24 Silybum mariana (Linne) Gaertner & 7 %}

(Compositae)

¥4 : Milk thistle, Marian thistle, St. Mary’s thistle

A

EH ) T T I RpiERROEI -2 w8, L7
7%, ROTVTRET, IikEIREEL TS,

L L FIIGIRD S 5 KEAERIEOB WA H 5. 1E
T ICBTE D, B OE, HEErERICHYS.

B T2 ) <y v (Silymarin), YUY riE7
SE I T DREY T, silybin, silydianin, silychristin,
dehydrosilybin, desoxysilydianin (sylimonin), silandrin,
silybionomer 7z &% & tr.

(RO ¢ XY P ARSI S h, BF, FIRER
KT BIGENRSHER END00H 5. 4 F) ADOHIZ
6 FICHRB SRS, Gerard(1597) i [~ U 773
1Z4 T ® “melancholy diseases” (FEJEFEH DO FHR) 3T
BIROEHFEEICRLERABL TS, <Y TT7FIEH
N F > *F)IZ U.S. Homeopathic Pharmacopoeia, % 1 kil
(1878) I SN TV B, R A A /ST — DR THT DT
vERRNIIRA, BE, BA, BEE, %, JELE,
REROCFEOBMICHVONE. 1985FIZ N/ VDE S

T T THEILRAF NN — OB TSN,
JED ) B X URFRREIGRIZ &Nz, HBOERIEDOT T
FIZ, BRIZ) AR DY L LTEEIR TV, &
WEDOBFEEREEEWTKIZRL, TANIHFADLIIC
LTERLN T, Bid—%kiE L TEARAERE, &
4 3y IRy (salsify) D X 1ZHEXS, fBlE7—74F =3
—Z2IZPTBY, ERFHLT—T4Fa—2 LEHETHA.
ERE LTI <) Y OFFIEEEERS, <) ¥
DORBIFHEROHENH 5.

el BWERD D ST, JRIREHL OO,
FARR BRIV T, BT & B35 6 — % IZBIE
HAEN WD,

2/axuy>

me . /ax) vy

=4 - Serenoa repens (Bartram) Small ¥ 2 #} (Palmae)
354, : Saw palmetto, Sabal

B BE

pEH ALK, B AAU S A FEEHAS 7O FICET
T5.

sy L BRI, BRI, AT u -V B-V AT
- VELSEICEL), BAURUAEHORET VI — Y,
HOF )AL R, TITRIAF,R)YyAI74 FETHS.
ZHEER  BFET7 A AV T4 Ty (705
SER) ORISR TW ., 48 ELTTAYA
THEE, RE, RIVIROREDEREICHAVO, REER
FRMAEVE LT, HitHoRSR, KEXROBHIC,
F7-, FRA & L TI830 D 5 IZITI004ERH, KREHEFH
WIS NS, ZFOBRIIBPEOFHIIRHEZECRONT
Wwah, —F, I—ayRZBwTiE, Ja¥F) v IR
Herbal Pharmacopoeia 1979, 1983, 1996 |Zyz#i&h, KA
T3 German Federal Health Office ASHilpiEI G
LTHEDTNWE,

fEFoAFH oMb (4 V) OEH L 5 -reductase
WEBFAFATFO YLV FOFAMAT U IANDE
B2 HET LD, BB X OCHEOYREIE & R,
FRIREICHT AMEN RICWEOPREOLN TN D,
et RRUT v MZihEY % 2g/kgDIRGIET,
6 7 BxS- L7205, BEREDsN o7z MBI
REREMSS L UREHIEROONT, BB L UL
FEATENIC 3 L C DT SB L aho 2P, HicEHBEED
BNnaZLdHrS,

B1F3v

224« Gingko biloba Linne £ ¥ 3 7%} (Ginkgoaceae)
W4 . Ginkgo, Maidenhair tree

A

pEH  hEERE. REZEAREH, TUTTHE FA
VhREI—O IR E TS,
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Btk A4 Fa 73 ERD» S HERDE 3LIZH,ITTL0
BHFOBIFEL TV, BHFHEE 1 E0ATHS.
BANTENREIIEA SR,

W A F a3 vEOFERLZESE quercetin, kaempherol,
isorhamnetin D 7 K/ 4 FeFras 4 FLUean
FAROFNRY Gy b UT, BEENLVUEREN R
ERMEORKEZEZ BN TVED,

fi‘fﬁﬂﬁﬁm CTHRETIIRELEFEL L TURE, Bk

BYXHEBOHRBIIHVWTE ],
ﬁm.4%av%1%1u7u—79ﬁw-XﬁNyv
Y-t LCOEREREEL, BBRIIEEOEA LI, M
FESIER, MU/ MEEHERTINEWER A RE S hTna 2,

LREW A FavEIXADT v FBLUPYY AORE
BLUOETRSGOLDgI 1 ~ 28/k8’C“§) > 728, EIEH
OFEL, BEO B, BhkEE, TE, 7TLVA¥
—HRBRRENED D, BrownliﬁHEFP:b L UEILFO%
BICIRERBERZ2RETHDELTWED, /-
MAO-MHER L OMHEMERHHOT, FHLEETHZ
EoHELH DD, HT () DOBERHOBILELIMIC
DB BIUCEEIRR I TV S,

@374 XYV

M .13y F b¥Yvy

4 . Hypericum perforatum Linne #+ ¥ V&

(Guttiferae)

#4 . St.John's wort, Klamath weed

ERAr 2 AE, HiEE (M EERASRIIR B AT, R
DIIETHB)

R AEBRIEVWHIRER S -2y S/ T VT,
T 7ML AT 5.

etk BT ALERT, BE0~60cmT, ¥k 2
BO%EYH 5. *Zr% IZIXEE 573*5)5 IS HOEIEF &

HER

J?)Zﬁ}
hypericin) & U flavonoids {(catechin, epicatechin, kaemp-

/E\E Naphthodlanthrones (hypericin, pseudo-

herol, quercitrin, isoquercitrin, hyperin, amentoflavone,
rutin) & &%, FlIZ AT A monoterpenes, sesquiter-
penesTd 529,

IEARMIER | ¥V 2 v RET, A, FUR, WEmEL
ERTWVRY, £ ¥ AORMOERF Pharmacopoeia
LondonensisiZ & S LTV 5.

BEIX, 77X, FAYORFIZPE IR TS

fEH - MAOHEER, ¥itwo b= 1EH, v 1 LA
YER, AUBGEEIERSARE s TWwE®,

e RBEEWEO LR Y UFETNLEOT, T
NICET 2HFRBERFASLN LY, HEHOBHIH L1 3
IF MYV RAEXL-BROY:, K, £ EPRVER
ICEHEND EHERBEHRENF SR SINDD, € b

BT A2EEMORBEHTH LY, 4304+ bFY Y
T RBRLZGE, KBEOKIILLDEE LWL ) ITER
TRETHDHD,

B TxF+T7

%34 o %+ 47 (Echinacea)®

&4, © Echinacen, angustifolia De Candolle, E. pallida
(Nuttall) Nuttall
E.purpurea (Linne) Moench ¥ # # (Compositae)

354+ Echinacen angustifolia ; 1% | LIS F L £

IRAL © Echinacea angustifolia ; M3 X U &R

FEH . T AU A EAF T OREERAFINGEBIZHAEL,
—H, BTy NTHET B

e RSB OSEEERTH S, [EHECTFARE
FIZHiz 5N 5.

Wy 72— RI Yy S FoFdFagAF
EEHTAH, MBS AVTFALTIFOIFF LA
THb, ZOEWIIA NN BICHERERT.

TR EHER © Tk, b7 2 ) W OFEEROIET, 4LHZE
ELTAME, K, VU vosEORER, BoE, HMIRIEE
L THEZKATHEBDS & USHERME 2 L, 6, §EE,

%, TEIE, BB, RRE, MEFICHW, KEERAT
121916~19504E F C, ISR TV, FE OB SRERT

FOHRT, BLIEE CwA, T, MEEEOIEA
ELT, FAVDE 77 71T ERTNS

eV REWIZET 5L, Hofs04E M TH3504F

Wz hid 5%, F0% {d Echinacea purpurea @
SRR EREEIRICET AV DOTH S, FilZ% 5 IR
OROZG BT 2Rt G, BHER) oW TRE
ZIEMTADDEAD LW, KUYy A 54 FOH
HALR L BFHIH B, Ffryoa3IyiayEilse
TOXXFr 7RI, HELaE, BERE, %%
BiMbiE, AIDS, HIVERYYE, ZOMBECREARAEZD LD
HHEATHREERICIRAII ST A L2 REL TV A2,

(6)zvax

g zvyoax

2% . Eleutherococcus senticosus (Ruprecht et Maxi-
mowicz) Maximowicz (=A canthopanax senticosus) 77 3%
Fl (Araliaceae)

¥4, : Siberian ginseng, Eleuthero, Ciwujia, Ussurian
thorny pepperbush

HhE4%  FEMm

AL BB L URRE

PEM ; dbiEE, HT7 YT, EIXIRYTREE

HX1~3m, MOLWEFEROEAT, BHES

NN EREELEF T 5.

WAy D FRZ D  eleutheroside A~Gl, #RIZ0.6~
0.9%, 2120.6~1.5%%*EF LTV,
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EAERER @ PETIE, MREARZE (BC1~2004) B
S OAREEHE (1590~ 15964F) (CHMME (CRIFMDIBI:FR)
ELTHESIN, BB IUMEZIEE, ML LT,
BAIGE, OB, 1BHEME) Y~ T OBHICH
Wiz, EE, RABLUEROEERE LT, hEZER
HEHIER I EEDL I EDPVNAEISNT WA, 1962412,
VUL MERTEERE LTHASINT, 20%, ERA
I s sz, 72, FAUTIE, /777 7i12Eksh,
HHEICHWSORTWS,

e L RIAY YL MERTiThhTwiz, BRR
BROFEFZL LT3 —GoME LS, HEERAEL
ANFYINVE Y = VOERREES L OTERERSE ()%
BRizX %) ARESNTWAED, HELRTERIIHRE S
NTWhWO, FIvoxe/ /5712858, CrOFH
Ei32~3 g (7T0kgx30~45mg/kg) TH 2,

(N A=yIAALTY

Mg A=wvaq sy (ARE)

#4 . Oenothera biennis L. 7 51 73F % (Onagraceae)

# 4 : Evning Primrose

VAN TS

W T A, AT

BB lm, 1SEAERT, ot o05.

oy BEFm, VIS VB, ATTYUEE, AL
AVEE, U/ —VEE, y—V/VUBE TIXNUE, A
ab VEENEENS.

(ZREBVER L b7 2V A TEHL DS ERFHRD ) G0iE
WISV TW 2, 18RI T — o v oicEbR T h, Bk
HOIO Y FIZHVL NI,

eV MyEua Ve ORBBEERERYS S 5 A
FHRHEFZOLN TV LW, BRICRASAZLOTY
BIERIFAL RO H T »),

(8 /x4

L BMARY P

4 . Tabebuia heptaphylla Britton, Tabebuia reosae De
Candoll /¥ % A% (Bignoniaceae)

#4, : Pau D’Arco, Lapacho colorado, Lapacho morado,
Iperoxo, Taheebo, Five finger

AL BT

EH BT AV APSET A Y B OB

U BEBOARER, RIEMERR, EEIX#ERe -+
BT, & RIETHE.

B4 o #Az iziridoid glucoside, #RiZlapachol, dehydro-
« -lapachone, g -sitosterol, prunetin

ZHEEVER (B4~ FERBOEAPLHT7 A A0aT
VETF, TIVMNMEIIGUEEROETHS. HHLLT
i, INTHEBICBWT, EORMLEUE, JHREEICH
v, BIEOREESRE, KBEICHVTwE, 252aT

&, BORRERMICHY, ¥ - BEORE ERIZHAY
TW5, 4, 7AY B TR LW T ELEEEI
ToTwh,

et KICEF EN D 590 — )b (Lapachol) 12
MTab0T, BIINTLIHRERLDTHE., F/85a
—VidFEENDH Y, BHECTHEIRREEELHL, 7,
MEREIC O BRE 52 5 2 & EX5h o T 59040,
REWICHET A ERAA TSR0, SEIdFE S TW
2w, '

V. Whip3RENS y JOXRERE

MubsdaENZvTEIR

Whbwa [FEFI Y 7] I2onTid, BRIZBWTE
DFREENHAIBEREENTVIE L0, FOiEERE
Hido&hLiw, 72, Z2OL0BEEIMATH S D,
FEBRICRERER, OREARCRIEREORG &8
T20h, FHEETEORABEDRED LM OAT
HBLDNEN., —F, N—IOV KTy rE LTEE, K
5EL, 7—axRBILATAYATIE, BEEIRICLYIE
THESBEL TV,

Z T, WRERMER, JEERRUTEEERSECIEEL
THFEENR T E20bWwd [FENT v 7] OBRGEEREY
L, NEYWOEBERVES ST LT o7, SIHEMEIC
MLUTNA=NVEFTy 7 LTREBER» RO
1996 L R LTI D AD, TAVATIRIINS DOHE
Wb D% dietary supplement & L TESIZIEWVIEVZ
D, BRAET—AICbFs TRENITHITL TS, T X
DA TORCEERIE, EFRFTOT 72 F) YR TVAT
ARNEREDH T2 A VHBREATHSL EHEINTNES.
CoxtsEE LT, 19984812 FDA (7 AU 74 | REMLE)
i, Z72F) COlEEREY24mg, 1[0ENEL 8
mg &M L. OEERAZFOMzRICE LD,
(Table 2)

(2) IRFERRE L RTRS

BAREEZERERIEERIZT 2 ) A TRAREMLRS
h, ERANOERZFHALT, BRANOFLAL, KD
TOWRTE, BEFRERFA I3y MIL2HHENFER
PIBIBT B -0 ICHZe k SETAEREICREE Lo, FERESE
PO SRR, HER, Mg, HElR, &6
B ZHE, KIRAF, LBEB L UERED IFROESE
HMROWAERTITo 7.

AFE LIS E T, FOFRREINTW S EFEEL
HoFILEFA, ¥¥3IC GLVELFA, INYT=
YUV, HEAS, TV a—-F, AFay, a—-FFv,
FATY Y, FMALY XA, Fy bEAIFX, KR,
FURY, HINHN, FNTENT T, AENF, RvY
arv757—, kv ¥—, LAV, TANVT— 4,
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Table 2-1 List of Hallucinogenic Plants!V

F/ aH
Lycoperdon mixtrecorum, Mexico
Amamnita muscaria  fly agaric North amerca, Siberia
Muscarine(0.0002~0.0003% of fresh Amanita muscaria)
ibotenic acid :
Psilocybe mexicana Aztecs psilocybin
Psilocybe aztecrum
Conicybe siliginoide
Panoeolus sphinchinctrius
Stropharia cubensis

Clavicepus purupurea, ergota alkaloid

WFHE
BF-ZEHEY
Acanthaceae ¥ v 4./ < Ik
Justicia pectoralis var. stenophylia
N, N, -dimethyltrptamine
Aizoaceae VNV FEl
Mesembryantheum exponsum southern African (Hottentot)
mesembrine (cocain-like)
Apocynaceae FawFr LbuE
Tabernantheraiboga Congo
Cactaceae K7 U
Laphophora williamsi (777354 <) Mexico(peyotl) mescaline, peyonine
Trichocereus pachanot  Andes mescaline
Ariocarpus retusus N,N,-dimethyltrptamine

Amazone

ibogaine

Mexico

Campanulaceae ¥ % a 7§l

Cannabaceae 7 4§}
Cannabis sativa (7 %)

Compositae ¥ 27 F}
Calea zacatechichi

Convolvulaceae b JL#H+F
Ipomea violacea  seed
Rivea corymbosa

Epithelantha micromeris Mexico, North American

Pachycereus  pecten-aboriginum
carnegine(deshydroy-pellotine)

Lobelia tupa  Andes tabacode diablo leaf

tetrahydrocannabinol

Amazone, Mexico, Costa Rica

Mexico (ololiuqui)

Mexico

piperidine alkaloid lobeline

lysergic acid

RNIN=I Vb, ARTIVE, XYV, YTy b, O—
X2 =, LEVFFRA, LEVIS=L, FLVY, #5
AEME, HIVL, NAEXHR, F—+E, =UT
THI, ER, YrYv—, MR, U, %, 3—uo
7o 7yJz0h, V4585, )asiy, 94%ay,
7 ADEENTEBSINTND,
ZITINLDIFAFIERHINTEEEZLNS
By (74>, 3ery¥y) BXUROEY gL
BB (L7 FYYRTVAEALF, 2504 FRILVE
Y, NI, vavey) ogitTEOILEWEIZEL
THB/7u< 974 —(TLC), maiififks < b
574 —(HPLO)B XU H Ay B~ hEESH (GC-MS)
WSO 24T - 72,

() ERRI AT

7 xAvida—t—, FEOEFMICEEINS X
FURTNAIOA FTHY, TARMERLE, FUR, HOME
AERY. SETHET o BB LD VT v 722 DTF
HEAFED ORI, AT 24 37T VIVEBT Y Y S
FORFIZLELEINTEY, NEMFRICFTIF L
WEIN TV NSy S HEeCIZEOFEEIREE IS, b6
FRICHBEERE LTI FHEFHBELF A IIONVT
TLC (BEVEL ; 70T kVA A% ) —)L=10:1) %
ROWTHziTo /R, AHEZA 724 OARy b
(Rf = 0.50~0.55) BFADLN. ZDOZELHTF
LXFAPFEMENTVWE FT v I3 74 P& h
TWAHIZENBELNZh o7,
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Table 2-2 List of Hallucinogenic Plants

Coriariaceae

ARV =t

Desfontainia spinosa. Chile
Ericaceae v %}

Pernettya furens Chile fruit
Gomortegaceae I )N T FE}

Himantandraceae

Coleus pumilus Amazon
Leguminosae < X%}
Anadenanthera peregrina

Malpighiaceae ¥ b5/ 4§
Banisteriopsis  caapi

Piperaceae I3 3 v

Coriaria thymifolin  Andean Countries
Coriaria myrtifolia Meditarenien
Desfontainiaceae IV 7+ ¥ =

Gomortega keule Chile essential oil
vvry v FoH
Galbulimima belgraviana Papua
himabacine(polycyclic piperidine derv. alkaloid)

Labiatae < V#l
Salvia divinorum  Mexico unknown
Nepeta cataria catnip(F-7 </ vy )

Amazon (Yopo)
(6-hydroxy -N N dimethyltryptamine)

Cuytisus canariensis cytsine

Mimosa hostilis  Brazil

Sophora secundiflora Mexico, Texas and New Mexico
sophorine (lupine alkaloid)

Rhymchosaia logeracemosa  seed Amazone

Rhymchosaia pyramidalis  seed Amazone

Amazon (ayahausca)

Moraceae 2~ 7%}
Maquira sclerophylla  Amazone
Myristicaceae =% X 7§}
Mypristica fragrans (=% X7Z) Nutmeg myristicin
Virola calophylla Amazon
Virola calophylloidea Amazon
Virola theiodora Amazon Triptamines, resin

Piper methysticum 717 7177 Polynesia

coriamyrtin
narcotic poison

7HE

andromedotoxin

harmine, harmaline

Kawain

NVIVIE TLC (REVEEE , 700 FRvh I Ay /) —
V=10:1) ZHAVGHETo7A, SEDOFT v 7
PHIBRE SN do 7.

e ry¥rid TLC (BEBEE;, 700kiVA . X% )
—V=10:1) ZRAVGHEToHR, ETOHFEDN
RIS, Lo LEREEELTEORINAKRy MIFE
HIZEE L, HURATETH o7, SHROE LR ML
BThbLEZOLNS.

AFa4 FFLVEZ, BERVEVELTTFAMRAT
UrBIFSOEFVEETAMATO Y, KERVEVE
LCEFoVIALS VA —AVBIVZRA M F—LOE
S HIZOWT TLC (BEEE ; 700k )VAa L 2%
J—=N=10:1) ERAWEGHEITo /ey, I hed

o7,

I7xz RYVRTVAOA FIZBBLTE, =7 F1J 2,
INVIT 2Ry, AFNT T2 FYyBITEOTVA
FEe6MBIZoWwWT 1 HOEHAE % 2HEIZHPLC,
GC-MS% V-9 &2 iTo iR, Ihi#EBaTsE—
ZIZBHE N otz LL, BT, 7 F) L
WENBBFIE =2 PEBEN/2720, SHOFEMER
APLELEZR LN

uY AR Y aERSTFERLEOBERIERT 5
X)X )HEEINI A F=LVRTVAIRAL FTHY,
HAEEICEESETAn b v EHUOMER AL, B
HIERADPEDON TS, BRTREAIF S TERBIUY
YLy rEDOFx /) I EOFENFHER I TS, TLC
(BEB#  n-7O VT LNI—N I 5% T VEZTK=
5:2) xAVAEAHORR, SEHONT y FHOFTIR
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Table 2-3 List of Hallucinogenic Plants

Rubiaceae 7 +#}

Psychotria viridis Amazone (ayahausca & fit F§)
N,N,-dimethyltrptamine

Solanaceae J AF}
Atropa belladonna (X5 ¥ F) hyoscyamine
Brunfelsia grandiflora  Amazone tropane alkaloid
Cestrum laevigatum Brazil gotogeninn, digitogenin, solasonine
Datura suaveolens, D.sanguinea, D.candida, D.stramonium (% 5)
Tropane alkaloid ' tropane alkaloid

Datura metel meteloidine
Hyoscyamaus niger tropane alkaloid
Latua pubiflora

Mandragora officinarum (v ¥535) Europea

cuscohygrine (mandragorine)
Methysticodendron amersianum
Zygophyllaceae /N< V¥ I F}
Peganum harmala seeds Mediterranea
5 -carboline  alkaloid (harmine harmaline)
ITochroma fuchsioides  Colombian Andes

H-FEhEY
Araceae (kA TFD)
Acorus calamus
Homalomena seriba. Papua
Amaryllidaceae (k4 N+ H)

Zingiberaceae (3 g #%})
Kaempferia galanga New Guinea

North American Inians asarone

Pancratium trianthum west tropical Africa

R (Y v sy al—0) [ZFOEEITEBR IR,
FZTGC-MSH &7 25, vy, yui ¥
VIEP T ATAARS MNVEATHLOIRB SN2,
YA

LA Lads, RELEF/ 20WEYRBE ICHAL
O DWEREDENIHETHEZEN TS, R HED
TEE I o THER, R LATEK2 513 TLC LT
THEVEVIZHYETAAEY FAREENRTEYSHREFD
WIS AFT R EEILELEDbNS.

(A EENEE (FHBONS K FETYYR)

NI Py FGRRFROIE TR LD DT, TEDHE
Po LYY EHEY (Delphymium) Th b &EFE L.
TR IR T, TEOMEEIL 5 RIS T, T O—BIz
i, BARROOLNL., CORMIZAILVEELL Y YYE
HEYOFMTHHH, AILVOERIMATHL, L
VOB 2HFICEONE, ZoRBTCIHENHL AT, 2
HOEFIZH Y, A OBEORIZAFOEREAY, —DD
Heasb, RIVEIEYEON 7 EBEEOEIZHEL »
KRG TELD, eV VYYBET K EAEFLICEET

RATERV. HELRIO~12KR T, fERIEINORICE D, 1B
FOBIZHFORLZI LD S LYY Y BHEY (Delphynium)
EEEL., LYV YBEYOREMEICRT FrFE
X+ 5 Delphynium x belladonna 4% 5. = O3
Delphymium elatum & Delphyrgum grandiflorum OAZEFE
THALIZI— Ty XTHER SN RETH L. ZoRfE
DHFEDRMEFHP LT 5. &b, EREYON
5 ¥ F Atropa belladonna 13 F ARAEY T, TEIZEFT,
IR RETHVHLMIELRSL, BoE L TiEY
TFARYTAAOL FPHONTWEDT, §HEIZL -
TRLEEHEOMED FRIS LS.

Ty FIZEREY O FEOEIRGET, V—~HRk
DS CHMZBR LA A, BEOEHE, E0EHEN
AN, ThOOBHEIS=FTaEF (%7,
Artemisia abssinthium) DFEL e - L7z, = 3%
FILH A O absinthin X LN TWE, = HIEFDHEL
X Worm wood THAHZ &2 5, “Tryy F” LIkEN:
DTRZVREELNE, I—ay XTI ALSELT
TH D BN, PHELEITOIMEAIRII ST
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w5,

(5) 5% DEERE

4AH, EBHBOVDRLEENT v FIZoWT, 6
HOBMILEWEEICET 2D 2T o 72, ZOME,
EHPDEOBEL Y 7oA v BIBER, —F, BE)
HIERAMHTHANNVIY, Yui ¥y, $-4HA570
A FRVEY, SLVEYBLITFZ T VY YRTVHT
4 FidlH sh o7,

ST EME, WO ONGRE R BILEWEEEILKR
T5 LM, L)AIECEEE 2N HELRET ST
ETH5.

T, vV vy ial—AdHEARETCHEBLTY
b0, HOREZIT) B THERFITOTFERF R S
H 5 LI HBO-OIMETAH A Y ¥ L Y 7 Psilocybe
subaeruginascens®e JRIEL, YO v, YO ¥y OER
wHEER L7,

RS DRBHEWIIOWTEERST R ZFOERIZOW
THEICT 2 2 L, ELARRIEIUC X 2 EHERE % B
T 50 ERERBREERAT. T/, [BEFI VT
ANOBEEEEED [FEEHEFT v 7] ~oOirE & & b {&4E
kb5 (R3] ERER [HIE] BEHE2RHICHED 5K
HENDOFHFRERE Lo,

ZDED, HERHEMIFLATNDIZLIEZOND,
2L, HFEIXTIFEEEZETLAFEFE LiIFTw
20 ThSERAE, NI T ME (ENE, EEE, &

M, FE—KE), FARHY (ERWF, £&7), ¥
N OERAEY (EAMT, EPE, AFBE), F3I4 (&

B#gT), "X (BEER), by ¥4 7E (EHE, AR
i, £TE&T), £, vy s-E (WFEE), WEMR,
trv (EER), h U GRE, WS, RS,
LR (BtA, BURE, M, R0, RS ORISR, AL,
SAp, BEAY, HIESFH) T 5. ZJ5EHEYI 2B L TidSchultes?®
19804EICF L DTV AW,

VI. EREFEYMORE

HROFBREEAWIEEDOEHIEEL LT, FFFEEaNT
ETWDLY, TRMEMBLL I L DLW S
HAH, TE, ERAEYERCELTCEIREMEY S
Ethonobotany % &£ ##Ethonopahramcology & L T D&y
LS L RARONEY, EREFROERE AEIROE
MRS T o TETVWAEDTEO—EERET 5.
EZIBWEBROR DL HA L TWa 7=V IE~
DRERCHNIRB & 1985F 02 5 19964 F TH I e o TE.
TV NOBPFEDONRI— - £ X+ ADOZEFEYIIEE D
5 DHEN,

TR UIMNESE L OTHEBRV—E T IV NVDOEETE
HLTREE RS, COEREANRN—T IV ORLH

AFFNATHA, T VINGEEIE, F0I13E A DA
M CHE b, BRAMEYOEETHS. 1 F F AOFEHM
WaiRo T DTHGOREEZEIIROBIPLEORE T
VT LEEWTH L., INSEORTHET W DI,
HFoLH)nr<en, oy 7Y, RESERKEFIK
DUBHOEY) ) TH L., s RIEHEHOT VI — N
B OHRADLOIHIZED LN TIEATVE., ZOTHD
fipOWNn s L Z 5L, 7=V NOERF A4 IMNE
MRCHRR2EHMMA - NS 2R (Y ) FavFr) oY
YIWTHH, ZONOY r—<r Btk OPFEL T
VS DIZEBEOBEORKT, ¥7Y (HEREEDIGH
B OHMEXLTHELNTVE) Thb, IO vr—
BADFNFELBSOBERPIERD, FERo72LTA
AEEORBOFEE LTHED, HVIHIFEMAEAITE T
FLOBEICZoTWwa, R LTOIELFHEIZR
S5TWVALITRLLT. ZOHWE) v ¥y H X58D
Tabebuia sp. C, YUEIERD S5 LEbND, HELEOR
BCIRWEEER S hTwhv, KROMIZEZTWS
BEEOMVANR I TENT, ORI AR
Swartzia polylla T, MIZRAOEHRIFEHLATHE, &
O A SELS N K513 5 ¢ -reductase FETEFREIERH 2T
by, HADAOER R ENSG., Ty 7 vosilo
EHCLIERE LTHONRTWAETY IR (XU T
7 A Banisteriopsis caapi) HHEZTAH. TYTAAR
EHT, KUBEIIHWESoTwE, Zovy—<r (i
B B7YIRAAIEHNT, 4V T4 DERRITT
Wh, Tx—vr (HitH) OETHE S TWAHY
VEVIIBENEIRIRT, YY) 7RO Cyperus
articularis T A, BV E)IIROBIEEL LTV r—~
Y (HEEE) AREHELTHASATYS, ZRICHWDE
I T <V HIRCRAEFASTH O TV 525, HOFEI
Lo TIHNFEDL LWL DOV H LD T, WYoFa HEHL
TWwhnwbodbdhsb, FELTWAHIE Balensia cypert
T, TOWOIHEG ISy HZThHTL FHERWEE
NTWwa, ZoOTNVhuAd FOFEFERFEIEMRZITTES
OBITOIEBIISHTE 2 W, YY) REFEOERF
VB L 73T, ITIAIRICE D O TR RITER D HI
P ElsR A5 /- B ., 79 L@ Tukano JEIZRY E1)
EHEL L 7 Cyperis corymbosus DIREE BE L L TEA,
BEIE W H W T Ww A, Tukano JE D 3 # % ta-sexka-pona-
manise-ko X [FHEES LV ODE] OEKRTHS.
2T, 4ATEHIOER 2405 2 AR, BIE
IhHDEFEE LTOFAMEZHRERETTH .

FbHWi

SR - £FEOFFICHABLT, K0EIILDD, 4
FEEHNOBE & HEROB EANE S TV REHI B o 72,
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HE, FICEFHAIOFEHOIRICENT, FORWEHT
ERILR D, EREFEOM/NE RICET LY AMF O
BhELS Y2255, LAL, EREHEANPEEZE LT
EVLL, B 230%0, FHOBLLHEDE
BERFEVD, EHEOMPBIZELTRE L OFHE R
MR EINTVS, HIFEE UCoOEFMY - 2585
DEZEEDOA L LT, FHELLTREZHELTHEH T
AtEbhs,

Bk To, SERTEY - £2EHEAOLE R, {LFEERHTIE
Bi-dow, BFEGEZ ETTWErsEBbs.

KA DB F-> T AEREY - AR IIERO#HENE
D7D DIERITAFEEINTWS, EINOHTSE Lk
WEHLH T & 2 WA EHEE A R OERREMICTSI2EES
L7zb Xvod, FEOFHEPLITZ A EERIZP», 2
DZEPLDMEABEDOTVEIZVEE S TWS,

A BEHANPEREGLE LTHRSINTELERLE
2hE, FLeOHLTINS DL DIZOWTREN IR
TELILIZBADODLTITHLELDL LI, LIHLF
OBEBOEEMEEZ L L, FELRELZE L ETO
YRR 2 BERE T ALEND L. FRCEAMY O
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BAF D DEE~DBITICHE T 557"
RETHH - T
Studies on mechanism of drug incorporation into hair*!
Ruri Kikura™ and Yuji Nakahara

Drugs and endogenous compounds circulating in the blood are partially incorporated into the
growing hair and are retained there for a long time. Therefore, hair analysis has been used as a
useful method for detecting and monitoring drugs from days to years after ingestion. Although
numerous drugs and metabolites have been detected in hair, many factors are still not cleared on
the mechanisms responsible for the incorporation and retention of drugs in hair. In this study, the
incorporation mechanisms of drugs from blood into hair were investigated with respect to the
contributions of the physicochemical properties of the drugs. The following conclusions were
drawn from the results. 1. Drug concentrations in hair were compared to their pharmacokinetic
parameters using an animal model, and it was shown that the incorporation of drugs from plasma
into hair distinctly depended upon the physicochemical properties of each drug. 2. As an index of
facility of incorporation of a drug into hair, Incorporation Rate (ICR) was defined as the ratio of
drug concentration in hair to the area under the concentration versus time curve (AUC) in plasma.
The effects of structural factors on ICRs were determined using amphetamine analogs, and it was
shown that the basicity and lipophilicity affected the drug incorporation into hair. 3. In in vitro
experiments, ICRs positively correlated with melanin affinity and lipophilicity. In particular,
melanin affinity principally controls the incorporation of basic drugs into hair. 4. In distinguishing
legitimate amphetamine - like OTC drug use from illegal amphetamine/methamphetamine use,
hair samples were more useful than urine samples due to the easier long term detection of parent
drugs or specific metabolites in hair.

Keywords: hair analysis, drugs of abuse, drug incorporation
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CDy
CH, COOCH;
N COOH
0COC¢H;
/ OCOC¢H5 Cocaine-d3 (COC-d3)
Hjy Benzoylecgonine (BE)
CD
ﬁ COOCH; 3 COOH
OCOC¢H;s 0COC¢H;
Cocaine (COC)

CH,
\\\\~\ & COOCH,4

C
OH 4
Ecgonine methylester (EME) '

Benzoylecgonine-d3 (BE-d3)

COOCH;

OH
Ecgonine methylester-d3 (EME-d3)

Fig.1 Structures of COC, its metabolites and their deuterated compounds
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Fig.2 GOC/MS - SIM chromatogram of rat hair extract
After i.p. administration of COC at 5 mg/kg for 5 days,
rat hair was cut, extracted and derivatized with PFPA
and HFiP.
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Fig.3 Comparison of rat plasma AUC and hair concentration
of drugs

Rat was ip. co-administered by COC, BE-d3 and
EME-d3 at 3, 0.5 and 0.5 mg/kg, respectively.
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BE --------- b Shbbb ety | BE
C—[—) coc ——f—— COC
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—i—> EME.d3 ———» EMEd3

Fig.4 Mechanism model of incorporation of COC and its
metabolites from blood into hair and chemical conver-
sion of COC in hair

WMIZE Y ELR Y, COCRFOBEMRHY TH 5 BE,
EME L BB L TRO TEEZ~OBITHFEWI EHHL 2
ol EBETIE, EYoBEHPMMOARRE LIRS
D, HEPFEWZZOIMEOFE R 5 BIRHSHETH 5
COC &I gy Td, Bfficbl ) EiERBEEND
Z L, FBRETAKSRTHELEDRA.

3. EMDEEANOBITHELFEE L OER

AR L7z & 912, mMHHhoEBEANDOBITIIHEEWIC X
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(MA) IZEHLT, Tho2ETVLaWE LA
MEE 2 FFoBHWEO T > 724 3 VREY (Tablel) %
Mo T, BEYOEZ~OBTHRICRIZTILEHEOLEE
FiRayAN

FEWOMBER D5 EBENOBITHELRET T B, MM
DOIRMERER RN XA =5 =L LT, ZOEYDOHLED®
S e, R, mhEYoREERT
AUCHliENEZ b5, 41034 T2, MA 25
L7259y FOEEZHDOMA ERAF VB TH S AP
BEIRGEICHF L THEML, &5 RUOMmEES AUC
e BEFREICIIEOHMMEEIALOND T E2MEL
Twa, —7%, KE®D Rollins 5D 7 )V —FI2BWTh,
74 Y EETMEEYE LIERIIBWT, 374
YEFORBYWTHEEN L AT, RSB EEETBE
KEVWHESSH A ERRLTWA, 72, REHRIXS
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Table 1. Structures and ICRs of 35 drugs
Drugs R1 R2 ICR ([HairyAUC) *
Amphetamine (AP) H H 0.10
Methamphetamine (MA) H CH3 0.13
Ethylamphetamine (EAP) H CH2CH3 0.14
Propylamphetamine (PAP) H CH2CH2CH3 0.26
Mefenorex (MFX) H CH2CH2CH2C1 0.33
Clobenzorex (CBX) H CH2C6H4Cl 1.81
RL R2 Prenylamine (PLA) H CH2CH2CH(C6HS)2 1.43
< Desmethylbenzphetamine (norBZP) H CH2C6HS 0.38
H\J Benzphetamine (BZP) CH3  CH2C6HS 1.55
CH 2CHCH 3 Desmethylfurfenorex (norFFX) H CH2C4H30 033
Furfenorex (FFX) CH3 CH2C4H30 0.69
Dimethylamphetamine (DMA) CH3 CH3 0.04
Fenproporex (FPX) H CH2CH2C =N 0.05
Desmethyldeprenyl (norDPN) H CH2C =CH 0.02
Deprenyl (DPN) CH3 CH2C =CH 0.03
Formylmethamphetamine (FMA) CH3 CHO 0.005
Acetylamphetamine {(AcAP) H CH3CO B
Acetylmethamphetamine (AcMA) CH3 CH3CO P
X Y
Cathinone (CTN) H H o] H 0.01
Amfepramone (AFP) C2HS5 C2HS (o] H 0.01
RL _R2  phenyipropanolamine (PPA) H H HOH H 007
N Ephedrine (EP) CH3 H H,OH H 0.10
C—(l: —CH, Methylephedrine (MEP) CH3 CH3 HOH H 0.03
THR] 3 Phentermine (PTM) H H H H CH3 0.17
XY Mephentermine (MPT) CH3 H H,H CH3 0.24
2 3 4 5
3.4-Methylenedioxyamphetamine (MDA) H H H -OCH20- H 0.30
3,4-Methylenedioxymethamphetamine (MDMA) CH3 H H -OCH20- H 077
3,4-Methylenedioxyethylamphetamine (MDEA) C2HS H H -OCH20- H 0.85
Rl ,RZ 3-Methoxy-4,5-methylenedioxyamphctamine (MMDA) CH3 H H OCH3 -OCH20- 1.24
5 N Methoxyphenamine (MOP) CH3 H OCH3 H H H 0.43
4 O CH (':HCH p-Methoxymethamphetamine (MOMA) CH3 H H H OCH3 H 0.40
2 3 p-Hydroxyamphetamine (OHAP) H H H H OH H 0.03
p-Hydroxymethamphetamine (OHMA) CH3 H H H OH H 0.07
3 2 4-Hydroxy-3-methoxyamphetamine (HMAP) H H H OCH3 OH H 0.35
4-Hydroxy-3-methoxymethamphetamine (HMMA) CH3 H H OCH3OH H 0.47

*; ICR means the ratio of drug concentration in hair to AUC in plasma.
**; Drug was not detected in the hair sample.
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Fig.5 Effect of structural factors on incorporation of drugs into hair
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R=H Phencyclidine (PCP)
R=0H 4-Phenyl-4-piperidino-
cyclohexanol (PPC)

OOH

CsHyy

11-Nor- A 9-tetrahydrocannabinol

-9-carboxylic acid (THCA)

CON(C,Hjs),

N\ CHj

N
H

Lysergic acid diethylamide
(LSD)

H “
" -CHj

RO

R=H Morphine (MO)
R=COCH3 6-Acetylmorphine
(6-MAM)

Fig.6 Structures of 6 abused drugs and their metabolites
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Fig.7 Classification of 20 drugs by ICRs into hair
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=0.42204 + 0.79969x
Y RA2 = 0.946 coc,

w

Melanin affinity (K x 10-5)
N

ICR ([Hair)/AUC)

Fig.8 Relationship between melanin affinity and ICRs on 20
drugs
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&Y, RANLEYOEZOBTHICEELTWwAZ L
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o7z, THCA ZB<1MLEWIE, FotEERICT I/
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REE CTIBE L oBY P ERPO X 5 = EF MR

kB %W A W65 (1998)
8'-
y = 0.85045 + 1.0206x
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(except THCA)
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Fig.9 Relationship between lipophilicity and ICRs on 19 drugs
The correlation coefficient was calculated using the two
factors of 19 drugs excluding THCA.
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Ilegal use
Methamphetamine(MA)
Amphetamine(AP)

Legitimate use of OTC drugs

@ CH 2('ZHCH3
N-CH2C=CH

CH; Deprenyl(DPN)

@‘CH z(l:HCHg
Y

CHs Benzphetamine(BZP)

fits

m;(ij’m
H
I!I-CH2 -(le

|
@- CH,CHCH;
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Fig.10 MA and/or AP in urine
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Amphetamine(AP)

They are excreted into urine after illegal use of MA
and/or AP, and legitimate use of DPN, BZP and FNT.
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BilosEIRL RIS,

5-2. EESITICEL B BZP OERGER]

BZP I3 AREBH & LTEIZBRKTHEH SR TWLE

EmThsb, LrLiads, BRATSEERNTHER,ICE
HVH MA ROTAP ICfLE s, RAED» S IEREE
OMEBARD THETH L Z L HFASNT VBN,
¥4, HWEEBZP 5 v MiZl0mg/kg 37010 B [ E I
Ax5- L, BZP L 4 OEA#Y, ThbLHEAFIVE
(FRAAF LRV 724 3 norBZP), KEE{LHE (o-
EFOF Y FARAFIVARYY T 24 3 ; OHnorBZP),
BRIk (MA, AP) olEd AUCER UEE D
EEELTICREL KD, #04E, BZP ®» ICRE
i MA, APDICRED5-15b DfEL % b, BZP ik
OHEN L B L C, MAFH 5 BEANOBITHIBO TH
WZEPIRENT, T, AEE BZP ¢ 1 H 1[H 30mg,
S5HEMEH Lz b (n=2) O, HERVFEEICHA
L7z, ZO#E, BZP ZRFTRESLHIZHEL, T
1EBE%EF LR &N d o7, T/, OHnorBZP,
AP FIRPEMRBY & LTt N7, T2RH%ORE
PHIT AP &ML SN, MoBPITIZL A SRS
NWhholz, —F, EEFH,LIX, MA, AP 2’FhEh
0.10, 1.06-1.66ng/mg ki s, W2 HIFL A LR
HC & &4 o7z BZP, norBZP § #hZh0.14-0.56, 0.2
9-0.63ng/mg L IR EREHRHE S LA (Fig.11).
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Fig.11 GC/MS-SIM chromatograras of human hair extracts

Scalp hair sample was spiked with IS compounds, extracted and derivatized with TFAA. A: control scalp hair, B: scalp
hair after 3 weeks from the first dosage of BZP-HCI (oral, 30 mg x 5 days).

7z, BEISOERRICINSOES BB SR, 20l
Lo, GHEERUTRESO BZP, norBZP #fHi+A 2 L
I2& Y, BZP L HEEWHI & OBEGERAATEETHL Z L
MiREhiz, %8B, BIPEHEBEOEEZERD AP BE R
MABEOIELDERXIRLTBY, HEF D [AP)/
[MA] ©fi b BZP 3 & H¥ WHIELAZ OBEGER @
SHE\ I HZEIRENT, .

5-3. EEIFICEK 3 FNT OEEGER

FNT 33 MBRIER & LTECRMNTHEBAERTWAE
EMTHY, KATHT VF ML 5ZT AP 2 RFICHE
T 5 ENRRE LN T VARG Yoshimura 5139 {1,
FNT % & MIZ30 mg #2O#%5 L 72RO R EAHI7-
(ANVEEFLAFV)FF T4 Y RUAP TH D, 7-
(ANWVKEIAFV)TFF T4 > DREHDS DRI
7o, BHUSEEHEI LA DR B2 613 AP O A0 ERERH
ENLZZEFHELTWS., 2070, BEERR L&

RAF 2 HO-EY ST, FNT & AP & {55
PHRELGEVHDEEZOLNS,

F9, HEEEFNT 5 mg/kg %7 v MZII0HEEERX
|, FNT RUMCEM AP Ol AUCE L ES:H D
YR % GC/MS IZTHIE L TICRfEZ KDz, £D
W, FNT @ ICR fEi30.93 & AP 04.2f5 b DE Wi %
RL, FNT AP S B L CEEZIIBIT LR T VI &H°
mahiz, —%, ¥ MEERESKICFNT 250mg §2 3
HE, 1421 BHEOTES L, HEEERIICRPE
WEETBETH L LD, 5 4EMBEOEEZFOEY
BEREIE L. R TIE AP 29242 T O B AR IN
ENICL b 6T, FNT IZI2ERE T TLI MBS
N oz, —F, e FVERPEWREIL, 3 HERSE
T FNT 0.51+0.23, AP 0.35%+0.12ng/mg Tdh H, 1
Hi%5- L7 O ADHEEREDHERH» H b £ £h0.25,
0.11ng/mg ¥ SN, T/, HEHPOFNT BE,
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—BIEBRE AP DL 202, TETH o7, DT Lhb,
EEZBOFINT #HETAZLICE D, EEVE L DI
BIDHEETH B Z LATRENT.
DEo#ER»S, R CldR%E btk (DPN, BZP,
FNT) ®4##89 %08 (morDPN, norBZP) 7%k i
HRBETYH, BREFBOVLIENMEIChVBRETAZ
ENMEETH D, BRI NS Ty 727 I REEGE
HEEOH & DBHGR 21T DICAERZRAETH L T &b
o kol '

6. 8bH I

AREFZEC & ) EWDOBEAOBITIZHET 5 U T OHIR D
‘meuhz,

1. BWEREFLVEHWT, a4 4 > RURBHIIOMm
RN A=y — EEEZRBELIEL, EYolhrsE
ZAOBTHEZOYHEHRICHET LI LR LM
L7-.

2. MHPOEGHEDOREDEETELF~BITTIO
PERTIEEE LT, AUCHIZH T 2 BEPEDIRED
HEICRIEEERL, 7TV 7% I VREWIZIBNT,
i OBALAICR MBI RIZTHEEMRET L2, Z0E,
EYOBEE R UREEFEEZENOBTICHE L TwE T
EEBHSIZLE.

3. Invitro DRIZBWT, ICREIZHY DX 5= HH
HLRBEROmE L SWHEERL, $RIEREEYOE
EANOBATICE, AT VBMESEESTAZ L EHL R
L7,

4. BEGHIL, BoEERE 2 Hnar CREET
HBT 7y I REEREEEVH L OBEERIIATT
fEThh, B tEOSTEFTOFRMEIEN & E2RL
7=,

EZHRENIE T, DERZNORYSAIRGE & Y ER
BALC—%L, BREICH KSR OEYH KRR E €
ZHNYTTEDL, REAMEERE LRV, ok
HTEBOMLWERZBLIENTES, DR, BF
BEZTHD, LI KERFESEH B, $TICFIMLE
DEBTIIINLDFEZ VI LT, BEGTICLHBE
DAERM OMEMFERRUOERBEDHEEM TR TV 5,
BRILFOFTHFICBTYH, BEMERACEZICHT
BDEMEFEND I TITA TV ATD 0 BEEUHE
ROBWEFOEYHT LTI LICLY, BHOBCHE
WA Lk do IR OFEWERIC L 158~
FHOFM 0O R L2t o /2. —F, RIEBHEIL
FORETIE, B LA ETL5A4 XL v EOBRE
HEYWHEH DO PNORMZRGFEFEICEZSHANER ST
W50 RSN OEE, fiziEey, BE BE, IEE
o DY O b PG S T H TSN g T B

ELTE Y —BMIcHIA»TiEL ZoTE&L., T, B
BoO#EmE=4 ) v 723 TidnLd, EYHEREE DD
THERTICHZET A2 E2FIF LT, BRI
Moo & 2 2%PHO R R AMBIZIDIEHSATY
HUVE - SHHBE 51, LA OEEANDRD ALFEREIC
M3 2 M 2MESER I Tz etk Y, B85
WAEZEORA RGHIZIDHAEN TV ZEDfFE NS,

A ¥

RIFFEETICH ) THRWA 725 F LAFRAENE
mERER R, MBI an IR IR CERHBE L E . £,
BAenZhh, THEEZWZEELE, BEHEL O
FUMOBRIOL VEHEIL Y. LT, FHERE
CRRL, @Y% IR, JWREEB) L, TEAEE
FHAMEEFEIE R UEH TR ITEA TRHEL L
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Reviews

FT v AT VIV v E L TOMY O ERE BB
Kb
Plant Defense-Related Proteins as Latex Allergens®!
Takeshi Yagami®?

Immediate-type allergic reactions to latex products made from natural rubber are called latex
allergy. One of the notable features of latex-allergic people is their cross-reactivity to various
vegetable foods and pollen. The structurally similar proteins which most kinds of plants potentially
induce must be responsible for these cross-reactions. However, the taxonomical dissimilarity
among the causative plants has kept us from concrete explanations of such cross-reactive
allergens. We have speculated that plant defense-related proteins are a possible cause of the latex
allergy. The well-known serologic relationships and sequence similarities of these ubiquitous plant
proteins can explain the cross-reactivity without difficulty. Rubber trees cultured in plantation
farms are repeatedly tapped and treated with phytohormones. These stresses would result in the
significant induction of defense-related proteins. Indeed, we were able to detect defense-related
enzymes in latex extracts. Moreover, three hydrolytic enzymes ( A -1,3-glucanase, chitinase/
lysozyme, and carboxylesterase) that are very likely to take a defensive role were specifically
recognized by the IgE antibodies of latex-allergic people and atopic patients. These experimental
results strongly support our hypothesis. Because of their conserved structures, defense-related
proteins should form a family of plant pan-allergens.

Keywords: latex allergy, cross-reactivity, defense response, conserved protein, pathogenesis-

related protein

32U &I

BOEMIL DS, RATAEGPERL 2o TRIET 5
EMEsfd (I8 7UAF—-DEETHEESND L) Tk
7200, RRTLBGED T L DK (Hevea brasiliensis) D
W(F7v o2 ) 2EEELTESREZ LS, 20T L
WF—ETT7F v 72 AT UNFEF= IR TWwA (Table 1),
B E 2 H5RRTLERE, FHHFERITF—TN, F
N=FhtwozERHR - BB 2 10, RERATLE,
TANYF, TARMRE Vo ZZ OB - ILEICES
T, FHEHIIRATVED, 2905797271
VEF—IL, G RRT LGS~ OMELBMZTT
B, RRTLEZECHOLDIHEGMIZIDFIZEZIING
WHEMEN D B,

STV IARATUNLNF—DONA A7 TV—TL, EFEHE
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Sciences and the Ministry of Health and Welfare, Japan.

# To whom correspondence should be addressed: Takeshi
Yagami; Kamiyoga 1-18-1, Seatagaya-ku, Tokyo 158-8501,
Japan; Tel: +81-3-3700-4842; Fax: +81-3-3707-6950; E-mail:
yagami@nihs.gojp

Table 1. Characteristics of latex allergy

Causes Gloves, catheters, rubber dam, balloons, etc.

Prevalence 5to 15 % of medical personnel are IgE positive
Symptoms Local to generalized urticaria, anaphylaxis

Allergens Proteins in natural rubber and their derivatives

Cross-reaction | Vegetable foods, pollen, medical plants, etc.

BPHRRERGBREELFHFOBREL Y, HEMICRART LG
WETAIRAPLEVWATHLLEEZONRTVWAND, Ly
L, RIRTLAERICERRM LU ZGEICOART VIVF—IE
RPHBLT B LIRS v, Bz, 77 v 2 ABFLIC
BARASNTOAENTF =0, FLLVFV2RELT TS
PHZFREL L, BEACEAEASHAL LTV 5 B E 1T RS o RIEE
BT UM — %5 &RBITIEPFHSPIZEINRTWEY,
T, BELTVENRYF—35, T2 MEOIER %
HEYALYF MY/ ICE D BEILHEGR SV LIREED
O TWE®, 0k LZIRE2S, /89 F =284
SNTZT Ty 7 ARFLEOER L EIET5FRE S BN
7o, BEMRNFORZEOSTIET, FTFv 7 AT LI
—DFERMMET T 5 &I, BMESNZBEOHL BL
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DEMERLIZERE SR TWAY, —F, 5597 X
TUNT YT T LY A X DOBEFGH, BEEEORE
BEREL TR EWIMALHESNAE), 2ok
W7y 7 AT UAF =%, RIRTLAHBIHET 288488
ZVAIZESTORRE o TWAIIFTTRL, B#ETL
WrryZ#BATEHEENDDHETOAICL o TOBREEHI
EVWHHIEDETS.
RRTLAEMZEI BT LIVE—E LTI, B0 kR
REERERETHEER (VA) 7LV F—5Laihs
HMoNTBY, TLATLAF-LIFERTwAE, T4T L
VE—DOERBE (TLAMT ) 1L, RARTLEGOHE
BRETHRMEN BB FrofbEWE (NFEER S 5 »
EZALBEIEAD) R 20 bR TH S Z LAY, B S
TWh, —F, 379y 7 AT VLVF—QERWEIX, Th
DAROBBIZETNABROBEHERFOLLETH S 2
NS, THETOZREIZBITAMIICIVHASLSMIZERT
&30 BABOT LAY YABREDIGE HiRITES L
THEREL R L, ERERT T 74 7F% - av s
EVO TIERDRBECELARET LVF -, 97 v 7
AT VNVF—TdHb (Tablel), LL, F7v 7 ATV
VT2 OBARNREH, TLOROBIIBITZENLD
A RFEENCOWTIE, BETHARWL AN S,
FTTFv AT UVNF—ICE L TRbEETRELE, &
ERBHETH B3, 5F v 7 AT VVF—DBRENN
FFRTRAREV ORI L TL T UAF e %
MY T —ANHH I EL, HMOEK»HIEHIR,

Phytopathogens

latex-fruit syndrome &BIHENRTELRY, 20k, TE
FOCEDSHERR S N MBS OfEEII 2 L, B - B3 - &
HEe o Y HARICIRS Y, HIHEOKRDIEH PR
W A ARRZERUCE b i S e, BETE, T L
WE—=RT7 FE—RBEATAEEDL, 57V 27AT LIV
F—ODONAYAZ T NV—T2EETHIEEZEZONLTW
B0 gk o@Y), RKETLEGHFEREE 2o THIEI
ELHWMTLLVE—%, 579 7 AT LLF—LIFAT
&7:. LaL, 50% %25 BENTShORMIZT LT
RECEZ R TERPSHWT 5 £ 129, — %82 iy
TLVWF—O—H& LTTT v 7 AT LIVE— 28T
BHM, LHEHTHLEEDLNS,

T v AT VK —DBEDTLEM Y L TR
ERCHERTHEEE, MICEENICEINRG, MEo
PBAENT T 2 AT LVE T ) 3SERIS IR
ThorhdieEzoNb, Lrl, BEENLSHEC
I, REE 22 HAEREICB L TWwWD &idwni
v, LdioT, BARAMICED L) REQENS T v 7
AT VN 2T ) ZEFISHETUR % 2 TW A DML,
INFTEeLBHIN TPk,

EFIL, RRTLUROREERBRR BE OB L
VYABECATARE, 97 v 7 AT VIVY rofEbici
THMEEEDTE. FOHBET, BEOKSHUAIILT
RIS L TH T LAF—RIBERd &) 3, —
BCHEB LA 2LC, HMYWOEEHE>OICEbE L
LRERETREELOBRTRESATVE E W) MR

Genetic predisposition

Wounding —9»C_ Rubber tree _«=Chemicals

V4

Defense-related proteins
PR proteins

Cross-reactive allergens

T_J

Various plants

Chemicals

Air pollutants

Stresses

Fig. 1

Relevance of plant defense-related proteins to latex allergy
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rEXAEDYE, HMYOAEKREGEREYI T v 7 AT
LVErThY, RERGEMRETSH S| L) RHEE L
T/, BETHE IR TWETLOKRIE, HA4LAMVA
EZIFTBY, AEHECEETAERARYSEICHEL
TWhAEFHEEING, T/, Z0L)LEEHEETLILVY
CTHDHERET S E, HEWHEICK S RV—EDEELE
WAHBIENSTD, S5 v 7 AT VIVE—IIMED B
WRERIEEZ SEBIICHHAT A Z &7 TE S (Fig.1).
AT, WBYOEERHHEREICOWTHBICHEI L
%, 97 v 7 AT LVF - BEHHERYE L OBEMEC
DV, FHLOERED S 2k T 5.

1. HEHOEHFH

1. 1. &EpHEEaED

R, EORERN & I3E Rk o BRI
VATLAERLTVA, FEEORESCHE, ESECM
WA VE Y OEE, FiEoRikE, BEetr v rEin
oY A L ARSI, F08%
FoH7cH, —HEDOEMPHUS (defense responses) %
IO oEKBEHKIEOBETHEE SN BEOYH
A%, AR EEY (defense-related proteins) T 5.
IHETIZHON TV B4 REKRBFHERER, #04&
B REHPLHFLEER PS5 RENICHTEENRE. —D0F,
BT A NVAPRA L FFaONEELEiL L, ik

ERNORSEHILT 2 L) 2B EPHLHARKTH S,

D& ) % AR & B ICIE, hydroxyproline-rich
glycoprotein (extensin) % glycine-rich protein (GRP)
HEEhb, b5 —oid, MWHEIIEE ESTHINED
H (phytoalexin) DEARBICLEL SNIMERTH 2.
PHEESETETHHEWEL 77 8, 2ERBHICED 2
FEHRHETHDLEEZ LN TOWEHD, ZLTEHEHELZDI,
pathogenesis-related proteins (PR HHE) &k & b ¢
BN TWE —HEOEKRGHEHETH 5.
1. 2. pathogenesis-related proteins (PR ZHE)1®-2
FNWNIADEIZTANVADPRELBICHF LS, EAY
BT, B OISO SN TE . 20,5
 ONHECHRABLFERRIHESN, Z0L) 2EH
B IRESFENEBQE (pathogenesis-related proteins;
PR HHH) LMEND &) 1% o7z 19924E8 A IZA A
ATHPRERES#EIZBWT, PREAZ L IE [HERK
ARG L, WWAYERIRES 2 Wik 20 &) ik
Zhas L, BETHIEYHLHFLSNIEAHENE] b2
TSNz, 7o, TANARHIE - 4 EIZE ARG,
IFVYREDWWELVEYR, FF2 - F Mol
WIHRTARTFCHEEINABEAHIIPREAE LT A
A, BEPHLZA VAL VFEENLEAEIIPRE
HELIEFER VI ) IIRIBE .

UL, E\EYHLEAN VRS, TF L2k L
EVOREZRL, PREOHOFEER L 252 L3 %
DHEOFEETHL I SN, T, HMPEOHER
iz (GRRIER) 12, dEHVIIREBREO—C, Ao
EHUPEFWICHEINIYLEFH 2 L dMESH
72880 WA, YN - EAEWN LR ML ARSI
THWICHEEINAHEBER XL T, HEMIC PR EA
HULBATHLEZENFNEZVDTIERVWIAERDRS.

PR EHEDFEEI, HBEHKE V., EWA F LD
Mbo - TIE, 2RAEDOTH% % PR EBENED
2LdbFHbLTwaEE, PREHHENE (I, 5~50kD O
KEBEBETHY, SEARTHRICE>TI—FEh,
MBI (apoplast) REAIZERMINLEATH L.
HIZPREFE R, MhoMyERAEICHTEEE R
TRETH Y, FWEME - SHEMED protease {HEHEITXT
LTEIEERTIEPMONTWSS, DL )% PR
HAEO— I, BEFTICHOATW KT T
LV ORI T 58545, FHICHET 5.

L DWPIEP S I NETICRWEsh7: PR EHE,
ZDILFEFR - RIEFHRHEBERLT 2/ BRES OB,
BREEORHIIETVT, #or07 7 3 —IIH5HS
NTwad, FEREHEEINLTWASRELY®, ENLED
B &3tz Table2 2737,

PR-1773Y—i3, 15~1TkDDOHFE* AT HEH
HEEDPORH A, FOHEBMNLEREEL, U CEEERTE
DFELH B, KL LTAHLZENE Y, PR2 T 7
31 —i3, endo- -1, 3-glucanase {HtE 2R+ EHEMNT
HY, 30~3BKkDDFFREFTSDOH%E\. PR-3 7
7 31 —id, endochitinase {FM: % /R$#30kD 0 FEEHE
B (#5 A 1,1, chitinases) 5L A%, 75 21
endochitinase {¥, T4 55 v 7 AlZ& F L5 hevein &9
FEEYICHYT S 5 U ESHEE A, HEBLCN-E
MBI E ATV A, Fl#IC 3-1,3-glucanase & endochiti-
nase ¥ ABFICHEIA &2 &, HEMIERA LAY, HE
BT 2IIUIE T A5 L 8 TwaY, endochitinase
WML lysozyme A A DEHOBEAYE (29 A1
chitinases) i%, PR-8 7 7 I ) — |25 ST W 5D,
PR-877 IV —IlETAEBHELPR3 773 —ILE
THEBEOMIZ, 73 /BEREFOMEEIZR S v,
PR-477 IV —-ZETAERRI, HBEHILT A
TIHESND win FEFOMRWCHU L7 I /8
Be%) %A L, win-like proteins & HIRITH 2172, T4 5
7 v 7 A& F 15 hevein §ER{K (prohevein) @ C-F v
HMEHIE, PR4 77 3 —0FAZICH VAR LR
$9 PR-5 77 3 —DHEHHIZ thaumatin-like proteins
ELTHTN, thaumatin & W) HEREFEICEMUL 27 3
SRV ERHRETS. 077 I)—IIBTABAED
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ElFiL, o -amylase/protease £ v ¥ ¥ —3HD7 I JEE
BFICLEHEM L Twa, L L, BEAFEETERICRE
ShiBliIE ST Rw. —F SHICEThAT LIV
YDA, PR5T77 I —DEHHR e -amylase/
protease f Y v E¥ —JICHHF 47 I /BERFIEH T4
3™, EEIET S, MIIZIER L AR MR BRI
A NS osmotin FR, T OO zeamatin &\
MACHEHAED, PRET77IV—IZBTAEEZLNT
WA, PRE77IV—UIGHENLIEOIPOEHYE
(permeatins) i, FRBIZRT #FT 5 2 & THH KIS
Hx I T 5%, protease FIIx 54 e ¥y —iEtk%
EBRICET AHEYEREEAEE, PR-6 77 I U245
nTw5, ¥/, endoprotease !X PR-7 7 7 IV — 2,
peroxidase I PR-9 7 7 3 J — I ENLTW 5,
PR-10 7 7 3 1) —i3, ribonuclease iEE4HTH LI 1B
HETHE IS, AfE (Betula verrucosa) fEX3D X T
X—TVUNFELTHSY: Betvl $%49 PR-10 7 7
IV-KETAEANTH .
PREHEDOHFEICH L TEEL A, £EAHEOME
20 - BN AHBLER T I BV OFEMYE, BERE
HDOFFAHIEME TH Y, BRT HHWEIIEE SR
WEWYETH LY, ZhIIIF T, A PLAL b7
WU s s BEERE, #LoBRE CRIMICZELT
BB, BESNTELZLZTRLTWA, ZOHE
Yz 827 PR BEHHOHUM L STICEITIE, iz
PR-1077 IV — BT AHAEHBICTLTT LIF
—FInERTHEEIL, PR-I0OTV77IY—IZETAHEBAYE
FEUCETORMYIIHLTH 7 LIVE— Rt 2R Ttk
HHhHLTREING, HE, QEEHOT VT Y (Bet

v 1) i UCTRBE L LB, HIRZEAEBE (Bet
v l-related proteins; PR-10 77 3 1) —) # &, KPP
B, MPEAMITLTY, TLVEF—RnidRT
EHHOENT VS,
1. 3. SBPHERES®

NI BIT S, ARBHESEOSRN L FILERE
i, UToLicgedonhs, 9, £ - EEWD
RAMVADY T FVEMIEDL Y, EEBHEET
(defense-related genes) DOREMNEHE I NS, Z DHE(E
T ORI A, EARPHHERH TH 5. extensin X GRP
EA ML ARZTCREFMRIICHFT SR, MBEOEc
M54 5. peroxidase D— b, HBEDRILICND S,
faPTiL, phytoalexin D EESRICHLELFENFLEI N
5. —7, (-1,3-glucanase % endochitinase, lysozyme,
protease inhibitor, ribonuclease & \» - 72 PR & 1 H i,
BALTELWERICEBER T LIS, 205L
13 apoplast RERNIZWBE NS, £ 72, HERIMASH
FERTEI, YRS OMRIEE, & A4 ) THEHI % HEHE
&, ERBEKIBICED 74— ¥y 2% 3757,

sy O ERFRRIGIE, A PV AEZFLBITCBITS
B Tihiv e (hypersensitive response; HR) 1ZFR & 7%
V. ANVRAD Y ZFViE SRR S mE S
PHESEEE T2 &9 % PR BEEIHMKRD LT ICEHE
aha, 2Fh, —FEAMNVAZZIT MY, PREQ
FAMBECHEEL, ROA ML A LTS RT &
I hAHEEZONS, HRIZHE 2D &9 LK BHIK
[&1d, systemic acquired resistance (SAR) &IEHENRTw
%40,

PREHELZHET S Z & THYAHREE IS T HIEH

Table 2. Recommended classification of pathogenesis-related proteins

Family Type member Properties

PR-1 tobacco PR-1a antifungal, 14-17 kD

PR-2  tobacco PR-2 endo- 3-1, 3-glucanases, 31-35 kD

PR-3  tobaccoP,Q typeI,1l,and IV endochitinases, ~30 kD
PR-4  tobaccoR antifungal, wir -like proteins, 13-15 kD
PR-56  tobacco S antifungal, thaumatin-like, osmotins, zeamatin
PR-6 tomato inhibitor I protease inhibitors, 6-13 kD

PR-7 tomato P endoproteases

PR-8 cucumber chitinase type I chitinases, chitinase/lysozyme
PR-9  lignin-forming peroxidase peroxidases, peroxidase-like proteins
PR-10 parsley PR-1 ribonucleases, Bet v 1-related proteins
PR-11 tobacco class V chitinase type V chitinases
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HrEETLILLIE, COLIREAEEL BT LM
RS R EEIESVENI T kb, L VITD
NCELRESRRO—EHE, HEEICHEVWEEY £AHT
CEREMELTEL, FARETIE, PREAEZ -
N3 285TF 05 Lt e e L TERSRICEI S
D, PREAEDEEZEFE2HLIEATS I ET, HwEt
RRTHMEEYHNE ) ETARANRAIITLRATY
289 xp iz, E#Eo{ftbh L LTSAR #FiE T4 X
) ARFWOWE 2 L, WEEIC L 28E 2 RRICH
ITHETHEELD B,

ok HizEEL, A MNLAOMb o 2-RIcHE X
N5ARBEEBER, HICHDRSEICHEIhKE
HDOPREFYED, STYIZATLIF—REFNIZEIR
ERTOFERYEICR > TWAEDTER W EHER L 7.
R, HEYOERGHMEAEL I Ty 2 ATLLF—LD
MERICOWTRRT 5.

2. STV IATLILE —EEYOESHHERY

2. 1. EAFHEABOFE

T rF—varTHEEEINTVwS TLDKIE, FHHIM
TEINELDTLSG Ty I AZNHET B EHNTEL LD,
BIEIISBIRENTCEAGHETH A, FLTZOBREICS
W, AABEEEEFABFICHLETS L) hME, B
ML TERSINTELENH S, Kush 513, BREIE
RENITLDARD, T5 v 7 AEEMA (aticifers) %
A, FORKR, TLORERICEST AMEORIEETF
B CHEAARHHEET DS, 5L D20~ 10045 K U010 ~501%
FNFNELBBEL T2 b o720, HiniE,
HERBHEAE S CHET L &) R, BEER
THbHD, LRINGERENTEz0 bR W,
KIRTLTT v 7 AL, TLOROEITZERIROE 4+
i} (tapping), WHHAEHEZEET5 2 LI2X DIRILE
Na, LiIZo$3L97 vy 7 AV L THOZEE,
BB EIL$ 5. Lo T, tapping 20K L1TH
NBZ A, TLAORIZESTIHEVA ML A2
Liwvs, Fi, IF v AOFHEREFIEEILLED,
WHL-gokhmr Gl chEgksesZ 2 BEL,
ethephon & W I {LEMENE L T2 OKIZIERSE X Tw
%. ethephon i, WWFNEy D—HETHLLFL V%
BEIELYMETHD., LidoT, ZOEL T/, &
HHHEAE 2 SRICHUSECLERE 2 1555, Hk,
PUETEE %% ¥ 5 hevein ®°, chitinase G2 545 7 5
v 7 ABHHADOREBES, ethephon TRM$ 2 I &2k
DFELLHEMLZE ) FRIRESNTVED, F7-
ethephon MLIE 2[R &9°, TL DK E{EFIT 71 abscisic
acid THLE L 7235412 ), hevein ik o — F 4 5 EEF
DEEEA S EREICHMML: LRE SR TWwED,

PDED &) 2Rk o, RATHEIA TS TLDOKR
PoBoNzT Ty 7 AR, EWOEKRHHERY,
IZKEED PREBEDFSRICETATVREOTI 2V
CHBENRD, FITEER, HHINTWERKT L
WY, TOHBROHEEFERNTHLT VEZTITT v 0 A
O, WYOEKGHICEST 5 &9 e E&EE A ERICIHE
ENBREIDRERRDLIEIZL.

2.2 SFvIVIARBEOREEETONE
a) EEHHESEORE

TRENTVLRENLRRTLAMRE LT, REAK
CEMHOFELZREY, Hlem? OFF IO L. K
12, TLADHEF 1gH/72) 5mi OV VEEBEHEEFEAIEK
(PH7.4) %#MIx, SRT2HMIELS) THILIEDE
FLEOMBEEFHML 2. RATLHEFOEZEOELERE
THATVEZTIT v 7 AOMMER, KRRTLTTF v
SA (YT UVERETIT v R) OIS, FkICH
L7, SRS o ERKEHEREIEET S H
EH 23, PREHECHHENZBEZOBELZHIETSA
EAZ X HIMT L7,

FORER, MYWOEKHEICEREBES T EEZIOLNS
lysozyme (EC 8.2.1.17) % endochitinase (EC 3.2.1.14),
B3 -1, 3-glucanase(EC 32.16 &%\ EC32139) i
B, £ ToMBEFIcRE S h/z, T, &6 E oM
BHEABFETII WD D P, carboxylesterase (EC 3.1.1.1)
DE®D, @TOMBEFIRH I Nz, SHIZRKTA
Z7 v 7 ZAOMMEICIE, LEEEEORBEFERICmR T,
ribonuclease O{FEMR, 7V Y protease IZiF4 5 £ &
L ¥y —DEEIRE S /D,

BWT, M ENKEERDS, LAY ICRERS LT
B5F v AT UMY VEBIZHENL M EET A0 LD
hE, BREEGRUFEREHTICBT A5 FREVITH
PO, FEEOBRLTERE, TVEZTIFv 2 A
DO Z 100°C T204 WAL L 72k, 3T T HEERENE
TRETH I EIZL DML, EEREETIIBIT AL
FEIX, TVEZTI77 v 7 ADMBRETSVABH T 4
IRML, SEROBERELFEEAEOBHNEE L
ByaZ LicdhRo,

FORER, TUYEZTIF vy A& T NS lysozyme,
endochitinase, -1, 3-glucanase &, V3" $25~45kD O
FEHETHDHZ Ehbhoi. —F, FEHLMTICBIT
% carboxylesterase DFH 1, 60kD L ETH o7z, F
72, TYESTIT v 7 OB MARIE L/1-HTH,
lysozyme, endochitinase & U¥ 8 -1,3-glucanase D g ASH
I SNz, 29 LAKBROBRTERSCT TR,
Ty IAT VG Y OREIZ R = L7225,

PDEDEHZ, TLT7F7 v 7 ANLHRABLZETHOMHE
IS, WY OEEDICES T2 LEZ SN BEROBE
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FiEWSRE SN, F, TRODEEEN, TT v IR
FUNT AL AT 5 I E O HL Mo 72,
FIT, FEETOHREHEL, 97 v AT LY -BE
D IGE PLfRIC & o THIHEWIZERHRE NS, 77 v 7 A
BEThrLEIPEFERDIEICL.
b) REAFRICEZE N B lysozyme®

FHEAFEOMMBE A, S lysozyme ({EVE 2 F T 5 15
EHH Y THL, RURHRICE TN A lysozyme (JHHEL
L7sERTHLE) e EiE Lz, 72, 9792 X
TULF—-HEEDOGE Gk L o THEHEMIIFTRHR I NS,
G597 ARED—2ThHhL 0L ) hrreifi.

¥, REHAFEOMMTIZT0%EME IR 5 & THilik
TYREZYLEMLZ, HRLTWARZAEERIERLZ. X
|z, Micrococcus lysodeikticus DELIRRARIZITT A A HIE S
RIRZIZLGHS, ANVKFIAFNENT AT L
AWbEpA+ g rax vy 7574 —, 0T, 75
dra<w S 74 =12k, lysozyme 40EEL 72 55
800 g PREMF42 5, 5.2mg DIEEM lysozyme % 15
AT EWPTET.

TEEosuvT S S 7 40 —THE L /2 lysozyme 13,
HAH HPLC 2BV TIRIFH—D ¥ -2 & L THRINE N,
F 7>, sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE) T34 Fif27kD OB —IN F
ELT, SBEEESKE (IEF) Tidpl (isoelectric point)
SO NVF TNy FE L THRINENTZ, &b, Fil
RAFERT7 V22797 v 7 AOJH % SDS-PAGE %
IEF TH#7 L7=356E %, S#EL 72 lysozyme &[5 UALEIZ
FHEONY P anz, SibcgIns&AH
DIFEALE, FVFRAIFHENTVEL)ITHY,
SDS-PAGE % HPLC TOGM A HETH o 72, FEEL G
BE | 7= lysozyme 1%, SDS-PAGE (2% < A= g4 TH
TAHIENTESL, Vv FO—2THho7z,

= DM lysozyme 1, A F 2 EREE0. 03D BEREMRANK
G Micrococcus lysodeikticus DEIGHE R R E L
&, PH4 AR UTOCIZBWTIg KiEE R L. 7o,
RISBEBEDA & VHEEA/NS L BIZONT, ZOERG
AT R AMEMAERD SNz, & 512, lysozyme G
W25 5 S HEEER O RE LM, histamine A%
0.02 M T#60% &\ ) BV HEMR 2R T DI,
N-acetyl-p-glucosamine @ RHERIF130.4 M TH20% &
BTV Edb o/, FAZOFEBEIE, 20 A MR
XF Ry a—)VFF Ik L T endochitinase {1 %
B L7 M lysozyme DI ) Vo FoEEMEIL, 2084 Y
RAF V7 Lo 2RI E F L5 chitinase/lysozyme
ORI, BL—KLAZBO, LarL, HHIZEEINS
lysozyme DM L X, DR EL-Tw,

RIZ, FEEL 7z lysozyme OLEMEEY, 7 v 7 AT L

NE—BEOMEZRVWAEAL L/ 70y T 4 2 TR
I, FHEOMBT LS L% % SDS-PAGE (2
L7, =toeruo—RARICEEL, EEaEzT7TT Y
FUYLE HBWT, 5501 OBREICHIRL KM
ExE L, BERT—/E- 72, ki, HIER7 LV —
DEREZLNSS GE#HEHEEOH T, ¥k FIBE ik
PRVWCHRHEL, REOoBEARABREE LR LK
L7z, 95 v 7 ATV AF—BEHEOMFE LTE, BRD
WD SRS N2 TN, FAIRERIC
i, TUMF—IRED VR AP HIREL 20 (1
vTN) BERLI.

F DR, wfh@?%v727vw¥~$%®m%%
MR L7BAICd, 8L 7383k lysozyme 7%, IgE #i
%#m&?5EB Ao—Dok LT eI, —F, EF
AD I & v TAT o 723t BBEER T, IgE LR H & L
REBHEONY FEeEd sl rolz, Lo TIDIE
M lysozyme 25, F5 v 7 AT LVIE—HEEDIGE Hifk
Sk o THEMIZER SIS, F7 v 7 APEO—D2TH
LT EPHOMI T,

c) PYEZT ST v RTEE N B carboxylesterase®™

TYERZT T vy AOMME A S carboxylesterase %
SHEL, TOBMENTLAOROEAEBHMICES TS L)%
BEOETHADEIDE#HR . /2, 97 v AT LN
FoBROBEHEICE o THEMIZERSINS, 77
v 7 APBDO—DTH AN E ) DEFER L.

9, TYEZTITv 2 AOMBTEIZT0%MEC
LETHET Ve dMz, BHE LB L. rkL
p-nitrophenyl acetate (Zx33 % carboxylesterase J§14 %
fefE\2 L7755, DEAE ¥ Vv u—Ah T A%V HEA

o aw b7 74—, e, Svsal s RS
57 4—i2% 1, carboxylesterase #43EE L 7>, 500 mé D
TYEZTIT Y7 APDL, 700 ug @ carboxylesterase
BELZLNTER. TYyELTIFy 7 ADLHEEN
LZEHER, BLAEET VFLIIFRENTVE L) T
Y, BEOFEILIDIGNPRETH 72, FEVTHE
L 7z carboxylesterase i, 7 IV EFIKENE TR 5
ZENTEL, BBV FO—DTHhH o7,

SEEL BRI, EEBEMGTICBWTHEKD D45+
BEEALTWwZ, TOFE#E% Davis 5125 % PAGE (238
M, SEgm LR, H—onNr FE L THRESRL.
FF0ONY FOMEIL, esterase DIEMELIC L ) i

ENTNy Fof@Eiz—5 L7z, DLEoiRlE, carboxyl-
esterase IELULEL T CORTIKENERICE I D5 F

THHMENIZEERTIDTHD EEZ LN, —F,
COBEEFERLNT COERKEHETH 5 SDS-PAGE
WHEALEE A, A5kDONY FaRAL LT, L
DN F (14, 16, 24, 25, 28, 39kD) AR &7,
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%7z, IEF Tl pl 4.2~5.20VF TNy P& LTH
HEns, —EDDriERIE, O carboxylesterase A5
BO2=y Mo bBmAEERE LTHFET A LR
THDOTHD LR ENT

3k1Z, p-nitorophenyl acetate % 3EF{IZHVY, SBEL 72
HEHORFEWER esterase {HFEDIFHIZ OV THARL,
COBEIIEEPS T VA Y HDIEV pH I 2o TR
ETHY, % pH OBEEPIZ20CTIOFHER- 2% TD,
esterase {EHEAHARE IR & /e, T 72, pH 7. 10 Tris-18
FRRRAT R TIX, 60°C T30 E TOMMIEIIH L TRE
Thot:. ZOEQEN esterase {G1E % R4 BB,
PH 7. 10DE W HIZ BT 51055 B O JUES & v 9 G4 Tid60
CThorz. T2, 30CITBIFBI05MORIE & v &4
TOR@EpH I, 7.1THo 7.

—7F, CONUKGIREER ORI 2 405 L 73 4
L2 H8R5EED p-nitrophenyl ester (ZXf LT carboxylesterase
EHERTM, SME7VT Il LCHEEICE
 protease iEMERT Z Edbh ot £, JOBHED
carboxylesterase {EMEI, &) YFEER L A F T R,
ANWKRF D NVEOBHRNC X Y EEI N/, F4—ndk
DIEHAITIEHE SN o 7e.

WWT, 7V ELT 5 v 7 A0 64508 L7 carboxyles-
terase DAEILFNLIFEE T I BRI Z, TADKIZ
HR$ % esterase & LTI IZEEE E LT % hevain
a,b,l OF—¥LHEL, #DEFEH LRI >VWTHE
L7z, ZOHERIOREEIL, TLDOKD luteids & W) 285
PHGEES NIz hevainl 15, ZRHHFML T3 2 Lashhy
o7z, lutoids I T ICHNS T A ETH D, PREHHEN
BRI Db H B9, UL, 58 L7z carboxylesterase
& hevain ! 2%, @TOHET—HLTWAEWV) DIFTIE
dpolz, LIedoT, CORFESTLAORDELRBHEIC
BE5TALILBRAETHLNE I x, HLEMITHZ
LidTE Lot

57BE L 72 carboxylesterase DLE X, 7 v 2 AT L
WE-—BEOMEFELERTAL L/ 7Oy T4 VT THN

Determined sequence F DENXK
B-1,3-Glucanase from
Rubber tree

Tobacco

Green pea

Potato

Z O ==

Q

S
N

2 EY OB LR 2 IFEMES T TO Davis #EI2 8 5
PAGE %%\ % SDS-PAGE |23 L 7214, polyvinylidene
difluoride (PVDF) JRICERE L7z, RIZ, EAELLRKE
23y, —HEIOAL VT FECLAEAYE
Wz, BO—#k% esterase DIEMESEIZ, FRD % 1 4
70y T4 TG, SFVvIATUNNF-BED
miFeE LTk, BERNomEE»SRESh 237V EH
Wiz, FMEBERIZE, TUUVF-REOLRWEE AL
LIRELzIMiE (19> 7)) 2R

FOFER, DavistEic X 5 PAGE 12 A 4/ 7Ty
TAYITTHE, 77 v 7 AT VAT —-BHEOMFITR LA
PVDF JRIZD A, IgE GG HEQEDHE /Y FAMRIE &
hiz, LHPbZE0NY FOMBEIR, guf FuT—)L K
TSN EBE D /N KR, esterase DS TH
ONTNY FOMBIZ—F L ORI, 7TVEZT T
F v 7 A5 5EE L7 carboxylesterase 25, BMEFMEF O
IGE Uik L D RMICEEE DS, 77 v 7 AHEO—
DTHLILERTHDOTHD, /2, SDS-PAGE iZ#k
KA LTy 547 Th, carboxylesterase DAY L
=y b, $51245kD £39kD OEBHEH, GE KAHED
HoNr Fe LTt shi, —F, @EAOMmiEs
BN TIT o 72t BB Tk, IgE AP HE L EHED
Ny PR BB Eh e hor, —HOEBRERNIS,
esterase G & RIF T HIFEMIKEOELE O AL ST,
EWUENTTRELZZ2Z0MK2=y b b, 7 v 2 R
FEDO—D2THAZ EHFBELNITE o7,
d) RRILS T v 7 RIZEEN S B-1,3-glucanase,

chitinase/lysozyme R carboxylesterase™

TV AUFRLZOEEFHTHET VST I T
v AEENSERE I, AEIETHRMEN AR
ILEWEIZ L YIS SN T LIRS 5. T/, Bk
BEAST 27 TR ) EoEEE LTEMHBEE SR
BIEDNL, FENTVWARBRAANIBIHICELL TS
TRELEV., FIT, TLOKROHHE (/v 7 rEZT
7y R) pOZHONKGHERESEEL, TOBY

X EV EKXKHFGLTFTFPD
P .

G | S 4 N
P L - . . . . .V .Y N
P L - . . . . . . .8 .N

Fig. 2 Amino acid sequences of plant j-13-glucanase. The N-terminal sequence of a peptide
obtained from the BrCN cleavage of latex f -13-glucanase is shown at the top. Several
residues expressed by X were not strictly determined. This sequence is compared with that of
3 -13-glucanase from various plants. Dots indicate the same amino acid residue as the
determined sequence, and dashes are introduced for the maximum similarity.
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RT3 VBRI EANLI LI E5I, IF Y
AT ULEF—-EERLT P —BEOMFE RV, &R
OPUEEIZDWTIRE L7z,

= L DA (Hevea brasiliensis, clone RRIM 600) D #iii3,
The Rubber Research Institute of Malaysia & WA L7-.
7, BHEOEE ) 2R L THRAERIIRERT v €27
Lrfafisd, BRLTCWAEHAZIER L. R0T,
R LB R [ AETHED, FVAEH S LAEAWT
B3 L7z, COXHWCLTHIMT T v 7 AEBHEDS,
B -13-glucanase, chitinase/lysozyme J% UF carboxylestera-
se FEELL 7.

B -1,3-glucanase {&itk % 47§ 5 & H F{IZ, laminarin {2xf
TABRHEELIRIEIC LYo 5REL:. £9, o7y

7 AmBEE & RERIEAL G (20 mM, pH 10.5) 1ML,

FRBER CEA L Sz A 4 YRR D A T A28
L7z, Z08EE, B-13-glucanase i§M % ¥ 2 EEAH I,
FEYESICERE N, 20 p-13-glucanase [l 5 %
SDS-PAGE TH#fL7z& 25, ZARDNNY F (35, 36.5,
38kD) A& &z, IFEMSEMGTICBITS PAGETYD,
BERONY ¥R Ehz, LhL, Z013EAEETH,
8 -13-glucanase DIFE PG TR E 7z Y FOME L
—F L. ZO#EH,S, SDS-PAGE Tl Sz =K
DNy FIiE, AHMICHEKETEHDTIRRL, TLADKRD
WM p-13-glucanase 54 VEERTEL LTHET LI L
ERTHDTH D LWL,

XKiz, $EFEYE B-13-glucanase D4 VEERBEEY Z 0T E
Edman 5 REICE A ¥ — 2 T v REFTICERA L, N-Fif
73 BRI ORERRAL. FORKE, T IJEHEA
e BT, 1 VEBEERON-KRiZ—fKiI7ay
JERTWEZ Edbroiz, 22T, 4 VEFRELTO%
FERICERL, H1%OBEBICRLEICTUEIT V%
Mz, BEATIC CEIRTISEEM RS S &7, ¥4 HPLC T
BELL MR b7 F FO—2IZ DT N-EKi v — o =

Determined sequence
Chitinase/ly sozyme from
Rubber tree
Ivy
Vine
Cress
Cucumber
Azuki bean .. .SV .
Tobacco . D .V
Chickpea - . . .V

VAN EIT o2 25, Fig.2 IRT & 9 2BECHIATRE
Ehi. ORI, BEIBHFINTWEI T v 7 AT
V4 Hev b 2 OEFNIT®, T I/ EE% EREICHR
ETELho/z X OMELZRVWTESII—H LA £,
F— s N—AEHWTHELZT I/ EERY 2 EFTHAERE
FMBLLESR, s35a2Y FY, BF w75l
ICHkS 5 g-13-glucanase A%, FILLL:BHEHTHZ
EHHS IR o7 (Fig.2).

chitinase/lysozyme {2 B3 5 HEEA KL, REHFE
WCE TN EEM lysozyme O E & FIRGIRIEICL D
WL, WHHPLC # HWTELIZHFRLAE Bonk
chitinase/lysozyme (29.6kD)® N-Ku#7 I / ERECFIIZ,
THDKD S PRI HEE X TV /2 hevamine O FELF| 1259,
X Ot & CEaic—8 L7z (Fig.3). 5612, HF
T IERVAETAEBECRELLHEE, vieT
ke, 2LV, ¥awyy, 7A%, F2Na, DEZHE
W 2R C BT 5 chitinase/lysozyme #S, JEH A
PLZ-EFERT 22 EXHLMI R o7 (Fig. 3).

carboxylesterase iflE* F T A2 EBHEIL, 7vE=T 7
5w 7 2124 F N B carboxylesterase DA & FIAE 20 121
XD SEEL, BEA A AR HPLC 2 HWTE S IZFE R
L7 BoNEREL, 7Yy T7 97 v 7 AL LaEEL:
carboxylesterase {23l L 72 ®H %# A/ L?, SDS-PAGE
TIZ44 KD & A f Y & L72BEH D/ > FE LT, IEF Tid
PLE4. 6D IVF T NNy FE L THREBEN, HWT,
A4 NV F (44kD) @ N-K#iy — 7 L7 Al & A
12, BELREHTEAIZLENTELRP. £IT,
B -13-glucanase D& AR PIUI LY, 7OELT
VAR ATol. LinL, MEORWETRLXRTF FE5H
AHZEWETE LMoz

HWFOHIFMIL, 5T v 7 AT LVEF—-BEOMFEET
FE—BEOIMF % HYvy, enzyme-linked immunosorbent
assay (ELISA) & £ &/ 70w 5 4 ¥ 7T/, ELISA

GGIAIYWGQNGNEGTLTQTXSTRKY

. Coo
.CN .G
.o .CN .G . .
.N .SA.CA .GR.
.S . A8 .CA .GN.
.S .ADACN . NN.
.S . AD.CA . NN.
.S . QDACN . NN

Fig. 3 Amino acid sequences of plant chitinase/lysozyme. The N-terminal sequence of latex
chitinase/lysozyme is presented at the top. Refer to legend of Fig. 2 for description.
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BT, SEELY 7L MIEE LR, EEAEE 7O
¥ 7L, 10701 OREICHERLLFMEEZMR TE
BTC—HEo7. 7L — b LOBEEICHEE L7 I8E JiEE,
Pl PBESIAEHWTHB L, A4 780y T74 >
7T, ¥ KEEE % SDS-PAGE |2/ L 7%, PVDF Ji
R L, A 7uy 2 v/ Lk W, PVDF &
T EMHRICEINT L7221k, 10550 1 OBEECHRL & ik
WRL, BIRT R o7, ki, IgE Uk iEE L&
HEDNY F%, ik P GEHUEEHVTHRB LA, 5
Ty AT LWF-BFOMFGE LTIE, HREWNOHFHIE
oM E - MiE & PlasmaLab International (Everett,
Wash.) 2 SEEA LMIED, 515 > vz v, &
biZ, T v AT LS —LidgShidhoizdbon,
7 v AEBEICHT S IGE YUADGIERIC A RS &
NI-EMT VIVEF—BEOME (7% 7)) &, 7rE
—BEOMEE LTXFIL, ELISA L4470y 54
YW FAMBERICE, TULF—FHEOLRW
EEAOME (6% 7)) &, IgE myeloma serum (1
FrTW) RER L.

ZOFER, p-13-glucanase 4 V BERTEICxT 5 IgE #iL

ROBURIDHED SRH Y TVoRE, STy 27 AT
LA -BEOMFTE/I (M 70y 57 4R
ELISA)T& Y, 7 b¥—HBEOMFTIIS/7(M L/ 70
254 7)) HABHWI4/7 (ELISA) Thotz (Fig.4A).
f-13-glucanase 1 VEFIFEDAL L/ Ty T4 X7 T,
SFEOKECTARDINY F(36.5kD L38kD) AT IgE
EMEHE L LTSN, FTEIRL/NEVIKD O
NV R SN o 7z, 153514 chitinase/lysozyme
1235 5 BE OB ERIC S BOH s iz 7 Lo
X, 97 v 7 AT UVF-BEOMIFTL/I5 (1470
54 7)) HHWII2/15 (ELISA) THh, 7 r¥—
BEOIMFH T/ (A A2 78y 514~ 7 RUELISA)
THho7: (Fig.4B). & 512, carboxylesterase [ZXF3 5
ISE RO R IC A 2RO Sy 7 Vofut, S5 v
JATVNF—-BEDOMFET/15 (AL 70yF 4 0 F)
H5Hi310/15 (ELISA) THY, 7 FE—AEZBOMFT
35/7 (A 5/ 78y 5 47 RUELISA) TdHo 72
(Fig.4C). —7%, *ERFEERTIE, LOFERIHT S GE
MAEOEELELED N Lo, DLEORER2S, K
RILT Ty 7 AX )G L -ZHONKGREEEY, I

1A 1B 1C
405nm | J e *
L 2 L
1.000 — ¢ 5 3
; : e o
¢ ]
° ]
o ¢ :
0.100 A ® L 4 -] 3
i ’ ® ® o
----------------------------------------- .------------- -------..-----------------------
’ ‘ s o
8 ¢+ 38 - 3 ©
® @ : § . (o]
0.010 o ® r - 8
] ® ]
8
T T T T T T T T T
Latex Atopy Control Latex Atopy Control Latex Atopy Control
Fig. 4 ELISA of specific antibody (IgE) to g-1,3-glucanase (A), chitinase/lysozyme (B), and carboxylesterase (C).

Antigens were adsorbed onto microtiter plates by incubating overnight at room temperature. Following
blocking of the unoccupied sites, diluted serum (1:10) was poured into the respective wells and incubated
overnight. Each serum was donated by latex -allergic people (Latex) or by atopic subjects (4 topy) who had
IgE antibodies to crude latex proteins but had subjective symptoms to vegetable foods rather than to
latex. In the control experiments (Control), each serum from healthy individuals or IgE myeloma serum
was used. The IgE antibodies binding to the antigens were then reacted with phosphatase -labeled goat
anti-human IgE for 1 hour. After complete washing, p-nitrophenyl phosphate solution was added to
every well. The color development was continued for 2 hours, and the absorbance at 405 nm was
measured. Every assay on a serum was done in triplicate and averaged. Border line (broken line) was
arbitrarily set at 0.036 for definition of IgE - positive sera. This blank - subtracted absorbance corresponds

tothe mean + 5 X SD of all the control sera.
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Fy AT VIVF-BHERLT PE—BHOIGE ki
WEHEND, FTF v 7 ARETHA I Lhbhol. £
7z, —WOBEIHTLE Ty 7T AR, LAY I Vi
HEF A S DFEEREND, ZHOBENIERIZTLVF 25|
ERITEHETHLILORENLD,
e) B-1,3-glucanase MIEHI A HIEMICRA-TRE™
RIKRTLTGT v 7 AL LT 8-1,3-glucanase 1
WMEHORTT I JBEMNE, 57y 7AT7 VNIV
Hwbzwmﬂ’—ﬁbt(ﬁg@ Hev b 2 O&EH|Hp
ZiX, BEHEEAOa Y Y A B SEET
%w.%%u,»03/{/%1%m-ﬁ%T6%ﬁ%m
DFEWIZE Y, B-13-glucanase A SDS-PAGE T=4A"
N> F (35, 36.5, 38kD) L LTHHEINLEDOTIERW
MheFx ., £IT, p-13-glucanase 1 VEEH I =
concanavalin A D774 =574 -0 bs774—1C
WAL, HEEZAETLIHRAHTHINE ) PERADL LH
(2, BEBHEEOBRWICED B A VEEROSREE A AT
9, KRTLF7T v 7 A6 L7z p-13-glucanase
4 VEEERE(G) %, HIEF MY YA 0M) 2 & OREERE
(50 mM, pH6.0) ICEF L, RMBE R CEEfL3E:
concanavalin A-agarose 7 AR L7z, BHAEZ R E
LholBEBE (GO
% BB E R THE B 2, & 512 methyl- ¢ -D-mannopyra-
noside (0.3M) * &L AMREETHHEELERELH
(GI) 2B R/ RNT, ZDEHIZLTHLEREDA
VEEFE(GI, G, GI) %, ﬁ%’ﬁﬁuﬂ) 8 -1,3-glucanase £
EE3PE(G) L 4£|- SDS-PAGE |5&/8 L, PVDF 225
Lt.%4/@%#%@%%?5%5@(%%#&7#@,
B EOLABREY IO VN T— )V FETHRE LR E,
PESH A AR AR LR 2 i A2 Z LiC X DR
L7z, &7, A VEBROHELEEZ, 7 v 7 AT LLF
—BEOME*HVLA L) 7Oy T4 2T THRN:,
SDS-PAGE IZ L 2 5 #T D45 R, GIIIX35kD /v F
12, GLIZ36.5kD ®/3> Kz, GUix38kD @/ 3 FiZHf
W2z Lhbhos: (Fig. 5). concanavalin A (ZEAN
WErTRLEZEDS, GIE GIREERETHLI LN
FHEINZZA, TOTFRISERLFRNICRE LER?
LL T EN/(Fig.5). &5, ¥ERTHETS GlE GO
o7y 7 AT ULV F-—BEORE HEIZL VE#ES N
B, MRV GIIZIFEALEESNL LW LN
bhotz (Fig. 5). —F, BEAOT—VMERL IgE
myeloma serum % WV TIT o 72 BBEERTIL, wWiho
AVEEFZD BEREAUEAE L LTk S dr oz
(Fig.5). D EOEBREENL, 77 v 7 AT LIVF—
# @ IgE HikIZ & % B-13-glucanase DFFEY 2 FRRIC
COREEDORERIMS S RE L EE 2 BT REMEATURER S
FWAR

ICHEE, A LIHERE(GI)

Glll GlIl GI G

o

e =]

Total protein staining

Glycan detection

Latex-allergic patient

IgE myeloma serum

10[qounuUIuIf

Non-allergic people

Fig. 5 SDS-PAGE and immunoblotting of j-1,3-glucanase
isoenzymes. The basic f-1,3-glucanases (GI, GII, and
GIII) were applied to SDS-PAGE, transferred onto a
PVDF membrane, and subjected to the respective
analyses. The first column represents the total protein
staining with colloidal gold. In the second column,
glycoproteins were specifically detected. The lower
three columns indicate the results of immunoblotting
where the proteins recognized by the IgE antibodies
were immunochemically detected. Lane G corresponds
to the partially purified latex g-123-glucanase from
which the isoenzymes were separated by affinity chro-
matography on concanavalin A -agarose.

PR R IC R TR S OB EN A R T 5720, &4
VEELBI T ERTF MY 7 A THRE L CESEE B
SR LSO, IgE HiRDEEMIZELEH N LD L) 'l
A7, £9,GI,GI KRG # ELISA o7 L — MZHE
E LM%, 20mM 083 v HEBT M) U LR ECRERR
(0.1 M, pH6.0) 2 NZ, RIRT 6 FMHE-7. H3
EEEF M) LRSI RVERRERE (0.1M, pH6.0)
PMAABERD, T L TTo 72, VT EFKEEE
Ty xR rULRE, 10501 0BECHFRLIZIT v
AT LAV —BEOLMFE (Plasmalab International 7
LEEA, 137N iz, SRT—HE-o 2. RIS,
TL—F EOHBEICES L BE Hifk%, Hie FIgE L
HKEBVTHREB L.

FOMER, GIR GLOMEBELRILIBTL L, T
FYZATUNF—BEDQIGEHAFIZL YITL A LR
BB b edbhrol., T, HEHBELF -2V
G, BB OAREIZEL ST, BEHFIZLDIZEA
LEamashhdhol, DLEOERER»S, S7v 7 AT
LIVE —BEO IgE RIS & 53EHM B -1,3-glucanase D
BROLERIC, JOBROMEHEMSPERRRE R
TENHLPIZE 5T,

2. 3. STYIRTLLF L ELTOEGHEERR

FEIE, TT v AT VIVEF—-DBRENIEA IR
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MR LT T UNF - ERT I LICHFBL,

(O EEBHEAERS T Ty VAT LV E Y THY,

RERSHNETH S| LW I)RBEL T, 2L TID
RO HTAL, T7 v 7 AT Ly etz Ra
FEBE 55y s ABPERT VEZT TT v 7 ADM
Bl ESH L2225, HOERDIEICES T3 E#2
LNDWEI—FRIREB SR, ZoERE, RKRTL
HEITHYOEFFHEQRRFIL EIN T LR
RIDDTHHEEZLNS, SLIL, RERFEN L
L 7z chitinase/lysozyme R 7 VS EZT ST v 7 A0 64
B L 7- carboxylesterase, KIKT LG T v 7 ADHBHL
e bR _MOBFE L p-13-glucanase DE TS, 7 v ¥
AT VvF—BEDIGE HUFIC & )RR I N
—EOEBFERIE, TAOKIIEEL S N Y O EAREH
BEARD, 579 VAT UV VOMBREHRE 2 oTw
HUHetE %, WMARTOIDOTHAHEEZLNS,

RIKT LT T v 7 Apb4H L7 B-1,3-gluca-
nase DT I/ BREHNIL, BEICEHIhTWAI Ty
JAFTLNE Y Hevb 2 (34, 36kD;pl 9.5) DEFI® |z
—% L7 (Fig.2). 7, ZOMEON-FFIE 7Oy »
SNTWwzd, Hev b 2 ON-FKigdb 702 v 7 STz
EMESNTVDED, LizhioT, 73 /BECHID O HIME
THRY, FFHITEE L 23BN p-1,3-glucanase & 5 7
YIATVLNT Y Hevb2 X, Bl—ThbreEZONS.
DT UNT eIl L7z The Rubber Research
Institute of Malaysia @ 7'V —7%, Hev b 22%5-13-
glucanase IEHEZH LT W2 E R LTWAY, Lk
LIS D3RG TIE, Hev b 2 7% 3-13-glucanase {HME %A
‘9‘6 EDNFRENTERIONT, ZL{ERENTVES

. E#E, p-13-glucanase Y O A ARBEHIZEE < B
béﬁ?? (PR-27 73 —) ThHhHILIZEITNTHEE
RS FLTIOBEEREDY, 77 v /AT LVLAF-—BE
DIGE MK DRI NG, 97 v 7 AP O—D2T
HHEIERFELEL. RIALRIET 5 HNTHEEL 72 HBE
B, ECHMVIBEILSNAT LIS Y EE—YTH-
7ol EERIE, BN TARKREOESEZE T
BLDTHBHEEZLNS.

% ORYIRE R OMMLEEICIE, f-13-glucan 23& T
TWwa, Lzh-> T, HWICHE SIS p-13-glucanase
DHHEHE, 0L LRWERE I L TEEEHOKE
TRIETEBETE 2V EE S POEZ LR TE B,
T2, A L ADIND o 7SO, MFEFMICEB L
7z [;’ -1,3-glucanase " FH IN L Z t%%ﬂ%ﬂ'(w% =

R, BTRAERTF FO7 3 /BRSNS L - EF 2 A3
5%5?%@%Lttc&%o#@ﬁ%tm%?5ﬁm
3-glucanase 25 A b7 v 78Nz (Fig.2). ORI,
RRTLT T v 7 AZEER Tz f-13-glucanase 75,

TLORDERGEHICHETAEAK TH 72 & 2R
LTwa, 72, B4 LMl ~$’“éﬂ6’f§1_0)fl)\t[3 -1,
3-glucanase %, KER L% b5l a3k ITT LIV T VIZ

THEMEERTHIDTHEEELZLND,

=4, 9T v 7 AT UVVF—BEOGEAFIZE Y B-1,
3-glucanase 755k  FRE S N B 70 101d, WL EHT
5T EHFLETHo 2 (Fig. 5). IgE HikiZ X HE R
ICHEEBEORERS P EE R EH R0, ohE
TIZHHE SN TV ED, 4%, BEHEDIGEHMEIB-1,
3-glucanase OFEHIZITHEFH L T2 DD, HHWILHE
A GO AEEEZEER L TWEONE, BHTLLE
HHbHEBEDLNRBOM F7- = OO L EE T AT
THIEIIED, YRR BEICAFA % complex glycan
B, TT v AT VIVEF =) BRIV E R TICEFS
LTWBDAEI LWV BHIZonTHD, o2z 52
ENTED LHFFS NS, & 51 Churngchow 613,53 -1,
3-glucanase DHFTONEHE LK AT H A VERIFTLD
RKOEAHEIZEL Do TWwE LW RFEHELTE
D, WYOEEKHEHEARE ST 7 AT LIVE—0D/
HEW)EEDS D ERITEE NS,

L2 AT, BEAE O ERS (cross-reactive carbohyd-
rate determinants; CCD) 7% B-cell =¥ + — 7 TH 544,
MfafE LT IgE A D EEREITR S D Z L id %<,
TV NVEAERODEBUTESES v &) BRI T
HHHO, fhdy, BEHIE =TT VIV FE—ERD
FRENBFAIHMONTNED, L7zA5>T, Hevb2 @
HOTLVT BIZo0TIE, BEELABEYHVTRA
FIVHEFA IR T v s F A MEERYEL, HEICH
HTAULERSL EEDbND,

KIKNT LT T v 7 A5 558 L 7 chitinase/lysozyme
DON-E7 3 BEFIL, T20RDSERICHESRTY
7z hevamine (29. 6 kD; pl 9.5) DEFIZ—Fk L 7 (Fig. 3).
hevamine |, TADKRDEMKGMIZEADL L Z & HLAFiH»
5354 2 T % chitinase/lysozyme T 25960, ffitgyiz
W ABHEEOPIZIL, lysozyme DL E L 5 LD At
BERERS 2 FROMIE <, MBI CX T VG ET AT A EN
EIND, LIz2% CHEPNCEEEE NS chitinase/lysozyme
3, 2oL REEICA U TAKHEORE BT R
HETRZWHALESPSFEZON T2, EENIIC
COBEOEEL B0 TFREELEVI LY, LEHH
FHETHHLEEMTII—HEL>TWE, T/, A b
VARZT TS EOREY)NC, MR L7 chitinase/
lysozyme SFFHEEINZ T L H LN TS, EE, e
SN7N-EKm7 I/ BEFICEE LBV 28T 588
HEMBELLEZ A, £ OHICH R T % chitinase/
lysozyme 1) A b7 v FENI(Fig.3), ZH L7 3/
EEFRCHI OIS S, SROMWICFHEE SN B chitinase/
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lysozyme B RERIE R G ERITT LV S R D
AT, B-1,3-glucanase DA L FHRIZE DN B.
Lavaud 54, RRTLFTF v 7 AIE TN B30kD D
lysozyme ASZEEZERIBET VIVY  Th AT EeE fafi L
TV\Z.)GB’GQ).

—7%, carboxylesterase # #K T 29 7=  (44kD)
DON-KHIE, 7oy 2 ENTVWLIEREIE» 7.
Beezhold 5 b FREDSFREETEIT VI AT VNV
4 Hev b 7 (46kD; SDS-PAGE) %5 L TWwA7S,
FZON-E#II7TO v 2 ShTnwikh o720 Hevb7 @
a7 3/ ERECHNIE, KT MZE TN D patatin L) &E
HEIZEMUL TV LHRE ST 519, patatin 13+
Y URENBEELRREETRITMASHERTH Y,
esterase 15> lipid acyl hydrolase F%RT. £512,
EHOREFHETL L) 2AKBHEBEL LTOHE
FHHILEIHMOENTWAE™, k) RIKEA,S, Hev
b7 b TADKRDEAIICELEZERETH A LN S
NBICES5TWVWE™® Hev b 7 HFesterase iFiEER L7
T ELREREINLDM, FEENVSBE L/ carboxylesterase
b, Y YRESEERREE RIS HEETH Y,
patatin {ZFHPL L TW A AN EOhH o7z, T 72 Subroto
5%, patatin IZEMLL72NET I VBRI ZAETEH 5T
v 7 ABEE (43kD; SDS-PAGE) ® N-Eitix, 7ov
ZERTORERELTWED, LizhoT, SHELL
carboxylesterase & Hev b 7 X &L HREELZWVOR, H
LZWIEFRIRONMKSHEEZECH L O00 % HETT 572901213,
W7 3/ BEFIOWREEZ &0, SO REFLE
Thab. b LEEHET carboxylesterase A patatin £ &
BED—2TH D% HIE, THAOKRIZELE NS EKHH

BHHEET Ty 7 AT VIVE— L OREEY, ORI
DWTHHbENDZ LIZR 5.

ZoMizd, TLOKROEEHHICESTALEELLN
BEOMDERALED, ST IATULNFVELTHILGR
THTVv 3, Alenius 5 Chen 5%, hevein(Hev 6.02)
% ZOHjE4R (prohevein ¥ 7243 hevein preprotein; Hev b
601) WEFELTF v 7 AT LIS Y (hevein-related
allergens) Ta& 5 & £5E L TW5b, hevein i&, BEMEOHE
PREE I L CHEEE 2R T MmO T,
¥ 7=, prohevein ® C-FKigllEHE (Hev b 603) D7 3/
ESECH)IZ5, PR-4 7 7 3 Y — (win-like proteins) (23 %
HEHHEOBFNIIEIL L TWwW A, —7F Sunderasan 5 ¥,
microhelix & W\ TLADKRDIEFEIZEITNAHRHAEN, E
BTy ATV (Hev b 4)Thb EHEL T
B, ZOBEBQEOHEHIIoOWTIE, BETLTHHS
nTwivy, LA L, microhelix 784 @RI ethephon
PHEA LB EICHHEINLIBETHL I 0L,
Hevb4 & EEKBHHKIGITO »OMEELFOEHET
FhwvhreHERMENL, EHIZPosch i, 75 A1
endochitinase % superoxide dismutase [ZFIL 72 N-K
WMEEFEAET AT T v 2 ABAEEEY, BHOE Hifg
X DERMICERIA A LHELTWA™., ThETIZ
BHEENTWESFy 7 AT VNI (Hevb 1~Hev b 7)
%, PRI EHEN2EEIE®KICT O L, Tabled
DEHIRDB, TOEISD, ERBHBEBRFEST T Y
JATVNVTF Y OERGRTZLHEDTVWAE I LIRALHAT
H5b.

2. 4 LEREHTLILSF L ELTOEGHAERE

KRT LT T v 7 A& ENDHEMOELRHEAE,

Table 3. Registered natural rubber-latex allergens

Name Trivial name Predicted physiological role  References
Hevbl rubber elongation factor rubber biosynthesis 79,80
Hevb2 B -1,3-glucanases defense-related 57,58
Hevb 3 small rubber particle protein latex coagulation ? 52,81
Hevb4 microhelix component defense-related ? 57
Hevbb acidic protein ? 82,83
Hev b 6.01 prohevein, hevein preprotein
6.02 hevein e ation 76,7778
6.03 prohevein C-terminal domain
Hevb 7 patatin-like protein defense-related 11,70
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TIZKBEEDO PREBEVFITYIAT LAV Y ThHbH L
T2&, 2L DF5F v 2 AT VT —BEHIRERT 5IEL
WA FEMICHBET AL TE S, Fraioiif
D, #¥Yo PR EZHEIIELOBRTRECRESIATSED,
EHEETIR 2 W TH > THIMFEFFNIHEL L PR &
HEZHETHE-29, LiedoT, TLOADPREH
I LTT U F-RIse Ry EFE, UL PR &
HEZECHLQHHYIIH LTS, TUVVF—REEIR
TR H D L TFHEENS (Fig.1). :

¥12, hevein (4.7kD) #FF v Z AT LT v D—D
THbI Lid™®, FHIMT S, COEAER, 75 A
I endochitinase {Z3%@ 7% N-KitEHATH B L L2,
wheat germ agglutinin 7 &¥F Y IZEETAMEEHT
BIEMEL 72 F VHHO, R LEERALTY H 528,
L7225 T, hevein iIZx@ LT 7 VIV ¥ — R 2 RTHEE
¥, 7 5 A Iendochitinase ¥ F V#EEHL I F 28
LETOMPIXLTY, 7TVVF—RInkRTTRENA
HAD . EEE Akasawa 513, 7R ¥ (Persaa americana) D3l
Rl 7y 7 AT LIV —BED IgE HiiFR58#T 5 &
HELZSHHE L, £ 052 KGR 25 endochitinase
CHET 27 I /VBENEE LTIz HRL T
%%, Vanek-Krebitz 5 b, 7S KO CDNA 5475 1)
=AYy —FLIF v (Persa ) DFEZFEIDHL,
ZDIFHAEFAZ 5 A 1 endochitinase DEFIIZATY L 7=
ZEEFRELTWAE®, F7: Mikkda i, IF v 7 AT
LV F—-HZEORE JUENEERT AN FORAEZ S
#rL, £DON-FKi R A7 I/ BRACY A% endochitinase
OBEFICEVWHEMEZRLZZEZRBELTHL, X5
2 Alenius 5889 Beezhold 69, S5 v 7 AT LU F
—HBF0 IgE Pifkic £ 1, wheat germ agglutinin % &%
TEBAEDORHYEL 7 F V hF RIS I - L v ) EER
BREBRE LTS, —EOZERRIE, #boBE TR
FFENTE /- hevein & W) HEEHALA B-cel 2 b~
R, EFRETII LV ORIZO RERIEAF &R
ENBEV)ZERBIRLTWVS.

FROXD I, EYOEKBHEQERIREREDR
WehnBaz e, KETOHEICLVHL2IZEAD
25%. L»L,PREHER VI F Y EHIE, B0 D
2500, RYRHE,BHIEINDI TR EEAHE
THb. ROBPUZL ) NS OBEBAE I L THLILT
VIVF—RIGERT LI 2R B ANIE, #hIZEEEEN
LB EhE, 2Fh, Z{ODPREHERL 7 F VI,
BEIZEAEATZ L T A 8#EIC oral allergy syndrome
(OAS) 2 & DT L NV F—fEIR 5] &#8 2 40 elicitor T
E B, FITBEAEE KA & 50 sensitizer T3 7
WEEZBLZLHPTES,

ROEBUI L D F7RER LS A &) R EBEHEIR,

BRBCHILIRIZ A wknwIEHrEs s Tn
AN =k BEEEMEIR complete food allergens
EIRITh, BAEE B &4 5 sensitizer Th 5 & [FRIZT
VIVE—EREZ T & 27 elicitor T H B, —F, H
RHETESICHELENTLE S &) 2HEEIE, BIOER
LT sensitizer {247 {509, Lo L, BMARH
JEIZBIC & ) BAEDSAL T AW RIS B EEXD
No, Z2LC, YOLIRRETHAIZEL, HAHEHAHE
X33 B RBRAES— B TUE, F—& 5w idscERIoH
%41 5 #HBEY (non-sensitizing elicitor) 2 A L7- 0 #7201
B L7256, 7TUVVF—ERFBND &R S 5589,
R BN L -BICHB T A8BR 7 LV F—2 &YW 7 L
WF=LIFATWS DY, BOERIC & ) BEASR L7z
BRSO LS, HIiES I WEBHED icitor TH 5
ELBRERVWDTH DL,

Bz, AEOERICH L TT VIV F -G 2 RTHEE -
DREZEE, HEDOEHCHEYERRIF LTI T LAF
— o % R3S TH D, birch-pollen syndrome
EIFENR TV A5, RLVKERICENR O NS HEE
PSR LR, YRR OX Uy =T LS
v(Bet v )EMATEIETEIEIHMILL, FDHK, K
RIGEXHT5HBE (Bet v 1-related allergens; PR-10
773V ERADLVIIEOBEBRLZBIZT LV F—
ERFHEB S 22 b o 2819 g oo Malus
domestica) & Fh b Bet v l-related allergen THh b
Mald 1 OHRIT LIVF—RIpzmR L1019 [iEfEsic
MLTTUVVF-RIGERSLWEFIE, ZEALRWE
ERTVRWY, BLYWREREOREREL 29 —D
D7 VN B (pan-allergens) & L C, B4
BIHOT 7 F AEEUERBRE TH 2 profilin FHHH 6 1
TVEY ZoT7 LTy yBEOBEDd, T9ERL L
EF b profilin #W AT 2 Z & TREIEIKI L, F01E,
RERIM % KT A profilin WA L2 ) FOEIL 2
BRIZT7 LV F —ERAH BT 2 L BE S T 589699,
EETREZ L, £<{® Bet v l-related allergens 3
profilin #H, HROBRL-BSERESICHEILsnTLTE
)& HREAYETH OO I sensitizer 1213 7% Y 5%
WEWH e ThHAH, LarL, & elcitor iidR hig5s.
Z? X 9 7 "non-sensitizing elicitor" 1%, A=zt
DLTVVT U ThHDBEEZOND, #ILOBETRE
SNTELEEHRCHESGEHDE (binding proteins) %%
MAZHEET 5 EHER S 5 106107,

TEMIEDSE LRI, 77 v 7 AT LIVF—DE/ER
BO—D2L LT, TUVT U HRE LINY ¥ %R AT
BV— b EH DY, i, T7 v s AMGAREICEERE
iy s LIZXBEES, BRBEENDD. wThofF
BTHhreEL, RIATLABBIZIIPREAENGIATY
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H5DT, TNOHIITAREEPRALTHWREENHS.
L T—HBREfED L3S, BRBTESHIZHIEEhTL
FH)L)LPREHEZAOCHYHEARIIHLTY,
OAS&E@?V»¥-KE%%T&5K&%t?ﬂéﬂ

., —HOEKNHESRIE, BRESFHRERSR
ﬂ LTCIHEILEETH LD, complete food allergen
ELTIERTAWRER L H D, Z0EE, $TF0LI%

PREMAE*ELCEMIIHTATLIVF—ANBL, 20
%, 77 v AERBIARETAENLAr—A0H5D
LEZLNE.

bW I

BB, MYOEAHHEDERSRARITLHEMILS
EREL7 LV X —DFRPETIE v ML, Bkt
H#EDOTE /e, HEYEGHHERE 2 FESELERE,
WEECEE, MW RLVE 2S00 {bEEO R4
YR EORKEWHE, RIMRRPHLVWEFTRELZ LT
HbH., 0L RERRZ, BREOITAOKIZESLT, o
ZL DWW LTOMb o TWAEDTIRRWES I H?
FHREETHE, FRAGEMICHL SIS EEHHERE
BEDS, RMIRCOTIC X B ENREAELT LV E — OB IE RN, i
LD THELTWELID TR L WhEEZ LI ENTE
5.

BiziL, BEIBREOF YV ViRESEVWAROIERITL, 7
W—=TV ERINAET VLV OENSE P ol
ENHEIN T, [, iR Zits
ERA VI ELTE, AVY—TUAMT Y THD Betv
1 OEAHEMLIzL V) EBRERESBRINAT, F/2,
V—F o IlEINAT VT O—D0, ERALA
WEDFBEEINDIEBEHETHLZ EDFAHL»IZEN
721D ¥ &4z Hanninen 513, # 7 (Brassica rapa) %
ethephon % salicylic acid TS % & IgE Hifkas38a 4
HEABOENIOBL LIZOMMT2 2L 2RL, MO
BB RS A EAT LS Y ERFEL LN
SHEDBZEIOLNDEHRL TWBEYS, BRI
COBMERENFHATREZVWLIOD, T X AF
uriperus asha) FEF D7 L V4 v —> (Jun a 3) 1%,
PR-677 3V —OHEAKRICHRZT I /EEEHIZHE LT
W18 —F % B (Parthenium hystercphorus) )
BT LT (Par h 1)O7 3/ EEECH)IE, extensin @
EFNZEBLTWAO, F/4, avavilgIhs TN
FrO—DFEA MLV ALY FHSALIEAEIZ, ST
' 1% bell pepper IZHINAT LIV VIEZPR-5 77 3
J-OFEHEICHRAEZ R LMD, 2502, k&
(Glycine max) |
Iy FUOEKHHERBEICEMULT I VBRENZAE L
T2V, I mb A4 % A b UADS, FEYIRSIC

ZEIThAETLAFD—D (Glym2) ),

L BEIRET LV F — DEIMEIICES LT 5050 L)
B, GHROILRIMEOREVFEING,

—7%, WEEICEEL R TEY Y 5 —FEe L
T, AABEBRAEEZAAT 25— AWML T30, &
FOMEUREICL YR EZE TS L) E2/ED T
RAE, HLhHTbRTEL, WA TERETIE, BEF
TEMEFETHCTREEICHC R 2 E €S & ¢

BRANEATHHBD, YD FET 5 EAHHEAE
HOTLLVT U EVHIBENILIE, TOXHITLTED
HENABERCEOT RS2 2580w, BETHES
NTWBEITLDORS, BN LMELZERL, BRIH
RENTELRHELDTH 5509,

Hi1Z, prohevein(Hev b 6.01) % 2 — F¥ 5 §f{EF 28
TAHIEILYEBEENA, BEEIZHNE W?iﬁ%%
DI IPHRESNTHEI, ZoOr<bETTV IR
TULVF—-BHERT P E—-BEPARGE, TLLE-
g% 4TI EE T & kv, $ 72, endochitinase
¥a2—- FT2HEETREATAI LT RED LI &
TBHRAD, %L OEWIZDVTITFhR T 24901819
L#4*L, hevein (Hevb 6.02) % 7 K% F& endochitinase
(Pers a NASAY vy —L T LA ELTERBEENTVS
HEr, REdTIizTabhw. 0L LEBEAEENS
BB S BEYSEME LTHBICH 2B, &
ECBIIBHAFITA4 D&, 20REELIY IR
DHEBEICHEEFTENE Z LI 2920 Inschlag 5 b, 7
WEINBAT Y —T LTV
(Prua2) #% thaumatin-like proteins (PR-5 77 3 1) —)
WCHRZT I VBRI TAZERRL, 29 LI2EH
HEREHSEL/IETUREDOREEIIDOWTIEE R
BRLTWEE, ERRICFHINL AR R ORI
BETRERYIIY DA 2 EE LR LI Ty
5. FOEEGLZEBLELLEVEOIZY, AR EN:
BN T UAMNF—DFERELZ LRV EI D, BHOH
BaboTiHESNLZ EAZINE,

E 33

BaEoME s TRV EF L, BETLRFEES
R AR R B R WEEN EE, Li)ogk
FHRERE EFRET oL, RUBEMEHEET LLVE
—HER RiE X W, #ECOEHeLLET. T
T3 BESISIICSH A e W2 T L, HBERK
FEMEEFHRELIR WIFEC L, RURBER
REECEFREBFIZ DEILEM B, & EH
WizLET. [RATLARBIZEAIET LIVF— L
BRI HERE & OREZERIZ BT HRFE] 1L, PR
6~BEERE AR EH RIS (EAEMFRIIF RIS
FHFES) =#mIATONRL.

5 v KR (Prunus avium)
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VEF VT Ve BOIARERI R & AL RE OB
EEIEREY - EHER
Stereoselective epoxidation with bulky dioxiranes generated from substituted cyclohexanones

Masaaki Kurihara” and Naoki Miyata

Dioxiranes have recently been shown to be important and versatile oxidants, which are generated
from potassium monoperoxysulfate (KHSO;) and ketones. Dimethyldioxirane, a dioxirane ge-
nerated from acetone as a ketone, is particularly useful as an oxidation reagent with a broad scope
of synthetic applications. Several papers have been reported about stereoselective epoxidation
using dimethyldioxirane. However, there have been only a few examples using dioxiranes
generated from other ketones. Dioxiranes derived from sterically hindered ketones are expected to
be “bulky oxidant” , and to be useful for stereoselective epoxidation. In a CH,Cls-buffered water
(two-phase system) in the presence of phase-transfer agent under neutral condition (pH 7.8)
according to the reported procedure, the epoxidations with hindered 4 -substituted cyclo-
hexanones proceeded in very low yields. After a survey of possible conditions we found that basic
(pH 11) CH:Cl,-MeOH-buffer system was effective for the epoxidations of olefins with Oxone
(active constituent KHSO;) and substituted cyclohexanones. We carried out epoxidation of
cyclohexen derivatives with dioxiranes derived from ¢ -substituted cyclohexanones in a CHyCly
-MeOH-buffer solvent system at pH 11. High trans selectivities were obtained . Furthermore,
according to this method acyclic silyl ethers were stereoselectively oxidized to afford erythro
epoxides.

Keywords: dioxirane, stereoselective epoxidation, Oxone

(m-CPBA) % V®+-tBuOOH (TBHP) ZZHW/7 1L

LU SIK TN I — VOSBRI T H F ARG S B2

IARF D NIE, AEREONE, MHETHEEDOEA, R
Al & OBV IR D06 AR AR E LTE < H
WHONTWAREERERIETHD. Tz, TRFTF
EEEIRMICART 2 HFREEFICERTH Y, HFEYT
FHEOBVWHERORMEVHCEIR TV S,

IRF MR E VARBRIRNKEOBEA»bE2 5 &,
T I NGIEEEHVELRF RS VRIS (asymmetric
epoxidation) & % 7 N R IR T 5 VARBRIR TR F
1B (stereoselective epoxidation, diastereoselective
epoxidation) |2 KB T X 5. Hi#F D{tFEN 4 H1%Sharpless
WEBTYNT N IA-VORFLRF AR TH S
Z @®Sharpless I id, ARABILFLERVEZEZRICD
—DTHY, ZLOARIHAER TS, HEOHEL
TRFIVETYVMTAI— VDAY 7 0U8%H5HRE

* To whom correspondence should be addressed: Masaaki
Kurihara; Kamiyoga, 1-18-1, Setagaya, Tokyo 1568-8501, Japan,;
Tel: 03-3700-1141 ext.224; Fax:03-3707-6950; E-mail: masaaki
@nihs.gojp

fi{L#| potassium peroxomonosulfate (KHSO;) &4 +
YERIBLTY A XV vk T A, (Fig.l) 7>
MOERTHIATNIAXFT TV 1IIRF VERID %
B LA BRI ZAT) 2LFHmohTns.?

FhrELTTER MDA OEENT P2 Huhids
WL FFvg i3 nx—528BERE L TERAL, &
FN%A LT 4 I UTAARGEIRE 2R SALRIE 24T
A ENHFETES, (Fig.2) Zhid, BETHWLE
DFV—Ta LB UAMMEZERZ)EFL—Va s
BIMARHIECTH D, SFICERRELFRLZVIERIITLTY

0

JL KHSO; O>_<O
Rl RZ —> Rl R2
ketone dioxirane
1:R!'=R%=CHy4

Fig.1. Formation of dioxiranes
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(o]
o KHSO; o0—p0 .
R! RZ  (OXONE) R’ R? R' R
ketone dioxirane

N

stereoselective

olefin epoxidation

Fig.2. Stereoselective epoxidation using bulky dioxiranes

epoxide

VARERMICZRE Y PEEATHIENTE AL, L,
T b PO P ERWLEVAFRVS O RER UL
KIGo#mEEL% L, 7 ol s T RF ALDBRIC
DWTEHRALRENS ., RXTIE, FOHEHAPICL,
TARRIR =R VLRICORAFIZ DOV TIER 5. D

2. Ba2DOF b EBWELIRY VERIEDREHRE

Curci & AS#HE LTV B IS, ThabblifbrsL b
BB E R 2 A 72 2R (PH 7.8) T4 b »-
% (Oxone : 2KHSO5- KHSO4-KyS0y) 12X 5 AF
LyDOZEF AR ITo7. b e LT g MIZERE
DIy 7 OAEY VRGBT R E ALANET
L7255 (68%,48%), o MICHEHIELFFD2-AF), 2-7

Sh o™

o]

CH,
, OXONE

pH9.0-120, Sh

-

2a 3a
100 T T T T T
-
2
@ 8of
3
x
° e}
[
<
I
L 40}
2
"]
20F
o 1 L 1 L L
7 8 9 10 11 12 13
pH

@: in CHaClo-MeOH-buffer
O: inCHaCla-butfer

Fig.3. Effect of pH in epoxidation with dioxiranes

T, 2,6-VAFNOTranty ) v LR
FULIZIF L A EET LR o7, (Table 1: method A)
F2T, B, pHEORIL &P A MET LR,

Table 1.

o=

Epoxidation of styrene with dioxiranes

- o

ketone , OXONE

method Aor B
2a 3a
yield(%) @
entry ketone method A method B
[0}
T
(o]
2 EtL 48 92
CH,
o}
CH
3 E&T : 13 94
o}
Ph
4 E&r 2 65
o]
[
5 mTiT“’ 2 78
6 no ketone 2 3

method A: pH 7.8, CH2Cl2-buffer, Bug NHSOg4, r.t.,5h
method B: pH 11, CH2Cb-Me OH-buffer, r.t., 5h
4 Determined by HPLC.
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WA F LV -X% ) - V-BEROGBHER T H pH1
(R=N—=2% v FEBVRIGHIIpHE —E IR - 72) T
IRFULETI LV 7 OAF} ) VHTIHFRRTI RS
VEPELNE T LR RWA L7, (Table 1 : method B)
Fig.3 I pH O TR F IALICRITTREE R L2, WiEgE
Fedb pHINTERDBVWERYS 2/, EB053H—5
BRACLDFEREHEL TS, Ik, H—EHRICK
BTFF T OIS T FERHIRF LRSS

ENTW5.9
. YUANFECEOIBRIRNIFX ERE

rhrelTiyrzandy ) yirHuioR Ky o
FEEMEN (AFLY-XF ) — V- REROH—EER,
pH11) RV LT, FOLEBICILHIRF L7 4
YTHAY/UNFEVEHOIEF LRI L., 20
Mft%d Table 2 (Z/RL7z. run~F by LTt

Table 2. Stereoselective epoxidation of cyclohexene derivatives

Rl
OXONE, ketone

R2

4a: Rl=Me, R2=Me
4b: R'=0H, R2=H
4c: R'=OTBDMS, R2=H

5a: Rl=Me, R2=Me
5b: R'=0H, R%=H
5c: R1=OTBDMS, R2=H

R! R!

0 + %0
"IRZ \ RZ
CIs trans
6a: Rl=Me, R®=Me
6b: R!=0H, R%=H
6c: R1=0TBDMS, R%=H

olefin entry oxidant method ’:;‘222;‘ yield(%) (Sciec:r::;')
1 10, Oxone A 3.0 56 14:86
2 11, Oxone A 3.5 80 9:91
3 13, Oxone A 3.5 83 12:88
d\ 4 1 4, Oxone A 4.0 68
5 15, Oxone A 3.0 100
fa 6 16, Oxone A 18.5 70 23:77
7 Oxone A 2.5 28 25:75
8 m-CPBA B 1.0 76 46:54
9 10, Oxone A 1.5 69 36:64
OH 10 12, Oxone A 3.5 63 29:71
@ 11 13, Oxone A 3.0 66
4b 12 Oxone A 3.0 46 73:27
13 m-CPBA B 3.0 83 95:5
14 10, 0Oxone A 3.5 40 13:87
OTBDMS 15 12, Oxone A 1.5 77 10:90
16 13, Oxone A 3.0 65
4c 17 Oxone A 3.0 0 -
18 mCPBA B 3.5 85 18:82
o 0 0 0 o 0
O e e gicLlNc AP ~
0
10 11 12 13 14 15 16

method A: A solution of Oxone (4 mmol) in water was added dropwisc to a well-stirred mixture of CH2Cl2 (5 ml),
MeOH (20 ml) and buffered water (10 ml, pH 11.0, 0.5 M phosphate buffer) containing olefin (Immol) and ketone
(10 mmol) at r.t.. During the addition, the pH of the reaction mixture was kept constant using a pH-stat.

method B: A mixture of olefin (1 mmol) and m-CPBA (3 mmol) in CH2Cl2 was stirred at r.t..
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L3-IJxF NI rangktrda, yruntt/—lib,
BOFDt-7F NI A5 ) (TBDMS) {kdcx Hw
7o, FORR, IRXRTOEETHI7 Y ARDZRFHAF
BRSNS, BRIy ranst /) - VOgETIE, A5
O OBEEERE (m-CBPA) 12X 5 I RE V{EAL 2%
RETHLZ L EXFBELEREZR LA, (entry 11) F
72, 1,3-UAFNrunFtky, yrunFtk /)LD
TBDMSIKTIIE W b T ¥ ZBIRMEATE H 7z, (entry 4,
5,16) 7 + v D o (LD BIRIEFFH RO ERE D B fE
BAaE s 7. (entries 1-5, 9-11, 14-16) Y+ F T 5

IrvranFe YV HOLEX VERIET b7 v A0S
L7, RIS L TERELIIM»STFFT T ¥
PEDE NI VADIRF L FPEOLNLLEZLNRD,

4. 7YNI—FILOIGRR T RE SERE

BB, V) NVETRELEHKT Y VT VI —)V17a~
enr by —FFVRIZEDIRF MR EIRET L7,
fER% Table 3 IRl HBD-Dm-CPBAIZLA
IHEF L LIT»72. m-CPBA TITBIRUMP R b iew
», AVFERMETHo720, 7 r—FF Vv rERICES

Table 3. Stereoselective epoxidation of acyclic allylic ethers

'BuR,Si0 R2 oxidant 'BuR,Si0 o R2 'BuR,Si0 o,RZ
R! INR3 —_— Rl RP  + RIANIANRS
R R4 R
threo erythro
17 18 19
. selectivity
olefin entry oxidant method yield(%) (threo : erythro)
OTBS 1 13, Oxone A 21 26:74
CeH, 1/‘\/ 2 14, Oxone A 28
17a 3 m-CPBA B 74 51:49
4 10, Oxone A 54 43:57
OTBS 5 11, Oxone A 84 42:58
/J\<¢“\\ 6 13, Oxone A 50 - 29:71
17 7 14, Oxone A 84 22:78
8 m-CPBA B 90 66:34
OTBS 9 1 3, Oxone A 24 58:42
/K'/\ 10 14, Oxone A 13 61:39
17¢ 11 m-CPBA B 91 57:43
12 11, Oxone A 81 32:68
OTBS
/K)\ 13 13, 0xone A 54 30:70
174 14 1.4,0xone A 99
' 15 m-CPBA B 78 53:47
OTBDPS 16 1 3, Oxone A 28 12:88
/k/k 17 1 4, Oxone A 94
17e 18 m-CPBA B 71 25:75

method A: A solution of Oxone (4 mmol) in water was added dropwise to a well-stirred mixture of CH2Cl2 (5 ml),
MeOH (20 ml) and buffered water (10 ml, pH 11.0, 0.5 M phosphate buffer) containing olcfin (Immol) and ketone
(10 mmol) at r.t. for 6 hrs. During the addition, the pH of the reaction mixture was kept constant using a pH-stat.

1) Determined by GLC analysis. 2) Ratios were determined by GLC, HPLC or NMR. In each case, stercochemistry

is assigned by correlation with known structures.

method B: A mixture of olefin (1 mmol) and m-CPBA (3 mmol) in CH2Cl2 was stirred at r.t. for 3 hrs.
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dioxiranes

3 ﬂ
R ‘n, " R4

dioxiranes
R! H___ R
OSiR,'Bu

|

erythro

SN

1 OSiR,'Bu

|

threo

Fig.4. Mechanism of stereoselective epoxidation of acyclic allylic ethers

IRF VLT, 17cx Ty AOEREZIRLI.
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Fig.5. Stereoselective epoxidation of allylic alcohol derivatives
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Interindividual differences in efficacy and toxicity induced by therapeutic drugs and
xenobiotics in relation to genetic polymorphisms in xenobiotic metabolizing enzymes

Shogo Ozawa®

Humans incessantly ingest wide-variety of chemicals through the administration of therapeutic
drugs, diets and beverages. Humans are also exposed to environmental mutagens and carcinogens
and substances causing endocrine disruption. Metabolism and disposition have been regarded as
one of the most important determinants of efficacy and toxicity induced by ingested chemicals,
since remarkable individual difference was observed in the plasma concentration and/or urinary
excretion after the administration of wide variety of therapeutic drugs such as isoniazid,
sulfamethazine, debrisoquin, sparteine, mephenytoin and so on. This variability is resulted from
pharmacogenetically regulated difference in the activities of xenobiotic metabolizing enzymes (so
called genetic polymorphisms). Polymorphic appearance of xenobiotic metabolism has also been
observed with various toxic substances such as ethanol, acetaldehyde, benzene, organic
phosphates and environmental mutagens and carcinogens. Enzymes which show genetic
polymorphisms include cytochrome P450s (CYP1A1, CYP1A2, CYP2A6, CYP2C19, CYP2D6 and
CYP2E]) and phase II drug metabolizing enzymes (arylamine N-acetyltransferases, glutathione
S-transferases and UDP-glucuronosyl transferases). A number of mutations on the genes
encoding polymorphic xenobiotic metabolizing enzymes have been associated with the remarkable
individual difference in the metabolism and disposition @ vivo. Individuals with distinct alleles of
genes which encode defective enzymes have been shown to be at higher risk to toxic side effects
by therapeutic drugs and more susceptible to certain malignant diseases. Research has to be
conducted for each human race concerning risk assessment of chemicals, since ethnic differences
in frequency of distinct alleles of genes encoding xenobiotic metabolizing enzymes are reported. In
case of type 1 Crigler-Najjar syndrome causing unconjugated hyperbilirubinemia, complete loss of
bilirubin-detoxifying UDP-glucuronosyl transferase has been attributed to nonsense, missense,
and/or frameshift mutations that occurred at various sites on UGTI gene. Thus, genetic
polymorphisms of xenobiotic metabolizing enzymes are one of the most important factors
influencing efficacy of therapeutic drugs and toxicity by wide-variety of chemicals.

Keywords: drug metabolizing enzyme, bioactivation and detoxification, pharmacogenetics, drug
efficacy, toxicity
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Relationship between metabolism of various therapeutic drugs and debrisoquin/spartein oxidation phenotype (CY P2D6)
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150.6 «M, 180.6 uM TH o 70X L, 881D EM O
Ko KM OF¥E (+ SD) 1337.8+9.6 uM Tdh o 7.
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AT N-oxide

N(CHg),

Z-10-OH-AT
(2 enantiomers)
and O- and N-glucuronides

| |
oGP

NHCH,
Nortriptyline (NT)

NHCH,

Z-10-OH-NT
(2 enantiomers)
and O-glucuronides

voodl

.Q _ Q

N(CHy),
Anmnitriptyline (AT)

Didesmethylamitriptyline

AT N-glucuronide

N(CHg),

E-10-OH-AT
(2 enantiomers)
and O- and N-glucuronides

NHCH,

E-10-OH-NT
(2 enantiomers)
and O-glucuronides

L0

[(DM);-AT]
NH, NH,
HO
Z-10-OH-(DM),-AT E-10-OH-(DM),-AT
and O-glucuronides and O-glucuronides
NHCH,

2-OH-NT and conjugates

Fig. 3 Metabolic pathway of amitriptyline and nortriptyline

PMOFIZa v —243RL7AZ Vmax bK<, 0.76,
0. 69 nmol/mg protein/min {23} L, 84 ® EM O F# i
4.85+1. 65 nmol/mg protein/min T& - 7. WIRERG
A7z = b PA-KBAERIBIZDPWTiE, R-BLUS-=
FrFF D4 KEALEEDOH R/SH) AROLA,
2BDPMDOR/SHIZL 1B LU0.76THo7-DiZxt L,
1320 EM @ R/S DOF#130.11£0.04TH o 72, —H,
R-A7x= b A ¥ DA-FKEEAL R U X F VAL D EE 1L
PM, EM O THEELRER L o7, IRLOERENS,
A7z = b DOHEREOEGER, S- X7 ¥

WCEBMEERL, 4-KBIMLRIS e R E i 55
DREOFEIZLD LD LEZ SN,

S-X7 2= b Y DA-KEALIZHEE S BBHRS X7
STFEOHRE FErAEREE IR L LTbh, 3
D P-450 D4 iET CYP2CY9, CYP2CS IZ4HY T 5 &
BB FHEIHEEINZTS, —F, 5 FHEYF 0Tk
TCYP2C 77 3 —ICBT A5 FH% I2— F¥5 cDNA
(CYP2CS8, CYP2C9, CYP2C17, CYP2C18, CYP2C19) #%
B 2™ X502, 1993412 - C, LT v b
CYP2B1/2 2 323 AP xT 58 EMEFIH L T,
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CYP2C19 cDNA L FPESNN-FKm7 I /BRI %
HY B8 Uy BSHEESRESD, T/, REREAREER
#HWwT, CYP2C8, CYP2C9, CYP2C18, CYP2CI9 i,
SDS-PAGE L COBEEND LT ORLDZ I LIRERN
7289, SDS-PAGE L OB ARG 4 5FH
DENHS- AT 2= b A4 V4-KEELHERICEERRE %
BLLThwA2D0HIEICT A0, YA 70y b
TROOLNKEECYP2C S FHEEELS- A7 2= M A
A-KEEALTEE E OMBPTRL . FOKR,
CYPCIO O EEN R O AFREL E RIF 2 HBEEZ R L
728, 851, REMBAEAR BV ERERB LU,
CYP2CODBEEILIFS-A 7 2= b4 V4 -KELIFEE D
BHCHBE 2 MBSO Wk hol-2 b L 2 Hbtd, © M
IZBWT,S- 27 2= b A V4-KERLIHETEIZIZ CYP2C19
DELEELRELELLTWAEZENHELOM L 5728,
UBHERIC CYP2C19 PEELHAG 27470147 =
= M - KREBALRIS L R OB SR 2R T E L EY
3, EIRE, P10 O F, MUBREES, 4 ThH D, CYP2C19
AR 2R TABRIGE £ b2, Table2 I2F 2 o7,
43793 7I13FEI12CYP2CI9 TN-Fi A F VLS, 7
VTIIVEELLREKE, FIZCYP2D6 T 2 L DKER
1t ZF2-v FOx V43I 793I 02 LKV H 5.
Koyama 51, BEHEAICDOWT, A7z MM v04-%k
ALk R Z A & CYP2C19, 2 b 7Fuu— Lok
e bR &2 X 5 MR 45 CYP2D6 DfUHBEOTLE %
PR, X e ML I ST IV EHER, &4
B ORPHEE A2 T2, CYP2D6 #/RIBLTwizid
hE2-e FaFx s 4 375 3 v oRFHEHI%IZNIZS
b D%, CYP2D6 RIEHTIX S WRE LKL Fo,
CYP2D6 K875 - 7-#ErF 13 £ H AT CYP2C19 D#kfe % A
LTEY, #0LI3 e bTRAITFIIVIEN-iAF

NMLDOFEBTRB SR, N-BE2F VLR R bR A
4% Tdhot. CYP2D6 DEM TIRA I 753 d2-k
BILORBHETH LI L L, N-Ji2AFIVLED2-KEER
Ld BN, TV 7T 3y ORPHEIERIT 1 %0 & 15
o7z LR, EYoBREERICLY, B5T 55
BEVELRY, ThEFNOBRICREZENSREESED LN
BBEDHRENFIE VB,

de Morais 5%, AEZOHTHLEOBIELY AL
$H,S-2T7 = bV 4-KELEESE L 4- DO R/S
WAE L, 2 CYP2CI9 ¥ 37 HRIELTWAH EBb
NBPFL D, CYP2C 54flir, 2C19 IR LT 74
Y —%HWTCcDNA Wik, T/7VY5IC8WTEE
BATFTAL TR, BEEEORIBE W) HRIC
BLERERVHLAY, BRARED, HEAIBITS
S-X 7 x= M YA-KERMED PM OEIX18-23% T, BX
KAD2-5% L WIS o THEPo 7288788 | nl =
IVYEDG—ALER (ml) DATIE, BRARUH
ANZBIFEPMOE FD75-85% LB TE o7/
B, oM ULdAT7 = b VRA%O HITPM & HH
LTw/d, ml EEEFELTWERWE NOHEEBFZEL
WCHHTL, T2V 4 EOHLVG-ALZR(M) 2R
WHLZ®, ZoZRIZLY), RROFFRBEHOEH TR
LI FUPEL, 21107 I /JELa— FERLWRSE
Ly R HFELE. BAANCOVWTRIRLOERT
BLALEDOPM OEMBLZHIPTEEIEND, HIEAZ
FizI S ml, m2 ZEROBEEFFRL LTI, 5
RANTiEmI, m2 EROEEITENEN22-29%,12-13%
EMEXNLBI0 GADPMIZBWTH, 1TEAEN
ml THY), m2ZRON S Lo, REROELH
MdhbEBESNITCRE, BERBHEI FXATGD A
BOCIERLAFLVWERE(m)FPM OBHA2£AICA

Table 2. Relationship between metabolism of various therapeutic drugs and mephenytoin 4’-hydroxylation phenotype

(CYP2C19)
)| 3=, B EOD A7z b ¥ (MP)4-KBLIEE & OB CHR
fERR 22 ARSIV E Y — b 4-7KEEAL MP {t#® EM, PM BITERF 4-L FOF I AR EF— )L 85
OENRIIZZESR | EM »>PM
o o8 TIM)FF) U N-FEAF AL MP O MR® &, 73 MY S5 CRPENREE A 42
43T 3Iv-FiAF L MP ® EM, PM BT AUChw/AUCh Hi2ER(EM >PM) 86, 87
731753 UB-AF VAL MP ®EM, PM BT 0375 I vOMiFEFDOTAF VL 88
$REI R (EMye @5 A FVALEE > PMup D7 X FV{LEE
A ST EISLORL A F VAL MP & EM, PM BTY7ENLDF X F VAt 89
B IZE R (EMyp O F 2 FVALEE >PMyp D7 X FI{LEE
Mo 7E runZr7=F(Far7=)V) MP®D4-KE{LOHIIZLD MP ORBERE TS 7= 90
RfEHk oy rovEg REBR(Te s 7=0v/v 2077 V)P
EiRIg R F AT — ) 5-KEL MP ® EM, PMEITH X 75V — D AUC IZEFR(EM <PM) 91-93

5-k FoF I 4ko AUC (2R (EM >PM)

a) MR, metabolic ratio
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W ERZD, TR 2 HidmYmS DT T OR{ETH
#boTWTPMIZhoTWE I EHNEELNE o720,

3. EMVEORBBZEOAGHSEM ESHRROM
fh=

3-1. Pra-nfHEe7Na-NEERR

HARANZIE, Tha—ViIT5ESENEVE b
S REETHEETLHOT, TVa— VESEOREEE
COWTIRERBRZBLTCHAELDLDEVZ A0 LAk
V., —f%l, BARANEFOZH,T, EIZEEL, BEEALE
DIERZFELR TR ML, 7 MTAUFR FRAERD
D KM DKV EEFE (ALDH2) ORETHLEEFEZ LN
TWa®  7ra—nicii, AMLESCERVE LR
WekWno ZHEOAL LGS, T I—LVHhEE WS FENR
ME»HD., COLILREEDIL, TAI—VORENS
REWICHSTABEDOLIE, TNVI— VICHELIHE
LLWERE OBRIZ L CBFFE S8 N TE /2. ALDH2 O
RIBEZBEICRVRT 720D )=ty FF A FH
BRSNS, HRAICEL S ALN S ALDH2 ORIEE X
LRI EDTEY, THI—NVHhFEIIRDAHE
MW EWEEZ 5z, BT, Yoshida Hik, ¥ R 757
E FHAKEREEETF 773 —IZR T 5120 ALDH i
ETOBHREBEBELCRHELALY, Zhondb, b
WBWTTE FTATE FOFBUICEE 2 ZE R/ LT
W33 Mar Y TIRET A ALDH2 ORIBH L, =7
VVI2ZOG—-ADOERLHFL, 2 F 4879 Glu 7% Lys
WEELTE N, ZoZfice b iy, BREOBED
FLLAEbhTwa tHEsns., FEADOTIVI—V
MEREERE IOV TOMIETH, KEREE, T bbb 7
VI —VHhEFITIE, BESKT L/ ALDH2 22— F ¥
%5 ALDHZ2' 2 allele # A FOHEMME®, 4
=Ny FFA IR ERBLTELON TV ERE—
BLTw e,

3-2. XOECORBICAETIBEOSRENC LD

L& 3EMHRBEDORAGZE

Ny T1982F ik #HM, ROAWIEY v/ 5kiEA M
WHEERTLEMEINALD, T2, BE, RVEVE
T AE Vv e M MDS B84 dysplastic syndrome R 3JEsk
VEF ) UBOGRRENEVE SNZ®, XUP UL,
CYP2ELIZ L BRUYEYFF Y FAOELEEETT7 2/
— kY, EHIZCYP2ELIZX D FOXx) o2&l
L R BUFF Y RFOERIRI B, XU¥ VR
ASEEE L C trans-trans- A I Y T IIVFRE RAEAE L B2 L )
Lo, Zof#H I~y EromEsEtRsRIcEE
GIRE AR TIEOREINTVWRIOND F7- 7o
J=NVExhTra—-n~, e FaFxs il 2,4-vBV b
Y —NESLICEbsNS, vFax/ v, A5a—

W, 1,2 4-~XyE¥Y M) F—=nidIrzaopntrFi -+
I EFENFNLANRIR )V, 1,2-R0F v, 2-
L FOFI-1,4- Ry F) 0, IR, XUE
COHURIYTHLLEZLNTVE, F/- HH
@Y, 4-RV %) v, ,2-RY Vv, 2- FaF
31,4-Rv V¥ ) ik, NADPH-¥%/ v 4 F Y FL ¥ ¥
¥y —+¥ (NQO) i2&h, LyHMRIFRVEREFROL N
OF ) VENEBERENRLEEZEZ LN TWANE, Thb
DT Ehs, CYPEL{EEAE L, 2 NQO iGN EW
v M, RINVEVEHFBEABIANEERLL T, X
YEVOMEHEEICH L TEBRZIEERTOTIE 2vwrd
HMELI S, 0L LEZHFT, LBEETNIE VI
P X o THIMEKD 777~ b 453,500/l LT &% o T
LIBESB LRV YV BRBEN L WREESG L ASEITN,
CYPZEL {78, BEREMIEE, BIUNQOI #ZF
ENZ DWW T OEFIM BRI AT b2, CYP2EL {4
® invivo OIgE L LT, CYP2EIKEMRERICE %2
LRTWEZ OV FFY Ve-kBbEEAHIE SNz, §
bbb, 50mg O an U URME, ST T
DR EHED, RPO6-KERLAEPRitE 2 ME L, O3kl
KrRo7, 512, CYPE] #B{ZT 05 LRFERD
Pstl, Rsal %l B XUNQO % 2— F45NQOI #{EF
ED%C— T EHEAPCR-RFLP ECHllE s h/z, 22
T, M TEIP R TELrshnwa ki, CYP2E] #ifn
Fo5- B O Pstl, Rsal £81- 2 a4 6-
KREBLEORE L OMBRBED N E o722 L &Y,
NQO1 ZRIEET (T) Ta—-FEh3 NQO XY >
Q07 /)=y ¥ 7/ —NVeiEE L EDOREE
EHE Ko TWAZEWTHL, Lizdto T, CYPRE]
LT PCR-RFLP @O E, CYPIE] SB{ZTF® Pstl,
Ral ZRIDEEIZ D&, BEANEL XV EVEEICL AN
HHENLRBBE L OMIZERITROONL D o DI R
DZENL LAV FNIZ LT, 700XV &R
H &, R o6-KEEALIEHEE R % & 5 F T CYP2EL
EHEEEE LGS, EEIHve oy ¥y EEICH
T AEREEL2. 615, NQOI BIZTFZEEN D o THEEG
BEPETLTWAE MIEREDG2ABERWZ EPHL»
oz, F/: CYP2EL EigH & ERINQOI HEF
(9T) Dl EdHbedboL hORYEUEHIZIT S
ERREERT.EEDP oD, ZDXIHIZLT, RVEYD
HUHEAHDOLRE, RUBRHRENVEVEUHEIRDY
A 7 DR Sz,

3-3. HEU OREYY ) OBHEOANEE

19954E 3 AIZi2Z o - AEERI A v b [y A EH | 12
LBTHTEY Y Y EHEITHEbNAT) VITERY VRO
MFEHFETH AL, & M5+ F Y+ —+F (paraoxonase)
ENFIEN B ERRY) YRR RET AEEREFFo T b, /35
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FFVF BRI FLIR2FEEPArg THH DD L,
GIn THBHbDD 245 FH (ThbLbLMEWELRE) VEE
L, ) Y OMKGHEEEIZRArg O FEESFEOL b
238UATLA2%VDIZH L, "Gin Ok EFEAKOL
M 355 UA b DOEVIEHREZ R T I AL NS0,
Yamasaki 51383, Argl92GIn OEEIOHIME £326%
DHARNIDWTHN BRA SR L-EZAS, ) v
FRBEE DKV Arg A RO MBSHE X B ARATIZ66
%L H o7 L, KEINTIE31%, 7T Y ANTI224%,
T7A4YT Y FATIR26%TL» o/, Zho 0
Bab, HERAMIIKIEY paraoxonase allele (“%Arg) %
HTBe MIEhorzZ L THTEY) X EHMHS5,000A
DEoRGEZBTIIEEBL S DIZ 2o 2WREENH 5
LEEINRLUD,

4. EYMRBBEFOXBICLB&KER (VDP- s/
DIWRZ 2 RXT7 25 —ERIBIZE B Crigler-Najjar
syndrome)

Crigler-Najjar syndrome (CN)!'® &3 £ 0BT
RIET, Euweywmﬁﬁ%ﬁ%f%57w7uyﬁﬁ
EHELLSRBLTWARDIZ, MFBEYLVEY LR
B ¢, kernicterus & EEE 7&?“4}(’5_’ DEBITERTH
5. ON i¥, ZOBRMEIRIC L ), CON1 £, CN2 #,
Gilbert’s syndrome (2SN 525, T 2Tl d EIER
CN1 Bl O RBERREIZ D 2 BT L ANV OFENE R 2 ol
WCIRRB, EVVE YOIV R R T A
%= F3 5% UGTI f{mF 358 g% b 019
Fig. 4 \ZRT X912, P OBEMADERIZ X 0 3
RUMOBEELERER > TWAEEILNAEE T I—F
THEED LY YV VIAEE S, constant region THh 5
IO V-5 E, BV 1 BMTIIATS AV
FEZFT, TV 251 RE SN mRNA BAEb 5.
CN1DBEEZOREILRAVWHENS, YLV DS
Vou AR EERY vy (KO NVEroEREFEEIL
IV V1Al Ta—Fah3d) ORBEOFERE 2o Tw
5 UGTI BInT LOBREFHIIMATH L., ZhFT
2, 7V 2 1AL N0, 38R HUCHE ) Phe O /R3R, " Cys
— Arg, “OGly — Arg, 7 V2 TR, Ky v v EED

Variable exon 1's of the UGT1 gene complex

R, 13880 RYg:, PAla — Val, 3%Gly — Glu, *GIn
—Stop, L2 V¥ 3 W TS Trp — Stop, **Arg —
Stop, *'Gln — Stop( ¥ 721% Arg), *'GIn — Stop, =7
VY ANTIE®® Ala— Thr, 11E#EFAILLLEZ7L—4Y
7 b, %Ser — Phe, ®!'Ser — Arg, ®"Pro — Arg, ‘"Ala
— Pro, .7 2V » 5 ®%¥7 Lys — Stop, BHIL N TWA. 2 h
COEEZHETHEBEOMFHE Y VY VREEIL340 uM
»Wz,CN1 EDZric % 5. BEFHE,PL D TFHER
5E91, 20V 1Al OEROgE, .7V IA6 T2
— FENBET7/) =NV N0 yEkiaegBEE UGTIAG
I EAYBEEIRAOKZ VY, 27V 2F 350
IVTFROLI VA Ve v AR, BHEEETE
LR IEEPRBETWEEEIE, W 205 FHED
ZEMERIZRIAT S, CN2 TR, 73/ BOBREME
IVBEENIHLBEER > TWEOT, CNLIZHRS
ERMGEREZBET L LEZOLNTWAID,

5. BEMEORHICHS TIXMABBEROERNS
Bt & RS2

BIEFHEEZRTREDHAOS dEERN A BERL
R CRETHESRZRIEL, BEAELSELEERDL
nTwa, £/, BEWEIREERLCOAL LT, BE
R#EDZITTVLHENL . AL TIZHLMISH
Twb b FOEMABREORENS R EETL L,
BEE oRBHERILRILR, BEAHC L M 5%
WREEREEORZHSINEIC X 5 EEEY, Hisok
MIDOWTHEWEIIT T2 ERZEORERFIC2DH H 5
WREMAMEE S NS, 20X ) RBa»S, FYAHESE
DML RIVEDS, T4 ORREEICTT 5 e ML~
DERSWE LOREHREL TWELIZOVTE L DRFRED
LRERTWE, ZOL) RMEEEZLDICIILEDLS
REEME e MEERBOERYE T, #hsiilok
) BRBREBCRB SR 00, T72, E0 &) SRR
PHREZEZLTVEONREZER L 2T 65w, &
L, INTOERRAFEYWEICEETNL XYV [a]
YL vide M2 BB LTWA CYPIAL 5FfEiIz X b,
RBHEHE SN A Z EHMON TV B, b ol
BB TERTA2ATOH A2 v 77 3 VD

Common exons,

Al3 Al2 Al0 A9 A8 AT

A6 A5 A4 A3 A2 Al

Fig. 4 Human UGT! gene structure'®®
Schematic representation of structure of UGTI gene complex
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CYP1A2 TN-KEHMb &R, D2WT, TULT IV TEF
VI AT7 27 —HIlE Y 2EREBOHEELRIE TS
5 O0-7HFMba ST, BRI EIZ, DNA (CH8H
%5259, H50wIE, N-KBILEIIERMEICE TR,
WEBOTINTIVTEFLMITI VA7 -2k
O-TEFNMLEZITHLEZLNTWA, A DIEIRE
OEEIZRD I 2 EBEINLIWEORBEZICOVWTH
LNTVHRENEEMEIZEB LT, %< DREPINERTZR
MWirbhhi. ZOHE CYPIAI BEFO®R Val #l, B
L °CYP2D6 @ EM EJitifg) A7, NAT2 o L IEME,
$#EIGE & ORI, glutathione S-transferase M1(GSTM]1)
R EMREY A7 2 EORMBE LR LGS S,
LL, 089 REfBIEIL, SRk cERSN
B, HEREOWESCHEEGET RN S 5 MWEFEITH LT
YA (fEltEdsEmv) THDHEW IR, &I OMik
TL—HLTHELORTWADITTIZ R, HHROSMDS
VWO (BB DWW TIRESEDEE DR GR L1 2 220
SR,

BbhbUI

INHR SMZ R EDTFTINT I VEWIZIBIFE LR
WEITERD R LR TV R D OIFED T CTIZ1954F 12
Eh, ZOREEFEYORE - PRtO O OHERTH
% N-T7EFIVIERORIBTH D Z & A19604E 1213
LAZENS, FOR, FTUVFRY, AT LY, X
Tz M AL R EORFIE R L TR oy~
DORIZHERIAEL 2, BERORBBROMBEZLIIHET S
HELGEFTHL EOEBHT D, SFHEBRFOHFED
SR LU, EREYICOR[/EENDY, [Ty ] £
—EHEORTLEMPROONDLZ D HAHH, L M
— DD NHED 2T hBIZENMIETH 0, ERIEYD
RHHZEE S T ABERITEFIZUEHT R WL DB W0,
RELET, T4bbLBENSEIEN L MEFIO L PIZHK
2TWADTHA). PCREOHRLE, FFEYFN
MM OMESICE Y, ¢ PLESOME S 2 b0, &
REBREF 2RV T IETOLRYVERI > TE L.
DD, HAHBGTOEERYOXERE, ThbbEHD
RS HATLCTIHROND I EHE L ko TV B, HER
FIOZERDERD S T TRFORMEFIZE Y a—FSh
LEEOREOER*TFRIAZLIETE v, EE, B
TEH LN TWAS CYP2E] §fnT D5~ LR O Pstl,
Rsal ZHITIX o7 0V ¥4 ve-KEEL I EIZ LT
CYP2EI MM HBHTE 2o/, ZhiF [V /94
7 WEEH) L7/ 547 EBRE) | oximso
WTWiwnk ) 2T, EYRHBEOLEOMEICS
WTECEETAMBETHA, Z0L)RBEETrOLY
FHVUIRAKBORTEEEET CYP2El oG 25

VENHD, m vivo KBFOBWHE (To—-7%) O
DUFEHIZVEERIDBEZ TV AR, $72, 728 2P E
ANZRWH SN 728 CYP2D6 $H{ZF CYP2D6/Chl B
L2128V Th, BEHERICEFVEZEL TRV
EEZONDN, BHALEET L3R L 21EHERFS RV
HENRTWAEE, ZnkHicEzbE, RETRY LT
7oBL, AR RESAEE B b S L) (T
FERO [BRMEETRE | BELHALOZLEbIS.
CYP2E1 LAz dh, BEESY v /30 OREREOHEAEERR
MERIDFENIZERD S NLDIZ, FRIOGAEIREEI L L
bhroTWiWCYPIA2R S VI FF VS-S5V A7
F—¥D—4Ff (GSTPL) O X5 2BHFEH 5. 5FHE
Wi o e e ¢, RS RETFEROEED
BIERE & E 2 CHANEFD LD 2oV T b #iE
HZTIEOEEORWANTE 5 0h, TIIEEEEEN
EDLHEDBETH .

HFEDEH

1. allele

G TF. BREREHIC 2o THEEL TV, Y
R LOF CEAICS 5 —OBEFE I BEFEVI.
HBH (NERE) EFTKEEIS O BIET & TR
(x3r) BT, BRI L Bl 21HERGE S - 7@ ETF
2R (L) BETHHVITRE F37) EBEFevd.
FRERL, AR (W) #ETEMDT, FolKEEO—
WO HETF & D oK% R EHE&E (homozygotes)
IS, RADBEGTFVEER, bR FPERERETE
b offfE e T aEs&A (heterozygotes) & 133,

2. ¥¥7ay b

FEORI=HTHDNA KR 2L T 272015
JiEE. DNAWTH % 7 70— A5 VESIKENZ LY, 58
L, #¥IVHTERSE, S0 X207 Ly R EIZERL
TEHZELT 2. COBEEDREE 7uy b EEINL5T
HDNA OIgA, 7y b EEER 5. (Southern &
VOB LDERSWAZLICHD.)

3. wxzr4>78v b

AR Oy 37 % SDS-RYTZUNLT I FFAVER
JkB) (SDS-PAGE) 24 b Hifk, RELRBTHRHT S
ROIHWARE. s 070y FYOBEIIASY
7a vy b (Westernblot) L IEEN D, b7 &2, RNA
o7y FOEMEIZ ) ¥ 70y b (Northern blot) &
Mdha, HEA, LSAREFNFROERETIZLV,
EDIzD,

4 TOIERTSAI 0T

HRMRO T ) LBIETOLNT, ¥ N2 a—F§
HHHERIZ T OMBIRRRT 2D &, 73 VBIZHFR
SNBEREHEN, TI/Hra— FT2EH2 L0
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WILEH] (A2 hOY) Lo THMERTVB LT AAS
Hrohdb, 7/ LBETIR, BOA 0y 2EAKRT T
BEIN, 20%, A barEarhiEsnsl itk
DA MRNA & 7% 5, K& BT TOEERTO ) b, B
#mRNA LEENHEHEH L L7 Vv ¥ LIFU, Bk
MRNA B TE 27200, 42 a5 0KREOBIES
ATTA Ly T LT,

5. CYP2D6/Ch2

19944F Johansson!?® & |z X h L xR EIAIC R W
HENL2ODERCYPID6 ${EF (CYP2D6/Chl B
LW CYP2D6/Ch2) @) 1D —>. Ch iX Chinese ¢ Ch
T#HH, Chl, Ch2 D2 DOERPT|ESI N, Zhbi
CYP2D6 WZTF D5’ - Lt tHI % & o THER & iz L T
BB omERFNOENIRO b b, BRETIEE
52 5¥53EE#E Chl TIX®C— T (**Pro— Ser) Bk
U6 G — C(*¥Ser — Thr) Td » 72. Ch2 TiL, ¥C —
T (*Pro — Ser) Dfh, T2 Vv 9 HBCYP2D7 BIZF DL
7Y VYIERENTEY, NIy, 6 7HOT I/
BRI EEDboTEY, G — C (®Ser — Thr) &
Aby, FF8EDT I/ EROEMIED LN

X [N
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Inhibitory Effect of Green Tea Infusion on Hepatotoxicity

Ryuichi Hasegawa®, Kaori Takekida, Kimie Sai, Takashi Umemura,
Akio Tanimura®, Tohru Inoue and Yuji Kurokawa

We first showed a drinking of green tea infusion can inhibit chemically induced possible hepatic
tissue damages in animal experiments, although it has been shown that oral administration of
green tea extract can inhibit some organ toxicities. In this review, our data are summarized and a
possibility of the effectiveness in humans is discussed. Male rats or mice in the series of
experiments were given 2% green tea infusion as a drinking water 1 or 2 weeks before the
chemical treatment and until the termination. In the study of rats, green tea effectively inhibited
the hepatotoxicity induced by a single intraperitoneal injection or by repeated gavage adminis-
tration of 2-nitropropane, and a single intraperitoneal injection of galactosamine. However, any
possible effects were not observed when green tea was given, on the hepatotoxicity by a single or
repeated gavage administration of carbon tetrachloride. In the study of mice, green tea inhibited
the hepatotoxicity induced by administration of pentachlorophenol in diet. In conclusion, 2% green
tea infusion can prevent the hepatotoxicity by at least some chemicals in experimental animals. It
is inferred that the amount of green tea taken by animals in this experiment might be equivalent
to the daily intake in Japanese general population, by calculation based on the content of
epigallocatechin gallate, a major component of green tea, and the species differences between

experimental animals and humans, suggesting the preventive effectiveness in humans.

Keywords: green tea infusion, chemically induced hepatotoxicity, chemoprevention
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IR AT, FREISAYEIC L 5ELAY DNA 18525
flanizZ eps, FFHEMICH LT REFIIHE
MRS N, 22T, RFETIR, BHEOLEWHE I
B JFFEER RN T RO & A IHIEIR IOV
TRMT L7z, &ed, KREERTEMITRIEM 2230 HEkH
L7RREDOEDS, b bOBELOBREORICHLTI,E
HEE L7,
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AT T DOEESHE, O, R, EFT, HFF, #HELRL
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Table 1. Concentration of components in 2% green tea infusion (Tea) and crude catechin extract solution (Ext) in this
experiment, and practical green tea infusion in human use (Pract)

Components Tea Ext Ext/Tea Pract®

(g g/mi) (u g/ml) %) (g g/ml)
EGC 469 + 24.8 342 + 14.2 69.0 299
Caf 397 = 50.2 23 = 1.8 5.7 313
+C 24 + 2.3 20 = 1.1 85.6 13.4
EGCG 196.+.93.3 . ......114 £ 12,3 97,2 412
EC 152 *+ 12.8 123 = 9.6 80.9 93
ECG 131 * 16.2 128 + 7.5 97.7 69
Carbohydrate 1.28 * 0.03mg/ml 0.124 =+ 0.005mg/ml 9.7 1.09mg/ml
Protein 402 = 16.5 341 + 35.2 84.8 289
Vitamin C 190 + 27.0 178 *+ 23.5 93.7 166

a: prepared by adding 100 ml of boiling water to 2 g of green tea leaves

for 2 min.

EGC; Epigallocatechin, Caf; Caffeine, +C;
EC; Epicatechin,

EGCG; Epigallocatechin gallate,

Kok RHENH LD, BATHEIHKAIN TV LD
FIZETH AL, AEBRTETHROR, 7 A0 ZHALL
A5, —REW, BT X UERIEROEVEREELTYE
Wb Twa, BRI EEAELHRGTRAL
WC, @EL MPHHAL TR ETHY, KEMLY L
3, BRI EPOHMB LR 72/ — Vi
PERGELIZADTHE. ZOFEBRTORSRIBII,
750 m¢ DPHWEHZDOUIT15 g DAEFEE AN T30 ME L
FORLEFETHS, Tz, BAREEAG 7 OOR VL
WERE S R IRE, SOICERRRTFVITERRS 2 DREL,
BRSO OB ANTER LTS e L
7z, B, BRAFEERH L T A AR HEE LT,
2%fkFEE 2HBRB LI b ZTEL 7.
BRI Table 1 15RT LIS, #FFy
HohTid¥rossF o L— L+ (EGCG) 7¥ird %
<, #9800 ug/mé TH N, B L IZIZEREDOHERTH o
2B F A, WMBREICED, AT Ay BLOREEIZY
10501 ke oizhs, 20EPORTIZDV TR
PRRON LD o7, EBERIOMETEEIZRESN
7. B, BRAPHESKHAL W AEERBEB D
EGCG &&I3#9400 pg/m¢ TH o 7.

2. LEPHEICLIAEHREROBERIC L SBHR

S ZTHBEE LIFFREEWEL, $TICEESHLOB
HOEBRTHFEIENRECHL I L EFHLNL LTS
smbursunryBrUryyrunzs /) -\, ¥,
—ENCIFERE L LTRSS TwE 77 b3 >

(+) Catechin,
ECG; Epicatechin gallate

B LML REE R W, 7 — % OFEFIE, F-iRgE
0 5B % sk 7214, Student @ t-test ¥ 7213 Cochran @
t-test [2 & D, fEfREE 0.05% £ 72120.01% COHEE%
BMETAHZEIZEVITo 7.

a. 2-=—poFrusny

- ruFun IIERBERE LTHEASRTY S,
ETOLRERERBECHEELRL, 7y POERTIREO
%5, WABRZOMNOE 5T SEE CHMlE%
BlE#E o390, o= bususviiFofghaRTts v
ANEELDLI ENLE, ZRIPFHIRIEE L & O FREE
rHlERITLfEESNS.

2-= buaJuser (100mg/kg) DGk, FRRIZAF
FBUOAELAHZ L 2 HERE, REMKBORMRLZREL
72\0, F-344 MRS v M2 2 BREFERRR BT D B VIdEREE
Mz ac T 2%, 2-= b O 7O/ %0.1% tween &
AREEBAEKICERZENEERNRS L2 SO/MR
O—#% Fig. 1127, &5 6 REBZONFE D BRELIF
MLAVBIOMENS VA7 35— VIRESISHML,
FERBITIZ NS 2 FE L S8, Fabig,
RRAFFEBE L D IEFV I 00, FEHEOREIFED SR
72T, MBoEBIIEFELE (BUTHE) oiszHwv
TATolz. 2-= O 7a VB I5RHETIE, Th6D
FrfisiZ S SICHEF ML oo LT, RS
BECIE S R BIREICHIH) U7, REARRERYIIE, 8515
W /N O LRI DO BERR B & OV PEATHIE 1252
BN, IREOREARETIE, FRERERIKABIE
shzabon, HohLbBBRBEIRDON P72,
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Fig. 2 Effect of green tea on lipid peroxide (LPO)level in liver
and serum GOT of male rats after 2 weeks oral
Fig. 1 Effect of green tea on lipid peroxide (LPO)level in liver administration of 2-nitropropane®?

and serum GPT of male rats at 6 hrs after a single
peritoneal administration of 2-nitropropane'?

Animals were given 2% green tea infusion (Tea) or the
extract solution (Ext) 2 weeks before 2-nitropropane
(2NP) treatment and until the termination of experi-
ment. Analysis was conducted 6 hrs after a single IP
administration of 2-nitropropane (100 mg/kg).

**. p<0.01 vs Cont, #: p <0.05 vs 2NP, ##: p <001 vs
2NP

A5 0OERT, 2-= ba 7o kb S 4 T
DTN A= LNV OELD, ST L L2008
IR RN &N DTY, BB o —
IRELT, B3 Fay FY 7 OMEEEOREITE1T - 7222,
-=buFunyERES LTy MrOHEELZFI b
¥ B 7 OWGRERIE, AEICEWEEZRLCY, 20
RERZ) 2 -7 oA B L UABROERI T
ET, MATNOOBEELRETAHFHEMEREEREB LU
WERESEZOHELREMPRD N, —JF, NO IR
TR (EIAERE) T, Ml har Py 70IfEk %
BRCHIHIT A S EARE SN TWAED, Lo T, in

Animals were given 2% green tea infusion (T) 1 week
before onset of 2-nitropropane (2NP) treatment and
until termination of experiment. Analysis was con
ducted 24 hrs after the last treatment of 2 weeks oral
administration of 60 mg/kg (L) or 120 mg/kg() 2-
nitropropane.

**:p <0.01 vs Cont, ##: p <0.01 vs 2NP(L), $$: p <0.01
vs 2NP(H)

vivo T, 2-= hu7unxroftEimThs NOHI Fa
YR 7O 25 &R LTV A ITRERAIEE SR
2o T BEPRISRA S ERTRD, M L-HES
BRI THEZIRITFED SN Z s, FERTIZ
EBFTAINNT v EYIMERSREES N EZ LN,
FAEREO5-0FEE T, ik LEMKTISZ0b,
EHIREETRIELT LM H2-Z b uUnNYE£60mg B &
OF KMt T 5120 mg/kg/day T10H Bs&H 0% 5
L7, 2%, HEOBBLIEE L~ B X Ui b
T YAT I 7—EIHBKENIZEML, BRIEEL:
HEEOL W ETEHI L (Fig. 2). %&b, HEMALE
FHIRAEI BT O HF L IHIRRAED b hfz.
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Fig. 3 Effect of green tea on serum GOT and GPT of male
rats at 24 hrs after a single peritoneal administration of
galactosamine®?

Animals were given 2% green tea infusion 2 weeks
before galactosamine (GalN) treatment and until ter-
mination of experiment. Analysis was conducted 24 hrs
after a single intraperitoneal administration of 500
mg/kg galactosamine.

**.p <0.01vs Cont,#: p <0.05vs GalN

b, 57 M3 ¥

H5 Y M VIIAEERSTH DA, BEEREICLD,
v b ANV AR L 2R E R L,
BIERFRAEOIBELZ R T I ED S, T v M EOEREY
THROFREREF NV LTHWLRTWSD, FHEOREH
Wi e LT, RN THY S 2 b3 A UDP-Z b a—
AERIGLTCUDP- Ao 27 P IV EERT B0,
UTP g, RNA OGRIET, ¥ /X7 BEBOMED
fx, FFHREREES O HREELFISRITEEILN
TWaE, F7- ZolEsI, HFHEBICEEBIEHIHES
TAHIEDHEEINTVED, T2, FEMHY O]

BOKSTI, ¥927 b3 22X 59y FomiEiFEkE
EEORMAIH &N S Z L REENTNED,

ARERTIE, HENRERKAIZL > TH, FEHOMH)
MEVHEFETELLE ) PERFETHEHNT, F-344 %
Sy MI2MEMRATRTIE®, 97 M3 V2 EE
A P AR IS TS R 14500 mg/kg THIMIEREMIR G L, 24
BRI MM L 7=, Fig. 8IZ/R L7 & 912, Mi% GOT
BLXUGPT EEhFhB L2202 mL, &FEz0
M A F970% 00 L7z, FREERILEE L L~V b #9560 %
L7z7%, FHx L TIERoZEIR oW o7
BARFIIZIE, 927 M vok5IC X DFE LM
BIREIEDSEIE S N, & 512, KEVEMAERME %0k 725
M HARIEEASER D H . T DT, HEGIIFERIC
OEMEICBIgR s h, —F, RAEORHRSIC L DK, B
HRLOBEEASEEICEDONL L 00, KM, B LA
AR EANICERD SN D DART, FHIC L DINHIEN R
FETholz.

c. MUEALHRFH

AL IRF I ZFOHERBICR L GER{LIEH L Vv
BmEED S EBREESRTVEY, 22T, BHEFIO
BEALREOWIMZMA B Z Ei2& ), FFEELIHT 2
WY H B LHEE L CERETo 72,

F-344 it 7 v Mz 1 AMGEEcSREE0L, a—-v
R L 7234k 3% % 2008 & 09800 mg/kg T ail#E
M4%5 L, ZO2UREZRICRM - #5217 o722, 204
T Table 2 Z/RL72&91S, HEBIEEL M
GOT, GPT 2 L DFHM/NT A — 5 — OO L
12, WMAEROFREBDO LN L o7, EHIZ, Fv M
2EMEE R E S, —BRMEA%, 500mg/kg D MIEL
WERHBRORS- L, UBEEIIO L2ERTD, ik
12 GOT, GPT, LDH % &% L {#inL 7245, FRZEek
HOBBIROON o7, T, FHEB LR LN
B LRI X ) MMAERO Sz, fRIRIC X B
R ool WEMABRSIRETD, MELKE
2 & 0 RE 2 PRI SRR b DS, FRZEORNRITER
DN,

PR R OB AR G- O R T, #2457 18
HEEOL, EHIIBFELHRIT LV UE/KESE
100 mg/kg/day T 2 BREHIROLS L2, 20#R,
BEEED GOT, GPT oo ohicd oo, HEixs
DEER L FRIRZEOIRB R I ELBOON L o7
(Table 3). 72, FEOREMBENBEETD, FEERIC
B DRBIIRD N o7z,

MiEfbpeE o FEM 23t LT, methylenedioxybenzenes
B L UF0ELIEC X A CYP2EL O##IPY, ubiquinol®
H B\ T schisandrin B® 12 X AHBLAREITTROBEN,
rifampicin® |2 & 2 BEHIEE L, 7 v/ S—HEELD
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Table 2. Blood biochemistry of male rats at 24 hours after single oral adiministration of carbon tetrachloride (200 or 800 mg/kg) and
the effect of green teaa

Group Control GG1,-200 CG1,-800 CCl1,—200+Tea GGl ,800+Tea
Animal NO. 4 4 4 4 4

TP g/dl 5.8740.18 5.90+0.12 5.93%+0.17 6.03+x0.19 5.89+0.08
Alb g/dl 4,0440.17 4.084+0.16 4.01+0. 11 4.19%+0.16 4.07X+0.06
A/G 2.23+0.29 2.26%0.17 2.11*0.15 2.284+0.15 2.23%+0.10
BUN mg/d| 19.5+1.9 22.4+1.0 * 22.9+1.0% 23.3+2.3 * 22.8+0.8 *
CRN mg/dl  0.27+0.02 0.27+0.01 0.27=0.02 0.26+0.02 0.2640. 01
Gle mg/dl 10248 100+3 113+4 =* 965 10747

PL mg/d| 14013 10411 ** 9445 *x 10611 ** 9510 **
TG mg/d| 11029 348 * 2318 %% 41E12 ** 3414 *x%
TCho mg/dl 7444 49::8 ** 4013  *x* 4945 **k 3944 %
AlP mU/mi 834435 969152 *x 101278 *x* 96214 *kx 118773 *x
GPT mU/ml 82+9 127+£27 * 10581587 * 189424 ** 1097%+712
GOoT mU/ml 10012 13712 %* 8684365 * 196436 ** 1048*733
LAP mU/ml 48+2 512 * 636 ** 542 ** 668 *
LDH mU/ml 50214311 30478 15461697 * 864652 168114949

*: Significant differences against Control (p<0.05)
*%: Significant differences against Control (p<0.01)
a:Green tea was given as a drinking water 1 week before and until termination.

Table 3. Effect of green teaa on blood biochemical parameters of male rats after oral adiministration of carbon tetrachloride
(100 mg/kg/day) for 2 weeks

Group Control CCl,-100/day CCl,~100+Tea/day
Animal NO. 5 5 6

TP g/dl 5.95+0.14 6.21%+0.19 * 6.26+0.18 *
Alb g/dl 3.71%+0.12 3.90+0.14 % 3.94+0.13 *
A/G 1.664+0.08 1.694%£0.10 1.70+0.09
BUN mg/dli 14.5+1.6 16.5*1.9 18.11.3 *%
CRN mg/dl 0.26%+0.02 0.26%+0.02 0.26+0.02
Glc mg/d| 143+ 11 138+9 13847

PL mg/d| 135+7 1126 *k% 12918

TG mg/d| 105410 ' 62+28 * TJ71x25 *
TCho mg/dl 5443 432 *kk 4945

AlP mU/ml 800+62 969490 *k 999438 ¥k
GPT mU/ml 53+4 200490 * 258+145 *
GOT mU/ml 7245 158+ 60 * 207+87 *
LAP mU/ml 43+2 48+5 4943 *%k
LLDH mU/ml 407216 412487 6061402

*: Significant differences against Control (p<0.05)

*%: Significant differences against Control (p<0.01)

a:Green tea was given as a drinking water 1 week before and until termination.

HPRHPSD 2 L ORI L BWHIR R OMEND B Y, a-
tocopheryl hemisuccinate 3 X OF cholesteryl hemisucci-
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Motz DELH A,

AT R VEILE, MELREISEE SN T VA VIC
s § B IIEAY 2 LRV B B I SRR O 52 55 R DR
MDA S B & SN B A, ARFBRTIRBOKIC & 5355
HEOD, WEREP LD T I HNVEELEETH DIt
DRREHTH VIBEIGE L ko b D EHEESRD,
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Fig. 4 Effect of green tea on sérum GPT and cell proliferation
in liver of male mice after 2 weeks treatment with
pentachlorophenol in diet*®

Animals were given 2% green tea infusion 1 week
before onset of pentachlorophenol (PCP) treatment and
until termination of experiment. Analysis was con-
ducted after 2 weeks administration of 300ppm (L) or
600ppm (H) pentachlorophenol in diet.

*:p<005vs Cont, **:p<0.01vs Cont,##:p<001vs
PCP(L), $$: p <0.01 vs PCP(H)
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WHEIZFNFN0.1,13.7,31.2% TH 255, MFH» 5O
F1I EGCG A ZTIZENWT ARSI N,
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Development of NIHS Information and Computing Infrastructure (NICI)

Kotoko Nakata®, Tatsuya Nakano, Takako Takai and Tsuguchika Kaminuma.

We describe the development of NICI, which we extended during June 1996 to May 1998. The
direct lines between our Experimental Stations for Medicinal Plants at Tsukuba and Tsukuba
Node for Inter Ministry Network, and newly opened Pharmaceuticals and Medical Devices
Evaluation Center at Minato-ku and NIHS at Setagaya-ku in Tokyo, were constructed. Although
the main frame’in NIHS at Setagaya is not different since May 1996, we provided many databases
and useful information on Drugs, Foods and Chemicals, constructing the interface between World
Wide Web and databases. Our Home Page was timely updated.

Keywords: World Wide Web, infrastructure, server, personal computer, database
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Table.1 Developmental History of NICI
speed event / service
May 1990 + LAN test (SUN SPARC Station 1, SONY NEWS-1450 and client computers)
Aug. 1991 19.2kb/s + Electric mail service by JUNET
* Easy connection to outside computer centers
2400b/s + On-line database search and the file transfer on outside commercial computer through a telephone
line and a modem in Library
Apr. 1993 + MEDLINE and Current Contents search service using NetWare and 4 series CD-ROM tower in
Library
May 1993 64kb/s + Internet connection via Genome Net in Inst. of Medical Science, The university of Tokyo, and
TISN by ISDN (INSnet 64)
June 1994 + Installation of World Wide Web
+ Network use of MEDLINE, Current Contents, CAS corrective index, using double 4 series
CD-ROM tower in Library
Jan. 1995 * Joint in IMnet
256kb/s NIHS - Tokyo IMnet Center
Feb. 1995 64kb/s NIHS, Osaka - Osaka IMnet Node
Mar. 1996 256kb/s NIHS, Osaka - Osaka IMnet Node (upgrade)
+ Installation of main server machines
+ Optical fiber connection through buildings using a LAN Switch.
Oct. 1996 64kb/s - Additional joint in IMnet
NIHS, Tsukuba - Tsukuba IMnet Node
July 1997 128kb/s - Connection between Yoga and Pharmaceuticals and Medical Devices Evaluation Center
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Fig.2 Network configuration and main servers
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Seeing is believing. Touching is covincing.
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Fig. 4 An example of NICI FORUM
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) Fig. 5B Number of access for NIHS Homepage
Fig. 5A Number of users and number of personal computers
Table 2. Divisional Systems on NICI
server Applications

Div. of Drug 1 (Windows NT)

Guideline for bioequivalence studies.
Validation of analytical procedures.

Div. of Medical Devices

NIHS Household product Hub. ISO/T C194 biological evaluation of Medical Devices

Div. of Environmental Chemistry

Regulation on Cosmetics in Japan and other countries.

Div. of Foods

Examples of foreign matters in foods.

Div. of Organic Chemistry

Information on NMR in NIHS.

Div of Chem - Bio Informatics 4 Windows NT)

ICSC and the summary of EHC in Japanese.
To prevent chemical accidents.
Regulation on chemicals in Japan.

Div. of Toxicology 1 Windows NT)

Related academic society.

Div. of Genetics and Mutagenesis 2 Windows NT)

Japanese collection of research bioresource Cell Bank

Div. of Risk Assessment 1 Windows NT)

Search books or journals in DRA.

Pharmac. and Med. Dev. Evaluation Center

Evaluation process of a new drug.

Osaka Branch
Div. of Drugs
Div. of Food Chemistry
Div. of Biol. Evaluation

4 (Windows NT)

Activity reports of Information subcommittee.
In - house announcement.

Exp. Stat. for Medicinal Plants at Tsukuba 1 (Macintosh)

Guidance for 5 experimental stations in NIHS. Index Seminum.
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BREaIs RV —2a rii7H v GINCHERIZE LI
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DWTHEEDHELIFEET-TET, F—aR=—TULFHE
LC&7, BRHBAHTICANTS 7 Y 7TOELIIHRWT
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fz. HIATD DI L ALOFHTR Y M T -7 RHER
RAEPENEHERFLIZDIGRT A HEZ RWIZLIHN
HL o TW5h.,

5. % £

NICI ®F%, Iz oW TIE—EDO A4 v CHE
Bz e dd s, L Lo ERREREROL
NVT v TREKD S DIEREEAROR{LIEE T,
DALYy —3y PREOERELLRENTE 12—
FORBEELZLETHMIZNICIDZE—IZ2D2WTHHL
7= NICI FORUM EATORES BN TE 7. NIHS 5k— 4
NR—JEFMLT, BOEDF—LR=JZY ¥ 7 Lizw
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W7o WT B EHIIBEICET > TwA, dLilE, 5,
ﬂﬁm,E%%@%%ﬁ%ﬁ%ﬁ%%~bwémwﬁﬁ
PEOTERIA 7Y =3y ’IWF&ELESALA. 1§
HENIAN T T2 7 O F— FEEPHERESR B I Y 7
FOEAE LT, HKELTOPCOEAIZROLENE
R, ZOFEOFEIR, VARG OBEMIh R
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Table 3. Abbreviations

AVS Advanced Virtual System

CAS Chemical Abstracts

CDC Centers for Disease Control and Prevention (USA)
CSD Cambridge Crystallographic Data Centre (UK)
CHRIS Chemical Hazards Response Information System

(from the U.S. Coast Guard)

DECnet Digital Equipment Corporation network

DNS Domain Name Service

EMBL European Molecular Biology Laboratory

EPA Environmental Protection Agency (USA)

ERL Electric Reference Library

FDA Food and Drug Administration (USA)

GCG Genetics Computer Group

GINC Global Information Network on Chemicals

HSDS Hazardous Substances Data Bank (from NLM)

HTML Hyper Text Markup Language

IMnet Inter Ministry network

IPCS International Programme on Chemical Safety

IRIS Integrated Risk Information (from the U.S.EPA)

ICSC - International Chemical Safety. Cards

ISDN Integrated Service for Digital Network

ISIS Integrated Scientific Information System

JUNET Japanese University Network

Kb/s Kilo bit per second
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NICI NIHS Information and Computing Infrastructure

NIEHS National Institute of Environmental Health Sci -
ences (USA)

NIH National Institutes of Health (USA)

NIH-NET The National Institute of Health Service Man -
agement, The National Institute of Infectious
Diseases, and The National Institute of Health
and Nutrition Network

NIHS National Institute of Health Sciences

NIOSH National Institute for Occupational Safety and
Health (USA)
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OHM-TADS Oil and Hazardous Materials-Technical Assis -
tance Data System (from the U.S. EPA)

PC Personal Computer
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PDF Portable Document Format

PIR Protein Information Resource

PPP Point to Point Protocol

RTECS Registry of Toxic Effects of Chemical Sub -
stances (from NIOSH)

SGI Silicon Graphics Incorporated

SINET Science Information Network

TCP/P Transmission Control / Internet Proctocol

TISN Tokyo University International Science Network

VRML Virtual Reality Modeling Language

WHO World Health Organization

WIDE Widely Integrated Distributed Environments

WWwWWwW World Wide Web
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7 v IO LPS #5512 & KM NO EAIIME ) fil i B UV E Zhias N NOz/NOg iREEICDWT

R - KEFZRME - HTE

NO3/NOg levels in blood and principal organs in rats treated with lipopolysaccharide

Kazue Sakemi, Yasuo Ohno and Mitsuhiro Tsuda *

It is well revealed that activation of macrophages stimulated by endotoxin resulted in induction
of nitric oxide synthase which catalyze nitric oxide (NO) formation from L-arginine. Consequently,
blood concentrations of NOs /NO3s (NOy ) are shown to increase.

We studied on pharmaco/toxicokinetics of NO, in serum and principal organs in Wistar male
rats after i.p. administrations of LPS and NaNO;. The serum levels of NOy; at 1h and 6h after
nitrate administration (10 mg/kg, i.p.) were 240 and 120 M, respectively. Tissue levels of NO; in
lung, liver and kidneys were ca.l/2 of the serum level. Those levels in spleen and brain were ca.1/4
and /10 of the serum level, respectively. The correlation of NOy levels in serum and these 5 organ
tissues between 1h and 6h after administration of nitrate was r = 0.992 suggesting no specific
accumulation of NOy in these organs. The serum level of NOy at 18h after LPS treatment (1
mg/kg,ip) was 430 M. The correlation of NOy levels in serum and 5 organ tissues between LPS
and nitrate administrations was shown to ber = 0.851. NOy levels of serum, lung, kidneys and
brain showed good correlation but liver and spleen showed out of the correlation. The liver tissue
level of NO, after LPS treatment was low compared with the expected value from the serum
level. The reason may be explained partially by the liver weight increase and the liver toxicity with
increased GPT and y-GT levels due to LPS. Contrary to this, NOy level of spleen tissue after
LPS treatment was more than 2-fold compared with the expected value from the serum level
suggesting NO formation in the spleen. This was supported by the markedly high concentration
(73.2 nmol/g tissue) of NOs in the spleen tissue. NOs levels in lung (34.5 nmol/g tissue) and brain
(14.3) were also found to be significantly high after stimulation with LPS suggesting NO formation
in these organs.

Increased formation of NOs in these organs by LPS stimulation suggests the formation of
active nitrogen oxides such as NoO3 which is an effective nitrosating agent in non-acidic conditions
n vivo.

Keywords: lipopolysaccharide (LLPS), organ tissues, nitric oxide formation, nitrite/nitrate, reactive
nitrogen oxides
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DEIHERS; P U T a5 HOMP S L EREHFNICE
JABEORE b ELETITo 72,

EERTT

1. FHEW

8 ~ 934 o SPF ik Wistar 5 v P2 HARL ALV ¥
—®L VAL, 1AMOBLIINZ & T2 EERL
FEERICH L, HERHICESRIICHEESEL 2L
ICEEFT ATV, EBRAOEEZ ST 501288k
ELTHRA A vRkEE 22, F00133%5- 1685 BIET & 9
EERIARM AP L 72,

2. HBE5 EEFEBPOER

HEPRATIE 2% A L 7= lipopolysaccharide (LPS, E. Coli,
Serotype 0127:B8, Sigma) 1mg/kg JiIxfEEEEE LT4E
BAEEW e HEANKS =4 LT, 1I8HMKIIT—F
VKT CHIREEIRE L IR L 72, %, BHI1238E
BREDWTIC & Y i B &8, ke, B, BFRE, B0, B
B R VR 2 i, EEEWELR, Wi MY A 10
mg/kg Z ABRICEIEN S (48, n=4) L7z, FON2
BEIL, %5 1 RO BFRIMMICIRIM L, ROEFE s &, #ix
%, MREEEE L, EEELT o7, RHDO2E
ZARRERVERIM (1~ 2 [al/P8) 12t L 7. BRI =4)12
IR A NS L. M, BRI STIEA T,
BE 7105 — (GLE 0.2um) ABEHLCHEMHL.
MRS M AR L, iR ORI T
T—20CTHMERA L7,

3. MENERS LT NO,; /NO; B ERIE X

MiFHF0. 1 me 1233 L CT0.01 N KELF Y o A
0.2m¢,420 mM HEEE SRV 0.2 me , B K 0.5l %
M T& L, 60CTIOFRIMER, B0 8 (12000
rpm, 5min) LT, BREH L. BRERLAZREL, &
FIA—SHRITH T L %ML BHEHRLHEREE
(TCI-NOX1000, HHEALE) ZHWT, B HDNO; &
NO; (2 TCH Griess SEIZXL W RBSE, BB LAET Y
L& OWEE 540nm 2 HET L L2k ), £NOs/
NOsEEER LY. AR PONO; LTS I L 2MET
BES ML S L.

4. FEHREBROARTY x%— MARRUBIERNIEE

BEsd Y I CHY L, INKERLT MU AEEEm
AT 1g B3 ~5me)7TNAh VL%, BEF
BTORSIHEBRLTREY 27— b 257, BBk EY 2
Ao— MEMFERE L RAERICHREE T2, NOs RO
NO; DEEE % il L7z,

Mg AR FRR A L E BBV AT E  (HIL71508!,
BILSUERT) 12X D RREHB I T2HHY vy 2RV
TilzE L 7.

2HEMOFEOREZIL t-REIZ L VIR,

LPS JEEA#x S (1 mg/kg) 18B¢Mf%, RERkT- bV ¥
A (10mg/kg) FEREPTRS 1 KU 6 MR E R O 4P A LR
TREENR S Gme /kg, *HEEEE) 1RO, I v M
W R O 3 B0 38 4L H P 0 NOg/NO; & UV NO; it %
Table 1 |Z/RL 7.

Fig. 1 |ZR§EES MU o ABBERES %D T v P ORES
NO;/NOs i 2R L7, &5 0.25h @& NO3/NOj

AR 332.2uM T, Z0HiIETARMICMmMAB & D FHRL,

5% 6 h TH1/3ITET L7,

—EERIE, LPS #5108 T, ¥5% 1h Ly B%
EHOMT L EEL THERSEZE SN, ZhIFLT,
Wl DU ARSI L AHEERIIEZED N0 72,

Table 2 [CROE/MO T v MAERTROERZICHEE L
e AR Lz, LPS %5 Cldhl, B, FFEs &
UBREIC BV TR EEOF BELMMAR S .

Table 3 (213 LPS 518840 7 v MEEALET
— ¥ %7 7. BUN,PL, TG, TCho, ALT i T°IZ y -GT
HATEIZEIOL, Alb, AIP 36 UNIZ LAP BAEZICHA L
AR

400

300

200

NO,”/NO," in serum, pM

100 -

0 Y T T T
0 1 2 3 4 5 6

h after administration

Each point with the vertical line represents the mean + S.D.
for 4 rats. Pharmacokinetic parameters analyzed by Gauss-
Newton method (WinNonlin nonlinear estimation program) are
as follows : Cmax 341 nmol/ml, AUC® ® 1141 nmol-Wml, ty,
2.3h.

Fig. 1. Serum concentration profile of NO5/NOQOs in male rats
after 1.p. administration of NaNOj3; at a dose of 10

mg/kg
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Table 1. NOg3/NOjlevels of serum and various organ tissues in rats after administrations of LPS, NaNQ; or saline

LPS (18h) NaNO, (1h) NaNO, (6h) Saline (1h)
NO,/NO; NO, NO,/NOy NO, NO,/NOy NO,; NO,/NOy NO;

No. of rats 4 4 4 4 4 4 4 4
Blood (nmol/ml) 431.9£120.7 155+096" 241.6x315 108+025% 1155x124 103046 246+6.03 9.97x042
Organs (nmol / g tissue)

Lung 2393+450 345+884° 1137216 0.11:022% 587:670 1.29+156 16.1+824 040+0.57

Kidney 187.1£60.1  19.5+4.65° 1064+163 138:086° 588x114 14.4x2.06 23.6+7.11 124+1.83

Liver 87.0+287 21.6+4.80 96.6+6.34 18.1x1.26 622325 17.9+099 333+155 182x1.07

Spleen 2487+68.1 732+309% 605+357 7.87+065% 38.0+822 872x508 206+4.69 10.7+6.83

Brain 578119 143+264° 1754895 306x1.66° 183317 6.06x291 540+396 2.64+046

Data are shown by mean + S.D..

Numbers in parenthesis are h after administration.
Significantly different between a and a, b and b, d and d, e and ¢ at p<0.01, between ¢ and ¢ at p<0.05.

t

Table 2. Body and organ weights in male rats after i.p. administrations of LPS, NaNOQj; or saline

Saline” NaNO," Saline? LPS?
No. of rats 4 4 4 4
Body weight (g) 2255+175 221.5+98 185.8 +3.3 182.0+7.1
Organs (g)
Lung 0.85+0.08 0.86 = 0.08 0.75 = 0.03 0.86 £0.13
(0.38 £ 0.01) (0.39 +0.02) (0.40 £ 0.02) (047 £0.05) *
Kidney 1.61 £0.08 1.54 +0.05 1.32£0.12 1.40£0.10
(0.71 £0.03) (0.70 £ 0.02) (0.71 £ 0.05) (0.77 £0.03) *
Liver 7.53+221 7.19 £0.40 5.65 +0.69 6.56 = 0.51
(3.30 £ 0.69) (3.24 £ 0.05) (3.04 £0.33) (3.60 £ 0.22) **
Spleen 047 £0.04 0.47 £0.03 0.42 +£0.02 0.54 = 0.04
(0.21 £0.01) (0.22+£0.00) ** (0.22 £0.01) (0.29 £0.01) **
Brain 1.71 £ 0.04 1.72 £ 0.08 1.78 £ 0.07 1.76 £ 0.07
(0.76 = 0.06) (0.78 £ 0.05) (0.96 + 0.05) (0.97 £ 0.02)

1) Wistar male rats (8w) were treated with NaNO, (10 mg/kg, i.p.) or saline (5 ml/kg, i.p.). 1h after the treatment,
weighed body weight and collected blood (0.5 ml), and then autopsied to obtain the organs described.
2) Wistar male rats (9w) were treated with LPS (1 mg/kg, i.p.) or saline (5 ml/kg, i.p.). Eighteen hours after

the treatment, weighed body weight and collected blood (0.5 ml), and then autopsied to obtain organs described.

Food was removed 16h before administration and during experiment.

Data are shown by mean + S.D.. Numbers in parentheses are relative organ weight values.
* and ** show significant difference from the saline at p <0.05 and p <0.01, respectively.
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Table 3. Clinical biochemistry findings for serum obtained from male rats 18h after treatment with LPS
Biochemical test Treatment
Saline LPS
Total protein (TP)® g/dl 5.96 +0.18 5.61+£0.38
Albumin (Alb)? g/dl 428 +0.20 3.88+0.09 *
Albumin-globulin ratio (A/G) 2.56 £ 0.35 2.31 £0.50
Blood urea nitrogen (BUN)” mg/dl 13.3£25 228+22 **
Creatinine (CRN)® mg/dl 0.29 +0.03 0.29 +0.03
Glucose (Gle)®? mg/dl 124 £ 15 129 +21
Phospholipid (PL)? mg/dl 97+ 6 1349 ok
Triglycerides (TG)® mg/dl 61 £24 12028  *
Total cholesterol (TCho)® mg/dl 44+5 T1£10  **
Alkaline phosphatase (AIP)? mU/ml 608 = 45 501 £24  **
Alanine aminotransferase (AIT, GPT)? mU/ml 49+ 13 113£22  **
Aspartate aminotransferase (AsT, GOT)® mU/ml 218 £ 100 204 + 71
7 -glutamyltransferase (7-GT)y mU/ml 0.09 +0.16 0.66 040 *
Leucine aminopeptidase (LAP)® mU/ml 52%2 481 *
Calcium (Ca)® mg/dl 9503 95+£05

1) Wistar male rats were treated intraperitoneally with saline or LPS (1 mg/kg).

Values represent mean + S.D. (n =4).

* and ** show significant difference from the control at p < 0.05 and p < 0.01, respectively.

Test kits used were obtained from a) Wako Pure Chemical Industries,

c) Boehringer Mannheim
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Fig. 2. Correlations of NOs/NOj levels in serum and various organ tissues in male rats after i.p. administrations of NaNO;

and lipopoly saccharide (LPS)
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Fig. 3. NO;s levels of serum and various organ tissues in male
rats after administrations of LPS, NaNO; or saline
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A 13-week Subchronic Oral Toxicity Study of Chlorophyll in F344 Rats

Fumio Furukawa*, Ken-ichiro Kasahara, Akiyoshi Nishikawa,
Takayoshi Imazawa and Masao Hirose

A 13-week subchronic toxicity study of chlorophyll (containing 40% oil) was performed in both
sexes of F344 rats by feeding of CRF-1 powder diet containing 0, 0.18%, 0.55%, 1.66% and 5%,
and vehicle (oil) alone. No animals died during the administration period and no changes in body
weights and food intakes were found in any dosed groups. Some hematological, serum biochemical
and histopathological changes were observed for the 5% -treated group, but these did not suggest
obvious toxicity. These findings indicate that the treatment with 1.66% chlorophyll in diet for 13
weeks does not cause any changes in rats and the 5% feeding is not obviously toxic.

Keywords: Chlorophyll, F344 rat, Subchronic Toxicity
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7.58, METIZ5 %EET239.8¢8, 1.66%HT93.08, 0.55
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Table 1. Food consumption and intake of chlorophyll
Food consumption Daily intake Total intake
(g/rat/day) (g/kg/day) (g/kg)

Group Male Female Male Female Male Female
Exp. 1 5% 140 94 2.146 2635 195.366 239.841
1.66% 148 96 0.726 0911 66.146 92.950
0.55% 14.7 9.5 0.249 0.300 22.705 27.323
0.18% 145 98 0.082 0.100 7.632 9.157

0% 13.7 94 - - - -

Exp. I vehicle 125 7.1 - - - -

0% 13.8 8.1
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Table.2 Serum biochemical and hematological data of F344 male rats
treated with chlorophyll for 13 weeks

Experiment I Experiment 11

& 5% 1.66% 0.55% 0.18% 0% Vehicle 0%
TP (g/d¢ ) 63+ 022 64+ 02 64+ 0.1 64 £ 02 63+ 02 6.6+ 0.2 65+ 02
A/G 24 £ 01 25+ 0.1* 26+ 0.1* 25+ 0.1* 23+01 23+03 23+0.1
AlB (g/d¢ ) 44+ 0.1 45+ 0.1 46+ 0.1* 45+ 0.1 44 +02 4602 45+ 0.1
T.Cho (mg/d{ ) 61 + 4 68t 5 66 + 3 66 + 7 66 £ 6 71+£6 66 + 6
BUN (mg/d? ) 2056+ 1.1 204+ 18 19.0 + 0.6 190+ 18 188 + 1.0 176 = 1.0 180+ 1.1
CRN (mg/d¢ ) 03+£0 030 030 030 02+0 03+0 03+0
Ca (mg/d{ ) 105 + 0.3 106 £ 02 105 £ 0.3 10.7 £ 0.2 104 + 0.1 105 + 0.1 103 £ 02
P (mg/d¢ ) 62+ 05 59 +03* 6.1 +0.2* 6.1 + 04* 6.6 + 03 56 + 03 58 £ 04
Na (mEQ/{ ) 144 + 1 145 + 1 143 + 1* 144+ 1 1451 146 + 1 146 £ 1
K (mEQ/{ ) 47+02 47403 46 £ 0.1 44+ 03* 47102 44+01 44+ 03
CI(mEQ/¢ ) 104 £1 105+ 1 104+ 1 105 +1 105 +1 106 £1 106 £1
y-GT (IU/¢ ) 240 2+0 2+0 2+0 2+0 210 2+0
AsT (IU/¢ ) 114 + 17* 105 + 12* 86 £+ 10 78t 6 88 + 10 86 + 31 83 £ 12
AIT AU/¢ ) 69 + 10* 69 + 6* 67+ 9 62 + 4 59+ 5 61 + 11 57+ 5
ALP(IU/¢ ) 37+ 14 333+ 24 309 + 28 320 + 16 312 + 101 336 + 45 325 + 20
WBC (10%/u8 ) 52 + 12* 48+ 5 40+ 4 41 + 4 39+7 44+ 6 41+ 6
RBC (10%/.¢ ) 969 + 73 962 £ 40 893 + 59 912 + 22 925 & 77 960 + 25* 931 + 24
Hb (g/d¢ ) 160 £ 1.0 16.0 £ 0.6 152 £ 0.9 156 £ 03 1568+ 12 158 £ 03 154 + 04
Ht (%) 466 + 34 462+ 18 429+28 438+ 09 444 + 3.7 46.7 £ 1.0* 449+ 1.1
MCYV (fl) 480 £ 04 48.0 £ 03 48.0 £ 02 48.1 £ 04 480 £ 04 481 + 04 482 £ 04
MCH (pg) 165 + 0.2* 166 + 0.1* 170 £ 03 171 £ 02 171 £ 04 165 + 0.2 1656 £ 02
MCHC (g/d¢ ) 344 + 04* 34.7 + 0.3* 354+ 05 35.7+ 04 356+ 1.0 338+ 03 342 + 03
PLT (10'%/8 ) 79155 793 £ 43 774+ 62 770 + 4.7 780+ 58 75.7 £ 1.7* 77720

¥ :Mean + SD.

: Significantly different from the respective control group at p <0.05

Table. 3 Serum biochemical and hematological data of F344 female rats
treated with chlorophyll for 13 weeks

Experiment I

Experiment IT

£ 5% 1.66% 0.55% 0.18% 0% Vehicle 0%
TP (g/d¢ ) 61+ 029 63+02 63+03 63+02 62+ 03 6.7+ 03 65+ 02
A/G 31+01 30+02 33+04 29+ 02* 33+03 29+02 2802
AlB (g/d¢ ) 46+ 0.1 4702 48+ 02 47+02 47+ 02 50+ 02 48+ 0.1
T.Cho (mg/d¢ ) 85+ 8 95 +9 94+ 10 92 £ 12 94 £ 11 95 + 14 94 xt9
BUN (mg/d¢ ) 174+ 13 182+ 16 181+ 24 188 +23 182 £ 24 162+ 16 1566 £ 1.5
CRE (mg/d¢ ) 030 030 03+0 030 03+0 03x0 03+0
Ca(mg/d¢{ ) 102 + 0.1* 104 + 021 103 £ 04 104+ 02 107 £ 05 106 + 04 102 + 0.2
P (mg/d¢ ) 56+ 03* 6.2 £ 056 6.2+ 0.7 59 + 04* 6910 50+ 08 54+ 05
Na (mEQ/¢ ) 144 1 145 + 1 1452 1461 145 + 2 147 £ 3* 144 £ 1.1
K(@mEQ/¢ ) 44+02 41+04 44+ 06 4003 46+ 09 40+07 4003
Cl(mEQ/¢ ) 106 £ 1 106 + 2 106 £ 1 1071 107 £ 2 107+ 2 108 +1
y-GT (IU/¢ ) 240 2+0 2+0 2+0 2+0 2+0 2+0
AsT (AU/¢ ) 89 + 7* 78+ 6 x5 71+6 4L6 2+8 69 £ 7
AIT(AU/¢ ) 48 + 5* 39 £ 4 41+3 40 + 3 425 41+ 56 39+3
ALP (IU/¢ ) 234 + 26 204 £+ 17 221 + 23 201 + 34 219 £ 25 201 £ 27 198 + 34
WBC (10%/4:¢ ) 38 + 5* 38 + 6* 297 32t5 20+8 28 + 9* 41+ 9
RBC (10%/.¢ ) 884 + 33 820 £ 46 844 + 42 805 + 54* 864 + 42 862 + 23 861 + 26
Hb (g/d¢ ) 16.0 £ 0.7 152 £ 0.7 166 + 0.7 151 1.1 158+ 06 1562+ 04 1564 £ 04
Ht (%) 444+ 17 415+ 25 42721 410+ 28 436 £ 22 433 £ 11 434+ 13
MCV (fl) 532t 96 50.6 + 0.2 506 + 02 509 £ 04 506 £ 0.2 502 £ 02 494 + 33
MCH (pg) 181+ 02 186 + 0.2 185+ 04 187+ 04 184 £ 0.2 177 £ 0.1 179 £ 01
MCHC (g/d¢ ) 362 04 36.8 + 0.6 36.6 + 0.7 36.8 £ 08 364+ 05 35.1 + 02 355+ 03
PLT (10"%/,.4 ) 758 £ 4.7 776 £33 771 +54 746 £ 5.0 782 + 54 768 + 6.0 792 + 48

#: Mean + SD.

* . Significantly different from the respective control group at p <0.05
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Table. 4 Relative organ weights of rats treated with chlorophyll

Experiment I Experiment II
J 5% 1.66% 0.55% 0.18% 0% Vehicle 0%
Body Weight(g) 326.0 + 14.300 339.1 + 15,12 3255 + 16.12 324.0 + 21.46 324.0 = 13.42 3099 + 14.1 3152 + 134
Liver(g%) 224 + 0.05 224 £ 005 2.22 + 0.07 225 £+ 0.07 224+ 005 2.19 £ 0.06 224 £ 005
Heart(g %) 0.29 + 0.02 0.28 £ 0.02 029 + 0.01 0.29 + 0.01 0.29 + 0.01 0.29 + 0.01 0.29 + 0.01
Kidney(R)(g %) 029 + 0.02 0.29 + 0.01 0.30 + 0.01 0.30 + 0.01 0.30 £ 0.01 027 + 0.01 029 £ 0.01
(L)(g%) 0.30 + 0.01 0.29 + 0.01 0.30 4+ 0.01 0.31 + 0.01 031+ 001 0.28 + 0.01 029 + 0.01
Testis(R)(g %) 047 + 0.03 045 £ 0.04* 0.46 + 0.02 047 + 0.02 049 + 0.02 0.49 + 0.02 048 + 0.02
(EX(g%) 0.48 + 0.03 0.46 + 0.02 0.49 + 0.02 048 + 0.02 0.48 + 0.02 0.49 + 0.04 049 + 0.02
Brain(g%) 0.62 + 0.02 058 + 0.03 0.61 % 0.02 0.61 + 0.04 0.61 + 0.02 0.62 + 0.03 0.61 + 0.03
Lung(R)(g%) 0.22 £ 0.01 021 + 001 021 £ 001 021+ 001 0.02 + 06.03 0.19 0,01 0.20 + 0.01
(L)(g%) 0.12 + 0.00 0.11 % 0.01 0.11 £ 0.01 0.11 £ 001 0.11 + 0.02 0.10 £ 0.01 0.10 + 0.01
Adrenal(R}(g%) 0.0047 =+ 0.0008 0004+ 0 0.005 = 0.001 0.005 + 0.001 0.005 + 0.001 0005+ 0 0005+ 0
L)(g%) 0.0052 + 0.008 0005+ 0 0.006 £ 0.001 0.006 &+ 0.001 0.006 + 0.001 0.006 + 0.001 0.005 + 0.001
Spleen(g %) 021 +0.01 0.20 + 0.01 021+ 0.01 021 +0.01 0.21 + 0.01 0.19 + 0.01 0.19 + 0.01
Experiment I Experiment II
% 5% 1.66% 0.55% 0.18% 0% Vehicle 0%
Body Weight(g) 178.6 £ 7910 17569 + 5.855 177.6 + 4.448 180.8 £+ 6.202 175.3 + 6.486 1535 £ 7.1 155.4 + 8.0
Liver(g%) 220 £ 0.12 2.20 & 0.06 1.94 & 0.68 222 £ 0.09 217 £ 0.07 2.18 +£0.28 2.14 4+ 0.10
Heart(g %) 0.33 + 0.02 0.34 £ 001 0.34 £ 0.01 0.35 + 0.03 0.35 + 0.02 0.33 + 0.01 0.35 + 0.01
Kidney(R)(g%) 0.32 + 0.02 0.33 + 0.01 0.33 + 0.01 0.34 + 0.02 0.33 £ 0.01 0.30 £ 0.02 0.32 £ 001
L)g%) 0.32 + 0.02 0.32 £+ 0.02 0.56 + 0.71 0.34 + 0.02 0.33 + 0.01 0.30 + 0.02 033 £001
Brain(g%) 101 £ 0.04 1.03 + 0.04 1.03 +£0.03 1.02 + 0.03 1.02 £ 0.05 1.13 £ 0.05 1.12 £ 0.05
Lung(R)(g%) 0.28 + 0.02 028 + 0.02 0.28 + 0.02 027 + 0.02 0.28 + 0.02 0.26 + 0.01 0.28 + 0.03
(L)(g%) 0.15 + 0.01 0.156 + 0.01 0.15 + 0.01 0.15 + 0.01 0.15 + 0.01 0.14 £ 001 0.14 + 0.02
Adrenal(R)(g%) 0.011 =+ 0.001 0.011 + 0.001 0.011 + 0.001 0.011 + 0.002 0.012 + 0.001 0.011 + 0.001 0.011 + 0.002
L)(g%) 0.012 £ 0.001 0.013 + 0.001 0.013 £+ 0.007 0.013 + 0.002 0.013 + 0.001 0.011 £ 0.002 0.012 + 0.003
Spleen(g %) 0.24 + 0.01 0.23 + 0.01 022 £ 0.01 0.23 + 0.01 0.22 + 0.01 023 £+ 0.02 0.23 £ 0.01
®: Mean + S.D.

* : Significantly different from the respective control group at p <0.05
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Table. 5 Histopathological findings in rats treated with chlorophyli

Male Female
5% 1.66%  0.55% 0.18% 0% 5% 1.66%  0.55%  0.18% 0%
-4+ -+ -+ -4+ -+ -+ -+ -+ -+ — +
vacuolar
Liver degeneration of 10 0 0 10 0 10 0 10 10 © 10 0 0 10 0 10 0 10 10 0
sinusoidal cell
vaculoar
degeneration of 10 0 0 10 0 10 0 10 10 0 10 0 0 10 0 10 1 9 10 0
hepatocyte
Mesenteric microgranuloma 9 1 100 100 100 100 8 2 100 100 100 10 0
lymph node
Femoral bone microgranuloma 10 0 10 0 10 0 10 0 100 8 2 9 1 100 100 10 0
marrow
Sternum bone microgranuloma 1000 100 100 100 100 100 9 1 100 100 10 0
marrow
Small intestine microgranuloma 10 0 10 0 10 0 10 0 10 0 10 0 10 0 10 0 10 0 10 0
— . negative and/or weakly positive, + . positive

runa7 4 VoEER, 7 ANORORS T LDy =
10g/kg, JEWEMIES T LDy = 400 8/kg, #RMNIRS T
LDg = 285g/kg, ENVE Y M OFRATZRE T LDy =808
/kg TH Y, BREMRRIT Amestest @ TA 98, TA100,
TA1537, TA15358 & UF TA1538% W72 EE TRt 0
H23H AV, —F, 7007 1)t 3-amino-1-methyl-5H -
pyrido[4,3-b]indole (Trp-P-2) 3 X % D #FEATH 5 3-
hydroxyamino-1-methyl-5H-pyrido[4,3-b]lindole {Zxt LT,
vauPaunNIoRdB LU0 Ames RERY ICBWTE
RERZHET L L0HEF DL, Eblruoar 4y~
1T tnvivo T 2-amino-1-methyl-6-phenylimidazo(4,5-b]
pyridine (PhIP) D FLIRZE 2 HIHI L, FUBIZ BT 5 PhiP-
DNA ftMEOEE S IMH L 2Eb 5 5%, soo 7 4
VOGO EIR L VD, ZOSMREHTHL 7247 5
WS FaRa 7okt 745, Faild, BBEETICE
WOIFEMBSFE L ER L, IhaiRpEsEs5] a3z L, &
FBIUE % e S &2 3EMH 52, LERICAE LA fFhc
I3, BAREGREIKEL T 724 7434 FEHIEL
WS, BB E&Nador, 7007 4 VIZEMERNO St
TTHESTHE, MEOT7 2474 FrHERSH, 70
O7 45 —¥DFEETTT7 A7 N4 FBEERIND,
LaLzugrz4 vo7E b riityhicizraers g
—ERFELEL B VTOW, 7237+ M54 FIZERSH
GhholzbobEizons, BB EEIET
Blhdllg-ta7xa—VERIML, BREHEIEFIES

HMOAT VAREE S, SEHIEENICESRL /2.

SRl OEBRTIIMEME & O ITAREOMING], F 721308
BHOBZIZEAERD SN o7, HREMGZEIMR
RCEHPWOLEMEEMA LHEE, Tt 0y »
INECBREOEAL AL, MHED 5 %Ik 5HE* R %
H&TET, Fifas X OB O ZREEI IO bR
7o, COBRBERNAIT-HLTWE I EPHHE
DEFEAEHRIE SN DAY, FUREERL O 22 a2 iR
Jao#Fhnic L, BEMRWI L, WHoZERICERENZ
ERNFEDONEZ LR ENS, BAERFEIRR LN
LI SNz, TR DTALIZFEAEE AT, i
HEELEO LN TV AW ED S, HREES SRR
TAHWERIIRWEZEZ SN, ZOMIZIED 5 %EETH
D/NRIZEREASFEE L 7ohs, T OIREIZEINT, 5 %EHOM
WCHE LEBRWE O HEMREN LRI E, HIZHELT
WL EMS, WEMIHRG SRR TEERIE L
bz,

HEHED BRI v /3B & O D84 VAR, KRBT B
L UM RIS ASEIE S EBIgE S R, 5 %Ik ST
a5 WidBE SN A AR S N7eHs, FENEIK
HETHLZEPOWEBWHIRG I AZEL AW ETE
ot FRMHEDNL 6% EDRET AST 8 L UTAIT
L7225, FRICHID T 2 W EHEF I LIEED 5
Nedro7zZ eht, WEYRERSIZLPEHLIBMET
Ehrolz. FOMICHOIXGHED A/G 1L, ALB, P,
Na, K, WBC, MCH 5 L I MCHC, Wo#58 D A/G
It, Ca, P, WBC, RBC, LE I OMIZ8175 RBC, Ht,
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% &
PLT, Miz31F2 Na, WBC DI I B EREE 7 25 8)
ThY, wFhdHEEEHEEABRICBIT 3BTRS
— Y OFEARIIH Y, MOEETENRTA-FIIHELY
TAEBED SN Lo/l b b, HHFEHERICIZLY
%ma%zanwﬂ>%%n@@mﬁvﬁwm*zwf
RBC, Ht 3 X O°PLT iZ, Mfi® Na B L UF WBC (2B AS
mbent#,Wﬁ%#mﬁ%¢éw;t#6,%%lt
FRRICTEMFMERICZ LWELEZEZ b N7,

DED#ER, rou7 4 Ve RETISEREEDT v b
RS LEZ A, m%%ﬂ*ta#a&mbnéﬁwu
WEEED 5 % TORBHBENICHELRFREIZFR
LNhdholizo, BHREUEIISNEEZ LN,
BXOY Y REHOWFERR AR T 2,
D (Vi (A

HW&E
e 31.66%

X [N

FEHIEEEAE, EKFE, PHEBEE | “BH (&8
FiREFE " pp. 127-131  FeHk  HE (1993)
SNNFERIEAERE, FERBREELS £, Raidm
¥ pp.173-187 HIAFAE T (1992)

3) Negishi, T., Arimoto, S., Nishizaki, C. and Hayatsu, H.:

1)

2)

5)

6)

Inhibitory effect of chlorophyll on the genotoxicity of
3-amino-1-methyl-5H-pyrido [4,3-b Jindole (Trp-P-2).
Carcinogenesis, 10, 145-149 (1989)

Arimoto, S., Ohara, Y., Namba, T., Negishi, T. and
Hayatsu, H.: Inhibition of the mutagenicity of amino
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245-250 (1980)

Hasegawa, R., Hirose, M., Kato, T., Hagiwara, A.,
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Inhibitory effect of chlorophyllin on PhIP-induced
mammary carcinogenesis in female F344 rats. Car-
cinogenesis, 16, 2243-2246 (1995)
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H, SHHEZ, BEEA F344 5y bEHWL-E
AF T VEEIEO13:H MRSV ER. A ERAT
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WhiEE AR, PR, WIXR, 4RFES, =3k
Z, HHE, BEEA Yabvf S OF344 5
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Note

WHRE R O S5 74— kAR “I v 2 AT T 20— V"
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Determination of Tocopherols in Oils of Mixed Tocopherol as Food Additive using
Reverse-Phase High-Performance Liquid Chromatography

Sumiko Tsuji*, Ikuko Mishima, Susumu Ishimitsu, Tadashi Shibata and Y asuhide Tonogai

Simultaneous determination of four tocopherols was developed using reverse-phase high-
performance chromatography with a mixture of methanol and water (88:12) as a mobile phase. The
a-, B-, y-and § -tocopherols in oils of mixed tocopherol as food additive were determined. It
is clarified that the proposed method is useful for the quality control of food additive.

Keywords: tocopherol, food additive, RP-HPLC, separation of 3-and y -tocopherol

T LI

BRI OI vy 2 A ba720—0id, v ARF A X
(Glycine max MERR.), 775578777 F (Brassica
campestris L.) SOMYMIEE ), SHBEL RN
bOTHAHY. FDRSTE Fig. 1 RU Tablel (ZiRL7z &
2, a- B y-BRU6-ba 70—V (Toc) D41
HORGEERORBEEMT, WiNnd d-1k (RRR-1F) THD,
FTOMBEIERC IV ELS, K e L TORBIEE
FRLR R OCBRILBS LRI TH B, a-, B-, y-RU 6 -D
4FED Toc MDD 5 5B, ¥y 3 2 E OEYENEIING
ML @ -Toc H5—Fodi{, ¢ -Tocx 1 & LA LT,
B-Toc i30.3, y -Toc i%0.1, ¢ -Toc {30.02TH % &
bR Tw5ED, L7z oT, FEFEMITIE, ARIZEoT
ZDATED Toc MEEOEHEMBPRZ L7720, £h
FNOEREZ RO T 5 EPEREICEEL 25,
—H, T FORAFLVIAFNVEHREIZLIHEOHEL
71iE, 90Tz wT, §-Toc, y -Toc, g-Toc, a-Toc
DIETH DY, o T, BLRIEA L LTHW S RIZE
DEMFEEFZHME 2 S b 4 BHORIKREAOEH &M T
S TAHEIEITEREEL S,

HIE, 470 Toc Mk xERT 2 HEL LT, 3-
Ry -Toc 3 HEER T & AR EEREs O~ b7
57 4 — (NP-HPLC) #EX7bhTHBY, #HHREER

# To whom correspondence should be addressed: Sumiko Tsuji;
1-1-43, Hoenzaka, Chuo-ku, Osaka 540-0006, Japan; Tel:
06-941-1533 ext.37; Fax: 06-942-0716; E-mail: tsuji@nihs.go jp

Fig. 1

Structure of tocopherol
Rl ’VR3 :-H or -CH3

#horua< b+ 75714 — (RP-HPLC) Tit, g-KRUy -2*
BEETELRVWEVDRTWAYD, LaL, NP-HPLC i
B AKEOHRERTNE T 579, RP-HPLC 2 W5 %
BEOMEALEN TS, RP-HPLC # Wik L
LT, BHOMW6E% A Y 70/ — VigilE Hwz
RP-HPLC#12 &k ) B- RU y -Toc % 58 L 7= 4REY 2
HBH, Toc DHFWMICHHETET L. EROITEOES
fRREHPLC 7 5 AORBICER LT, H4 0o m
BT HZOWTHRE L7, FOEE, 7I N2 27
W5y (FTIFREODS) #762HEVAIEIZLD,
KeRxAy = NVREEBEMRE LTR- Ry -Toc %455
WTELIERRVELE. 22T, SR “3 v
Zha7xa—L" DF A NVEHKIRD 4D Toc FHEAED
LM % BT U7k, MR ERE T AW CEETE,
BRI OGEER~OBEAFTRETH L Z LB L
OTHRETS.
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Table .1 Trivial name, abbreviation, chemical name and molecular weight of tocopherols
Trivial name Abbreviation Chemical name R, Rs Rs Molecular weight
d- g -Tocopherol a -Toc 5,7,8-Trimethyltocol CHj CHj CH; 430.71
d- 3 -Tocopherol B -Toc 5,8-Dimethyltocol CHs H CHj 416.69
d-y -Tocopherol y -Toc 7,8-Dimethyltocol H CHj CHj; 416.69
d- ¢ -Tocopherol 0 -Toc 8-Methyltocol H H CHj 402.64
Tocol 2-Methyl-2-(4'8',12’-trimetyltridecyl) chroman-6-ol  H H H 388.63
B @ @k u< b7 —HESHEH(LC/MS) :
Hewlett Packard HP1110-LC1100M SD.
1. # # 6. HPLC &4
EREMIHES L Y5s3Iy A ar7u—-) ® # % & : SUPELCOSIL-™ ABZ + PLUS
FANVER A ¢4.6mm X150 mm, 5 pm,
2. A HHE (7 3 FEL ODS)

@Q x¥/)—): HPLCHI % /J -V HWw/.

@ A% =N HPLCHX % /) —NVE Wi,

® ¥¥IVEREKEY b 2—-F A REDOZES %

Hw-,

FOMoRIEIZ IS ARG T iz,

3. BERORE

@ Toc [FFRAKDIEHERR

¥y IVEREKEREY FD a-, g-, y-KU 6 -Toc
ZENEFN20mg TOIEMICED, FhEh0md 0BE
ARTIAIAN, ¥ )=V EMZATHEIL, EHEIC
20m¢ & L, EEEKE L (O 1meid, % Toc
1,000 8 Z&te). Tocid, IR ZERIZHN S LERE
ENRLTVOT, B LABRIEERGTEBRUAICAR,
EFTAERWL, Bl UlERIREL.

@ Toc [E A OIEREETT

FERE R TS ) - )VCHEERRL, 1, 5, 10, 20,
30, 50, 100 xg K U200 pg/mé DEHEZFEL, BRER
P L L, T AERMWL, Bk L GFRaTIcfR
FL.

4, HFBEROAR

vy 7 Aa72u—-VERF20 mg ZAERICED, 20 ms
DBBARTFIAITIZAN, Ty ) —VEMATE?L,
EMIZ20me & L. 20 2ml 2 EREICED, ¥/
=T, EMICEES0mE & Lz, MEHEEE s Ak, 2
EHARTU L, B L CHIETNRE L.

5. % &

@® HPLC #1{& : Waters 600E System Controller, Wa-

ters Model 510 HPLC Pump, Waters

717 Auto Sampler.
@ SHERRIR(UV) #eHi2% © Jasco UV-970 Intelligent
UV /VIS Detector.

® 7— ¥ MLIBEEE - Waters 805 Data Station, NEC 98
note ST/T personal computer,
Canon Bubble Jet Printer BJ-15v.

@ & 1.0mé /min,
@ HTLRE 40T,
@ REHEAR 5 L.
® bR ¢ 295 nm.
® BEH: A5/ —N 1 K=88:12 (v:v)

1. HPLC &5t

47D Toc AFEHED ) b, BEEEETH S -R Py -
Toc 130DS AT L THOLEE M EE L, BH 51X YMC-PACK
A-302 S-5 120A ODS ¢ 4.6 mm X150 mm % T, 65
%AV TN —=NVT -, y-, B-, a-Toc DIFIZIEH
SEEL, D ODS T LA TIITMTELRVWERELTY
B8, LdL, FOSEHEHITLAOEIRIZEBLEZANK
EVE LTS, FMlLEBIIRY. Beld, HFEOH
SEERED ODS 71 7 A DBFEITHE, B-R Uy -Toc D4

CEEASEIRETII vk # 2, RP-HPLC X L7, fHis

DA T HIZDOWTHRET L7HER, B L D65% 1 v 7
J=NTE, f-RUy-TocidER B, 2¥ /- K
(88:12)% A\ -8, 7 I FEIODS %# 5 L T&H 5
SUPELCOSIL-™ABZ + PLUS ¢4.6mm X150 mm % 5
LDHK, FHTLIEERWELE, /2, FOBHBIEN
1z YMC-PACK A-302 S-5 120A ODS # 5L LR oT
Fig.2(@) 2R L72& 912, 6-, B-, y-, a-Toc DJFET
botz. Thbb, WEEMEKD -, v -Toc DEFHIAN
RIEMASEE S 7 A TOBEBIEMICHES L, fiudha—-u
DAFNEOFIIH L 7E B THARS R S T 40
BHWIEM LR L Td o/, ik, SUPELCOSIL-™
ABZ+PLUS 7 I FEE DWEHED -, y -Toc DI Bk
B L-eEZbNA, —F, YMC-PACK A-302 S-5
120A ODS 71 5 LI35EAEY 5 / — V3t (Si-OH) & DR
ENEZON, TV Py v EVTHRTSRN T A EF
HL7-bntEZOND,

SUPELCOSIL-™ABZ + PLUS O#B B DK % 5 %8
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Fig. 2 HPLC chromatograms of standard tocopherols and oily
mixed tocopherol
a) Each standard tocopherol : 10 xg/ml
b) Oily mixed tocopherol, sample B : 40 ,g/ml

BRICEETAZ LI, BHEBHIPLELRY, ¥
7 AL M S L SEIcEmL, V-1 v IS
MR E N, Tz, 10pu8/mL D B-RUy -Toc D
SHEE Rs) i, 1.380 514012 LR LA T4bb,
BECT A EIZE D H T 2ATORELEE Toc DIEH
#MmLCcE—2smEBEMIML, TIFEODS #7405
OB LR T kol EzNL, LAL, AEER
CBWTIEMERZFEIFHE LR T Wz, BEie LT

KAy - VRBEETAVBEIEIZL.

2. Toc AEFOBHBERUVE-V7EROIESDZ

4 D Toc FEAKDIERES R VRERA RO BRI
)= NVERwl), EARKOEAREAEINT 52
DN THEMREMA R 25 MERL. £2CT, HHE
EDEAER 5pl & L7zHED K Toc [FERAE DG HEFH R
PE— DI DE 2 HET L7z, Table2 [I7RL/- &
HIZ, EHEEEIZOWTIECV %T0.3 %LLAIZ, ¥E—2
HRIZDOWVTIZCV % T3 BLARIZNE o742, 72, 8

32,5 ng~2, 000 ng OB CTEARERAE L 7.

3. Iy AMa7zO-F 1 ILEEGD

#& Toc RIEFDER 24

B% L7 RP-HPLC 2 W TERRMHWI v 7 A b
a7 xu— VoA DOF A VEFIHOK Toc FiEE %5
FL7-EZs, Tabled IZ/RL7-E 912, BRIC L b
DIEFIIELRLZEHFPHLNI o7

Iy rZAravzao— A4 VEFOHPLC 7 a< b
75 L% Fig.2 ®b) [IiRL7-.

WSS ABE, IvIZAMNITZU—-NEVST
b, RBEDXIIC, FEALES-TocZTDbDLH -
7. 0-Toc bFEHERMWOVEDTH Y, FOHEALN
BREW, Lid-T, 3vZ7A+a7z0—VRUS-
Toc DHEEE*FOLZLREHTHALEZ LN, 72,
IV IAPIT - VOREBEFINOHEEEZED
¢hrE, Iy AP T720—VORP-HPLC#EIZL 3
B ATIT AL LX) TR, XEFLNILD, JF
HICERTHLEEZOLONSD,

4., LC/MS ADER

HPLC OB EHIIAK- 2 ¥ / —NVRBETHEDT, LC/

SIZEBHMBBESZTHSH, #2T, 41D Toc [[{iE
W@ﬁ;?&&tf EHERIEIZDWT LC/MS i 21T

Table 2. Ritention times and peak areas of tocopherols

Tocopheral Retention time (min) Peak area
Mean £+ S.D. CV% Mean = S.D. CV%
a -Toc 2342 =+ 007 029 14639 + 479 33
B -Toc 1976 + 006 029 24640 £ 362 15
y -Toc 2097 + 006 029 25597 + 81 0.3
¢ -Toc 1637 + 0.05 031 26376 £ 481 1.9
n=5
Table .3 Content of tocopherols in oily mixed tocopherol as food additive
%
Sample a -Toc B3 -Toc y -Toc ¢ -Toc Total
A 69 £ 039 11 + 06 375 £ 01 247 £ 0.7 702 £ 04
B 400 £ 03 13 £ 02 354 £ 0.1 53 £ 0.1 819 = 04
C 34 = 04 06 =+ 03 26.1 = 04 146 £ 03 450 = 0.7
D 421 + 10 ND» 228 + 03 207 + 03 856 + 15
E ND ND 32 £ 0.1 789 £+ 02 821 £+ 0.1
F 130 £ 02 1.8 + 0.1 483 + 03 293 + 04 924 + 08

a)Mean £ SD.(n=3)
b) Not detected (ess than 0.5%).
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o1 FDWHR,ESIOBEE—FTa-, f-, y -RU S -Toc
OESFA4F v (M-H) "I, #hFhm/z 429.3, 415.2,
415.2, 401.3% R L7, ¥ oM RIERTH 2 g-R Ty -
Toc D m/z HSE—TH o7z, TDERIEEHPLC &£H4T
TLC/MS & 5% Toc DREEEDSTE L E%RLTWY
5.

I L ®

RP-HPLCEZHWT, A%/ —)v—7K (83:12) 7
AV 295149 7&MHT, 48D Toc MEROSHER
EREARL, BRIy s Abazza—-1oF (N
I ERH L, FORR, LAY S-Toc 2o
DHEETHZEDHESPIZR o7,

RP-HPLC 2, NP-HPLC {EZ i L THMAR L L
TRAY /= VOMERZTTHY, MOPAHETH 5.,
$7:, Tk, LC/MSIZbEHTE .

i) &

Iy AT T2 VEREMRS LTV AW LER
BRIRINYH&E), 7 Toc Mikiko LC/MS 4% L
TR WT T F U 54 VY AT 2 A@IEH
LET.

FREO—BIZTTR T FEOAGRERICL L DTS
5.
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Technical Data

WEHER 5 37 BH| O REEHMABREICE T 598 (1)
— LY AuRLFVEE D2

N+ - KEERT - BIEHASET - B8R #%
PR - FINZEK

Study on evaluating methods for the quality control of glycoprotein products. (1I )
— Erythropoietin products. Part 2

Nana Kawasaki®, Miyako Ohta, Sumiko Hyuga, Osamu Hashimoto,
Kazushige Morimoto and Takao Hayakawa

Using recombinant human erythropoietin th-EPO) from three different sources, the useful-
‘ness of HPAEC-PAD (high-pH anion exchange chromatography with pulsed amperometric
detection) for evaluation of carbohydrate mojeties of rh-EPO products was evaluated. It is well
known that #n vivo bioactivity and metabolic fate of EPO are dependent on the number of sialic
acids and the degree of branching in the carbohydrate moieties. Here we show that HPAEC
analysis reveals differences in the number of sialic acids as well as in the structure of desialylated
N-glycans among the rh-EPO products. Therefore, HPAEC is useful for evaluation of the quality

of rh-EPO products.

Keywords: erythropoietin, HPAEC-PAD, quality control

i =

NAFF o0l —%I0H L EESREOERIID S
FLL, RHEREET AL RNEY VRV EPHED B
VIZBEEERES & LTHE - BT s, #RTFHIR
REY VNI BIZBWT, ¥ YT HESO— ki
ABETFIZ & o THRE SN DA, RIS O, &E
FREAAE § A PR EERBE O BBRIKE T 5 720,
R, RBAE, BEEGLZEOERIZE > TELAS
hpzk, 7, Wy s HOZEHBATMICHEAL
TWAEOMEIZIE, FI2SrhD e h ARy —thTE
ETDHZENMONT WS, E512, IS OMER,
EWiEYE, RNEER X UOREESFICRELFE LTS
ZENMEOPIINTBY, WHER Y 37 BH & 5
FTHIHTmoT, BERBTOFTEHHELEL BT
CEDLETHLEEINTVEY, Lo L, FEsis it
i, KRE L TRCER EF LML R E ShTh
D, BEP O EE R EENRBEOR ISR SR TS,

) 2uRTF» (EPO) (X, HRIFFRMALOBHISTL
WA R ZEMeEELAVEST, ABR2EE L

*To whom correspondence should be addressed: Nana
Kawasaki; Kamiyoga 1-18-1 Setagaya, Tokyo 158-8501, Japan;
Tel:03-3700-9074; Fax:03-3707-6950; E-mail: nana @nihs.go jp

EPO (th-EPO) i, %< OENIEHEIT L o THIEHE
ELTHWHORTWES, EPOIZIX, 3ARDN-#EARINEH
1RO O-EETREHIEELTEY, HIC, N-EaH
PESHIX EPO OEYEN 2 6 ITHRANBENICKRECEESL
TWa I EPREINTVEY EH LI, ik B Ty,
HPAEC-PAD (High-pH anion exchange chromatography
with pulsed amperometric detection) % T 2 ffio rh-
EPO O fEsti % 5347 L, HPAEC i3 rth-EPO & ¥ 7 u #581
DM EFNTAFRELTHHATHHZ LRI &
i3, HPAEC #H\T, 3% ® rh-EPO OIS I2D
WTOTaEHB LT V7 O EHOST Z4TV, EPO
LR OFEHE S OFEEE: & L TO HPAEC O H %I
DVTE SITHREF L 72,

BT &

1. & -3

3@ rh-EPO E %) ¥ ¥ — VR, dhol BLEEGRAE 36 OF
CEMALEMT L Y5 X h/: h-EPO-A, rh-EPO-B
B L UTh-EPO-C &3 (EAME)). 50%KEE{LF b Y
AT, T4 vy —F IAVEEE, BRfEF LY
2 L, MGRSEERHEE v/, £, N-7Yavy
—¥FBIUPY7TYF—FEEFRLEFAN=Y V=TI
A LEHBECFIITATFRAZBHOLOEFHA L.
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2. & &
HPAEC : ¥4 43 v o2 XA 4 ru=x 75743
Z 5 4 DX-300
M ¥4 Ry ZANNVARLILY by I H ik
t#: (PED)
3. N-#548S 7OvEH O
th-EPO (20048) %200 x¢ D10 mM BERET VE= LK
T, pH 8. 512 &, N-7/Yav ¥ —+EF (660 mU) %37
CC0REMRIE S 7z, UL T, 40 OB Ly /) —
VEMZ T4 CTAURMKE L., Y I FL LT
BN L, @ OEMmEE S AV CRRE L7z, 200 DZEFK
IR CRHRPBEWRE L, #0205 % HPAEC TH#r L 7.
4, 7 rOVEHEOHAR
ERTHBLAN - HE8 Y 7 o iESERI00L 12> T
Y ¥ —¥20mU &N TITCISHFRIs &8/, 2¥IiZ,
ACIPLEX #— M1 v ¥ AC-230-10 2 iV /=< AL 7 a7
I A4H =81 (JB{LB@RHEE) IC X DEREY TV ERE —
WL, EOEmEEE 2 A TREEZEZER L7z, 200 44
DHEBREMZ THREEE L L, 10 % HPAEC IZ3EA
L7z
5. 7OWE#HS LUT7 27 OEHEO HPAEC
WL PA-1HTL (FAF2y 7 AHEL, 0.46 x
25 cm)
B A 2 100 mM NaOH
B B 100 mM NaOH
500 mM EEfEF b U T L
FoOTVIY NTUT T 4L
T 7 aEHOST . B
U7 uEHOGH . B
#i# © 1m £ /min
FIMEE 7075 4
E; :0.05V t, = 480ms
Es © 0.6V ts = 120ms
Es :-0.6 V tg= 60ms
HAMHZ LR - 500 mM NaOH
KA AT LM  0.8m £ /min
i ES
1. > 7O¥EHO HPAEC
3 #&® rh-EPO (th-EPO-A, rthEPO-B 31 Uth-EPO-C)
EN-7)av¥—¥YF CUEBL, BHIN/N-FHER
27 0L % HPAEC-PAD % IV T4 L 72, B9 <
BV, YT VERS R OBV R T 5 121
g Toho7zh, YTIVBREEEDH L THLHEMOS
RECEATST Th o272, FEIIE L 508 SRG* Fv
7. FORERESK-Z7OC NSS4k Fig. 1 LR,
I/, Hruv b I AFOE— 2213, FRERORW,

0~30% ( 0~25%7)
6~40% ( 0~10043)

JEiZ 1 25 140FEFT 244772, £4, HPAEC I L » T3
O EPO OFEsRIE, WTFhdd ) TS0 02 7 VR
BRDOBENZL o TE=2RESDIND Z & HERS
N 8510, %2707 NS00 V7O, b UT
HEHB LUT N7 VT O ERHOBERMEIIE TS
DOHhDOY— 7 H&E &, HPAEC 12 & - T EPO 3581,
T IVEERE AR BB IC BV THHEEDEVIZ L o
TSNS Z DR SN, T 72, % EPO ESHO I
NE— U ERET A LIS 5T, th-EPO-A & th-EPO-B
WA LTV A HEHITIIRR LEob D TH LI L, —
75, th-EPO-C {22V T, 7 b vy 7 afEHos (€
— % 9~14) 1Zrh-EPO-A B X U’th-EPO-B D F + ¥
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Fig. 1. HPAEC analysis of sialo-N -linked oligosaccharides from rh-EPO-A, rh-EPO-B and th-EPO-C
S2, disialylated oligosaccharides; S3, trisialylated oligosaccharides; S4, tetrasialylated oligosaccharides.
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Fig. 2. Relative amounts of peak areasin rh-EPO-A,rh-EPO-B and rh-EPO-C
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Technical Data
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A qualitative analytical method for nonpermitted food colors by HPLC

Hajimu Ishiwata* Masahiro Nagata*!, Yukihiro Sekiguchi*?, Kazumasa Kamakura*?
Takiko Sugita and Takashi Yamada

The Ministry of Health and Welfare has been proposed an analytical method for food colors by
HPLC. Conditions in the method and modified conditions of the proposed method were applied for
permitted and nonpermitted food colors, and relative retention times were obtained. The relative
retention times would be a clue of the confirmation of these nonpermitted colors by other method.

Keywords: food color, nonpermitted food color, qualitative test, HPLC
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Table 1. Relative retention times of food colors and nonpermitted colors by HPLC
Color C.I. Number Relative retention time by HPLC
Conditions A *! Conditions B*2

Food red No.2 (Amaranth) Cl. 16185 1.49 1.29
Food red No.3 (Erythrosine) C.I. 45430 5.59 451
Food red No.40 (Allurared AC) C.I. 16035 3.45 285
Food red No.102 (New coccine) ClI. 16256 2.06 2.01
Food red No.104 (Phloxine) C.. 45410 6.50 487
Food red No.105 (Rose bengale) C.I. 45440 7.01 4.95
Food red No.106 (Acid red) C.1.45100 5.48 446
Food yellow No.4 (Tartrazine) C.1.19140 1.00 1.00
Food yellow No.56 (Sunset yellow FCF) C.l1. 15985 2.63 2.32
Food green No.3 (Fast green FCF) C.1.42052 425 3.79
Food blue No.1 (Brilliant blue FCF) C.1. 42090 441 3.86
Food blue No.2 (Indigo carmine) C.1. 73015 1.76 1.46
Acid yellow C.I. 13015 1.06

Acid violet 6B C.1.42640 4.79
Acid blue 3 C.1. 42051 5.42

Azule blue VX C.1. 42045 4.03

Azo rubine extra C.I. 14720 414 3.71
Eosin C.. 45380 5.12

Orange [ C.I. 14600 447 4.06
Orange II Cl. 15510 565

Orange G C.I. 16230 2.50

Orange RN Cl. 15970 5567 4.60
Guinea green B C.I. 42085 6.15

Quinoline yellow C.1. 47005 4.73

Green S C.I. 44090 3.81

Chrysoin S C.1. 14270 1.39

Naphthol yellow S Cl1.10316 1.82

Patent blue V C.l. 42051 5.49 433
Fast red E C.l. 16045 4.02

Fastred S C.1. 15620 4.95
Brilliant black BN C.l.28440 2.95 241
Brilliant milling green C.I1.42100 5.27

Benzyl viclet 4B C.I. 42604 6.30

Ponceau 3R C.I. 16155 464

Ponceau 6R C.I. 16290 0.30 021
Ponceau R Cl. 16150 4.19

Pornceau SX C.I. 14700 445 3.91
Martius yellow Cl1.10315 432

Red 2G C.I. 18050 3.18

Red 6B C.1. 18055 2.95

*I HPLC conditions proposed by the Ministry of Health and W elfare”
Column: TSK-gel ODS-80Ts (4.6 mm x 150 mm); mobile phase: a mixture of 0.01 mol/4 diammonium
hydrogenphosphate and methanol (9:1), linear gradient (0 to 25 min) to the ratio (2:3), and held
the ratio; flow rate: 1 m ¢ /min; detection: 254 nm (or 200-700 nm)

*2 HPLC condition® modified the above conditions (see Fig. 1)
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Fig. 1. High-performance liquid chromatogram of permitted
and some nonpermitted food colors

HPLG conditions®

Column : Zorbax C8 (4.6 mm X 150 mm) ; Mobile phase :
0.02 mol/¢ ammonium acetate solution-methanol (0 to 100%)
linear gradient (0 to 30 min), and held 100% methanol; flow rate:
1 m¢/min; detection: 510 nm
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DOPEDOEHEEHI L RS LU, BREE Y 27 Ol
RIR A
Health and Environmental Risk Assessment of Organotin Pollution in Japan
Jun Sekizawa®

In the course of developing the Concise International Chemical Assessment Document (CICAD)
on triphenyltin compounds for the IPCS, the author assessed health and environmental risks
paused by major organotin species, i.e., triphenyltin compounds and tributyltin compounds.
Organotin has been used widely as biocide in such applications as antifouling paints of boats and
for other purposes, until its use was restricted in 1980’s after discovery of severe damages on
aquatic ecosystem caused by this agent. Among many other deleterious effects of organotin to
aquatic species, imposex is one of the most conspicuous effects which is the development of male
reproductive organs by female gastropods at concentrations as low as a few ng/{. Although
environmental concentrations of organotin have declined as a result of tight regulations, periodical
monitoring in these years shows their levels in the water still range several ng/¢ in Tokyo bay
area which are hazardous to certain aquatic lives. Human intake of organotin in foods has been
estimated through market basket surveys in Japan which showed intake of triphenyltin or
tributyltin compound in 1997 as 229 ug/day (as tributyltin chloride) and 2.69 ng/day (as
triphenyltin chloride), respectively. The intake value for tributyltin chloride corresponds to 5.2% of
the provisional acceptable daily intake (ADI) estimated for bis(tributyltin) oxide (TBTO) in Japan,
and 28.0% of the guidance value suggested in the CICAD draft for TBTO, respectively. The
intake value for triphenyltin chloride corresponds to 10.8% of the ADI estimated by the FAQ/
WHO Joint Meeting on Pesticide Residues. Potential critical effects on human health observed in
animal tests are the effects on immune systems and reproduction. Based on this investigation,
needs for future research on mechanism of toxicity and further control of risks are discussed.

Keywords: organotin compound, triphenyltin, tributyltin, risk assessment, acceptable daily intake,
the Concise International Chemical Assessment Document
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CH
C,Hyg C,Hy l 3
I C— CH S
CHy— Sn —0 Sn —C,H, ®_ | 27| S0 |0
T | | CH,
C4Hy C4Hy 3
2
X : aninon or anionic group
Triphenyltin compounds Bis(tributyltin)oxide Fenbutatin oxide
Fig. 1 Chemical structure of triphenyltin and tributyltin compounds
Table. 1 Identity, physical and chemical properties of several triphenyltin and tributyltin compounds
TPTH TPTA TBTO Fenbutatin oxide
IUPAC name Triphenyltin hydroxide  Triphenyltin acetate Bis(tributyltin) oxide Fenbutatin oxide*
CAS number 76-87-9 900-95-8 56-35-9 13356 - 08 -9
Specific gravity 1.54 15 1.17 129-1.33
(@t 20C)
Melting point ('C ) 118 - 120 121 - 123 <45 138 - 139
Solubility in water 1mg/¢ atpH7@0FC) 9mg/l atpHb5@2OC) <1.0to >100mg/¢ Insoluble in water
@20c)H greater at lower at different pH values
pH values and temperatures
Vapour pressure (mPa)  0.047 G0C) 1.9 (60TC) 1@0T) 85x10°520°C)
Log Pow 343 343 3.19 - 3.84 (distilled water) 5.16

3.54 (sea water)

* Cornmon name
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5AREN B, EHOBRGOWEENTONSIZE 7.
RIS L o I 19914E DIRIRIZIR D, fearid
¥— 278 (FEAE LTH3, 000> o 128 THELT
Ve As, 19964E 127 0 & HIZF D105 DL L 7Y,
B {7 ~ 7 % 45 (Fenbutatin oxide) o 4 JE i3
19824E LARE, FEREA P v (B VNV THER, kil
WAEmCH Y, FKEBEINY Y 7anF LV
tTPTH®O 7 2 = )VEEAE T 7 0AF I IVHET
B L22WE) F198THEICEEIRHM LTS, HEGRE
Hcid, I = VBHEOREA % 12200 b FREE
(FAK) PMEREINTH S,

2. 2 IREPOBE, BELZOEE

TBTO FARIZETIZ CREPTCEEE LTEREYIC

(Cyhexatin

WAt L7IRBECHRE T . BELMICLABB T 7, X
SR T IIEYS R R THRRERT 5. FHEIISAKH
HHVIIEEEHTS5-118 (12-28C), FRE&BHTOKRE
THr AL &hTwa, YL AHETHTEETOE
VIR ER B L OFAHEIC L Y HE S Tw B
TPT 3BEHRTH 7 = =, BokEMbiiadh &t
BRTCHMENDL. KPTORBMIFH L IRE»LH
HATHEH, KEER BRI BT E 5. KRy
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MR, BRREYORRE TIZIREE32, 550 DAL
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bAEOBE T LV, BEERbIcfEv Fig. 2 AB
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Fig. 2 Environmrntal concentration of TPT and TBT in
Tokyo bay area

A : Environmental levels of TPT in Tokyo bay area

B : Environmental levels of TBT in Tokyo bay area

C:TPT or TBT in short-necked clams caught in Tokyo bay

area

i, B TOHRMA2 m LT OMAIZRE N TR
HHIOES & 5 D TRBGIAADSHADEIZA->TL B Z
&, BIULPETE —HERI W TWDIZL S L
EZoNL. WEEBOTYYHD TBT, TPT OIRMIRE
FIZIZIEH P ORI EIZIELT L2 2 7Y (Fig. 20).
WETOLN FLOTIE, 1995FICIEEEOKEAE29H
HT TPT A, TBT ZikAKHTld T, HEE
WD CL9954E DFEIIX2. 7 48/0, Lo TWBY, LdL
JEEH O TBT I22oWTRS &, MEJIFD, KRRETA,
19954E 121991 FE Bk D59% (FIY177 ng/g dry matter),
68% (F#470ng/g dry matter) L~ L EIIBIETH
5.

2.3 NOBRBREOHE

BEAEPLEZ TREAEHBEREO TR IR, £
Kb comEoREz L. EREHOAREIBNED
R—=F7 v PNRTy MECL DTSN TWEO, A48

Fig. 3 Estimation of daily intake of TBT and TPT in Jaoan by
the market basket method.

* as triphenyltin chloride or tributyltin chloride

(BHEDIZIZHR L) EHEH (BEELEL) 250D
AERENTEY, 19914 % BICHEHRGEMICSH b 19934530
T3 TBT OERUII9IED 345D 1, TPT OHEUZ
1914E D155 D 112 L7 (Fig.3). LaL, 199740
A TIE TBT OBHA2.29 g/ N/H GEAL DY 7 F L85
LLT), TPT OERUL2.69 .8/ N/B (EILTY 7z =
VERELT) ML TBY, ZORRIIAHATH S, #
BEPEOR—F7 v bPNAT v VREO—RE L TfTo 72
EREOHMiEREAFEL TWBA5, 1990-19934E D T
Eaff (BXZ210650) oEN&ET— s oFE, BwHE
T O EAME TR A2 A Dy (19904812 TBT TE®
D) BELNTWAED,

3. BT - 20ORE

3.1 TBTILDWT

TBT 3O B> H5BERNSN, BEEF
fg% dui b LBz gicafi L, [Htashs, sl
T O YRR E1323-30H TH 5.

TBTO D [EFR 455 LD50 1, 127-234 mg/kg (5 v
M), 85mg/kg (v A), FEENTES LD50 1220 mg/kg
(Zv M) F£72idl6mg/kg (v R) THY, $REEIS
RRMWEMHE LR, EENRS T, LEvEEY
R LDIIRROES OBl & 2 LT
WHEEZLND.

TBTOox7uVv)V (Ml v F&I0fFH, SR
#%, 2.8mg/m?, 4BER/H, 5H/E, 21-24[R]) OFkA
RER T, RSB ADRIEL ) V2 SROREFENEL (5
Mtz L) PRON, MEOZNEFNIZIZREAIEE
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L7z%,

H OV &l o 7222581 O TBTO Ok dizs (0.14
mg/kg) Tii, HIEPIZETHITH - - HFHMERD KA
G EBRED62-67%) PSR LN,

7 v bo TBTO 2 #HM - BEURHE T, HHEEE
(H2. 1 mg/g, HE2.5mg/kg) TIgA & IgM D DI,
mG&F@ﬁ%%i@@@?&%@ﬁ@hﬁﬁﬁen#m

AR L2 T RGO BEEE, RIEMEOBGHE
E(ﬁﬁmﬁwﬁ).t&¢%%ﬁ(ﬁ®m%’ﬁ®&)
OWMAR LN, FEZICINL, NFWER L OBR
Mg ah, POoRBRICHWLNIRFEDT v MIBITA
INLREOARBEMGEOLEVPRONTEY, HaK
FHEDRBEN o228 5, P TOINGEERS
EOWREIZOVWTIEEED LWwWE ahi:, 4 0HBRT
BirEEIIEO N Lo 7,

RE~OREL, BRICEREEIR OGRS T
&ﬁ%éﬂ,Wﬁﬁﬁﬁﬁh%%ﬁ&@TEM(ﬂiﬁ
HREEIZBITA10mg/kg) THTPLREENPRONI D
A THol:.

t bASTBTO ICAMEWR AR L 72BR ISR 2553 HE
BERLIZEVITEPNL OhH DA, BELZHOM
FREFRRT SO0 RERE R, BFNLRERED
T,

TBTO 12DV, T v Mi20.25mg/kg/H %18 A
#5 LB C R o Nz il (E Biifioms, #Hi
YRR T) PSR 2 ) T4 AVLREEEEZS
h, 0.025mg/kg/BAEEER LEES N, 10050RL
¥R B LBOBREOIRE S LT0. 3 ug/ke/HHRIE
X (AR

HHETIE, T v F30BHROES HKEECHRERMIPH
ﬁﬁ%ﬁt%¢%ﬁ“ﬁ§(l6mWM)ﬁlU@@*%
fERE, PR CEREO LN LR EEREL
19854E 12 TMD@gEﬁﬁ—BFW&#OIG@&WE
ERFE S TV A,

F-bHPETIE, Bb7 v 79 H0FE—EES
0-30 p8/kg/H L L T 519,

3. 2 TPTIC2WT

BROMWIERENTPT DI EALIIZOT THEEES
NAA—ERIRINE I, B, RIS 5. EYFER
FRANZ0.48 HEE SN AFHTLREREFLL
BB 7 = S VA EE R BRI TH 2.

TPT O#FMEIE, HMEFOEIDHL L DDITIT TBTO L
LTw3, TPT O, REOLHEHEEITHT (T
o LDB0 131, 600F 721, >2,000 mg/kg) 2.

FAO/WHO &M% g4 (JMPR) 13, 19914£12
0-0.5.8/kg/A 2 FE—BERELBE L. ZoH,
5 v FEHHEERBRICB T A R/MMESE (0.3me/ke/H)

TOFTOHEM, DT v b 2 EH ARG THILEkKD
BRONRL DI Lo EHEE (0. 1mg/ke/H),
2 R CORTIE BT REDRED, BILTORREE
RO EREVETARON R 2L I LIET(EH
%E (0.4mg/kg/H), T v FDISGEMEMRERTHIMER
DRVMBR SN A LIzETCEEME (0.3
mg/kg/H), KOSZAMEMABTOFESHMAERAS
Nl idZ Lo CERERE (0.2mg/ke/H), B&
UCROBFHHARBR CHENOFELENR WL 25
el &L%Eo(ﬁ*fﬁﬁ (0. 1mg/kg/H) ##4 L, 200-800
ERBEERA L GRESI NI,

'WTw% b L AR THEBI N0, KERN
I & RIERNOEHTH Y, BEROREHIINH] AT
RondHETREMANOZE (AEFEOEL) #E
ganhs,

FT/-IMPR L, KL MY v 2anFx v Ty
7 aF » (Azocyclotin @ KEE(L M) ¥ 7 aAF I IVEED
KEEHEE b)) TV VEETER) o7 V—TRFE—HER
B%, v 02 AR TIFOBREEMINH & EF3E
WANR LA 22 EFEEE0. Tmg/kg 26, 0-7u8/
kg/B EFHMEL T A1
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Table.2 Environmental concentrations of TBT or TPT which cause biological effects to different species
Concentration (ug/¢ )
0.001 0.01 0.1 1 10 100 1000
Marine and EC50 for development of {NOEL for spat of the most|NOEL for the most LC50 for larva of Pacific|Suppression of infectivity
estuarine the motile spores of a sensitive oyster species sensitive marine oyster or embryo of of Schistosoma to snails
organisms green macroalga microorganism eastern oyster.
No effect level for shell|inhibition of arm NOEL for reproduction in |Growth inhibition and 50% Acute toxicity to marine
morphology. regenerastion in brittle the mysid shrimp reduction of reproduction|crab
NOEL for development of { star Morphological and primary production in
imposex in female abnormality inlug worm (marine algae LC50 to
dogwhelk sensitive marine fish
Induction of imposex to
rock shells inhibition of mithocondrial |LC50 to copepods,
oxidative phosphorylation |sensitive daphnids, and
in barnacle sensitive crustaceans
Significant decrease in
growth, motility and
embryo development in
molluscs Effect on carbon
fixation in marine algae
Fresh water Effect on egg laying of [NOEL for guppy, based on|NOEL for daphnids No effect on survival of LC50 for sensitive fish|Acute toxicity to gold fish,
organisms snails histopathological effects | Chronic toxicity to fathead |eggs and larvae of frog. (rainbow trout, harlequin|mosquito fish, bleak and
minnow larvae LCB0 to sensitive fish) guppy
freshwater daphnid Growth inhibition of Acute toxicity toan
freshwater angiosperm Europen frog
Acute and chronic toxicity | Killing of freshwater
to fresh water daphnia angiosperms
LC50 for target snails in
schistosomiasis control
Acute toxicity to snail,
earth worm
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CDWEETAED S 5705, BN FADBELRKEHTY v
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PR (EREARIED) FRIETAIZALIZDON
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Preparation of the Database and the Homepage on Chemical A ccidents relating to Health Hazard

Miyako Yamamoto®, Mariko Morita and Tsuguchika Kaminuma

We collected the data on accidents due to chemicals occurred in Japan, and prepared the
database. We also set up the World Wide Web homepage containing the explanation on accidents

due to chemicals and the retrieval page for the database.

We designed the retrieval page so that

wusers can search the data from keywords such as chemicals (e.g. chlorine gas, hydrogen sulfide,
pesticides), places (e.g. home, factory, vehicles, tank), causes (e.g. reaction, leakage, exhaust gas)

and others (e.g. cleaning, painting, transportation).

Keywords: chemical accident, database, World Wide Web, Internet
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Dissemination of Drug Information by the Internet

Michiko Yamamoto, Kotoko Nakata, Noriko Kabuyama and Tsuguchika Kaminuma® -

We reported a system for dissemination of the drug information and its related subjects through
the Internet (Drug Info Guide) in Bull. Natl, Inst, Health Sci. 1996. Since then, further
information were added in the system. These include the web site for ICH Guideline in Japanese
and English, and Australasian Cochrane Centre mirror site. Furthermore, the titles and their
abstracts which were reviewed by Cochrane groups in Cochrane Library were translated in
Japanese, and these information together with the search guide for useful resource regarding the

drug information were also presented on WWW,

Keywords: ICH, Cochrane Centre, Medline
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Table. 1

The search results of the Medline services on the Internet

% Medline Service

WFEE [troglitazone +liver)

HREEE

[terfenadine + QT |

12817 % hit 45 T hit 3 T hit 434
#MFEMH (B/H)
il 1/20 3/5 4/27 5/25 1/20 3/5 4/27 5/25

(1966-Fe#=FEHiH)
PubMed 16 18 24 29 48 48 49 50
Internet Grateful Med 16 18 23 27 48 48 49 50
Medscape Medline 14 14 22 25 40 40 49 49
HealthGate Medline 14 13 22 23 44 38 48 49
WebSPIRS(CD - ROM) 14 14 16 23 40 40 47 48
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Table.2 The comparison of Medline Services on the Internet
Medline PubMed Internet Medscape HealthGate WibSPIRS
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RFHEROBEEFIR | and, or THRE R
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IPCS 56Xy FEEHEINLBEBRMES ATV TDORFS 7 MIOWT (19974 )

K FALT

First Drafts of the Environmental Health Criteria (EHC)
Circulated for Comments by IPCSin 1997.4~1998.3.

Chiyoko Ohtake®

Summaries of the first draft of Environmental Health Criteria (EHC), which were circulated for
comments by IPCS in the period of 1997.4~1998.3, are presented. EHC drafts on 7compounds

were received in this period..

Keywords: EHC,IPCS

. 3L &I

19974E 4 A5 19984F 3 AR T TIZ, TR 51 7
)7 (EHC) @ FF 7 MIxtT5HIPCS pbda X ¥ MK
LT Hd o7, BIEEY) O THMNICEAL, FEA
BiZlol, a2x¥ Mot BRIV LA, BfA LAEDS
SUAFLALIAY MIOWTHIET 3,

K57 FOER
(BfHEZEARB)

No.1 Scientific Principles and Methods for Assessing
Allergic Hyper-sensitization Associated with Exposure to
Chemicals (1997/5/10)

[MEFEWE~NOEFEILE S 7 V¥ — B EEFHE o &
FHREAE K] O FF7 7 POBERE, DTEHAT 5.
H X%k

1. REY AT L-BRF A ?

2. RIEVATLIZDONT

3. 7L H o (Allergenicity) 128842 ER

3.1 I

3.2 MZM LT VLY &

3.3 SAR (#E:&{E1EAEEE) €7V

3.4 BEtEICERE Y RIZTHREOER

(%8, KRG, €8)
3.5 BMEHICEE L RIZTHEEOER

#*To whom correspondence should be addressed: Chiyoko
Ohtake; Kamiyoga 1-18-1, Setagaya, Tokyo, 1568-8501, Japan;
Tel:03-3700-1141 ext361; Fax:03-3700-7592; E-mail:
ohtake@nihs.go jp

GEfz#%, WHERERY)

4. Do L BERL T VNF—HEEROBRIEEE

4.1 LW & B 7 LV E— MR G

4.2 T NE—RER

4.2 TUNF—Ea KRR

4.3 {LFWMEEAIC LB T LV F— MR B O BRIR %
=

4.4 BTV ILF—

4.5 E#EG, t¥WEB I URERTFICLAHTRE
pi355)

5. MiBE.& 7T LIVF—gEEDES

5.1 IZL»DIZ

5.2 T LV —EDELR & PIED
5.3 HIRE & Z OFRHGHE)

5.4 RSB LU

5.5 4k

5.6 % 4 Vv AMED K

5.7 HEREH S

5.8 INHERTE

5.9 AT

5.10 WepRdHo

5.11 ENEE

5.12 BB I UBHEREEICERT 5 #5%
5.13 BB

5.14 #EEm L BN L EY

6. HEEDOHE

6.1 ITL®HIC

6.2 A L EE DR

6.3—fRFMET A F O DO— R TH D
6.4 HREG TR



K IPCS AL A Y P RRESNAESEREZ SAFITORT 7 MIowT (199745%) 145

6.5 Invivo OELH LA
6.6 In vivo DFHRER
6.7 BT LV¥F—DRER
7. VAZTEAAY b
7.1 IZLDHIZ
7.2 TVLIVF—DN) A7 T7EARAF
7.3 TVVF—DYAITHEAA Y POERA
7.4 HHRIZOWT
7.5 ¥R
8. FIEEMRE (&3811—Y)

2. FumonisinB1 (7= B,)

(b3 . CoyHseNOys, F& 1 721)

MEDOT7EZY VB 7R b MYV —KEED LW
A8 = VICEZHBTREEORETH S, 7EZ
B i, PO a2 (maize) I EL &A%
HHETHD Fusarium monoliforme 3 LU F proliferatum
X ETE, BL oM Fusarium BB SREEENS,
FRIZEDBAD fumonisin By ZHINEE 5.

7EL =Y B RS B, kB, hF S, =
—a v/, BRBIUT 7V IEOIYIEUIIE MYE
U2V R—AOHEGPLHMBENTNS, MY ERTITD
I NVOBRET, 57F, REBIUWHIIOAT 5.

T7EYZYB BRLIELITEHPIZRE SN S DY, BRI
FADOERFIZS ppm LARVTHEET A, 307, BB
TUIMZRBATL720I3E L A KB, B FAOREFIX S T
¥, ALABLUET7VHIDNIT VAT A TENEFN
0.11, 0.03B XLV 4ug/kg hli/B EHEEEINT VD,

EREYL i viro FEROFER, Ty b, TUABL
U7 % CliFER, #8305y FTIIBESES X0
HIHE, o7 5, v FBLUTTHFTIRBEEED, M
DTF, Ty MBLUYHFIIEGEEIBESN:. 7E
ZUVBIIRBENRD L, W OPDEWETEL DR
EHENEADEE L TL B, T, 7y POFFECIESRR
ERBRUOEDNAA 2V T —F — L REPATOE—Y —,
Z v bTRFMREAA LBREMESADERE RS, 7F
V=V B WEERENAYR LT 51, FERSA
+5TH5.

B0 7S Y Y RBREFMT AENI NS AT T —
Thrb, REMERD Sa (A74H=r) / So (A7
4TV Y) HOBIEED, € bNOEERHLETYH,
FEENE, 7F=V 0B E3AT74 Y H=N-TY L
B ROMET A LICL Y, A7 4y IHEEEEYE
B (£ I Py —BELTHMLNTWS) ZHETS.
Ihi37Ee= v v EHER, A FEoPIZHET)—-D
Sa FifkE &, So x5 Sa koMIMOFERE 25,

BWAETE MIBE ST ETH, 27X

=3V B HUREFIATVE W, AFLD EFNL
I NE, T 7UADLNSIVAFL4RA )T /H
-0y BnT, EMICI2EZZLAENADOHOHE
MOTEEMDIEENT VA, L FOAEAILDRFOE
LML, MY EOaTE I DY — O L TEWVEISTER
LT EMI L TREESLETH S (HFEEEEDS
LT H). (£1156—-Y)

3. Indicators for Policy and Decision-making in En-
vironmental Health — Measuring Health and Envi-
ronment Linkages to Achieve Health for All

REREICBITABSE L BERED D DOIRSE—T
ANDIERERZR T B 7O IR & SRIEDD 42250 ZEHlT
%)

WEIZL B FOREANDEEIZOWTORLA, ik
EB L UOHERELEORAFTRKEL hoTETVL, HR
HEIf & BFEOMIBEIRNTWEDLEFRL 2, HED
ERLERZ /2561, ZOREAGFERPORERIEEL S
[N AR QR

COFXa Ay ML, BRSBTS BOR L EERE
CHIH SN AIREHERBORIC R A L2 HIE LT,
OECD, SCOPE, CSD (UN# W LZHEZRR),
WHO, UNEP, % EDMATHER SN ZbOTHS.

BXEFUTICHENT 5.

1. REFRBORT L ZOFHHIZONT
. R X BRE/BASS R L EBRE R
. R REOH LT SO —F
. NIVAR Y 7 =R & BB LB
. BEHEOFH E FRIH M4
BEMEDOEIMIZ B AEBRNZA =Yy T4 7
. BEBRERSHED s 1 7
. REHEOMMADE R F
. BERMEIREHMEO TN IC BT B IRy 4
L AT ERLIREE TR O OIS
SEHME DML & HEiHEIC BT A Tk ADRE
. ¥
. XK
14. 145 (&115_=7)

W 00 N Oy O A~ W N

Pt bt
wWw N = O

4. Environmental Health Criteria on Scientific Principles
and Methods for Human Exposure Assessment

(L FORBETLAAY PO dORERER] & HiFEIC
BIAEERE A TIT)

IPCS i3 fiEsk ) A 7 FHl FiEm oW Tid, B
(s, HWEhREL &), HHOMEE (FEEE, REHEE
2E), WHEE VOFTIN—T (HiGE, HEERZ LY,
HHVIMEFERORE (BRE, KRR Bomgifiid
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TIAFYTIY—AeRFLTET,

T35 R A 7 OFHEi— 7 4 4~ AEDEH |
RNNWNAF =N = VAT THAX ]| BREYRY
SO FEZDOLDE L Y HIFT22 ) — AR LTS
I, IPCS D) R 7 FEFHERN—E=¥—T 3
VENE (VA7 FFEOMEEBL ST ANEHIELTEY,
L L IR LR D) O—REZTLOT, KF771rH 2
YR RoR AN N

BETREFEIZ ) A 7 B0 ER L EHRTH Y, FHOTEY
Bk - v MERE], KK, BWICKD, 2FEILFE
FRHEENTVDED, FI97 MIRIRETMEENRT 5
KWLRBER, 75O F, BRALEREPRASRT
Wwh,

19964 7 B WMHFZERR T, FI 7 VROMEEZ T LRI
Foo VERFEREY -2 a3y 7HBbNi. KNS 7
M, FABHEEANKRR, T EICENEROHEYE
LR EOMEETH ), TOFTHFOEFIL TR
ENTVBRLEIAIZDESDEMI DS,
BRELUTIZRNT 5.

1. BBEOER

2. t FOREFHROFA

3. REIIEOBEE L 7 A ~

4, BIERBET LA XY MIBT AR R TE

5. ALY —VERBTET LAY ORI

6. £ FDORERFEDETNAL
7. B FORFBEOHIE KR, K, BLUKESH
8. EIFDEDIRE
9. E%tﬁﬂﬁ%ﬂﬁﬁ
10. 47— % — i X % HFE O
11. BEMIEOHEN LR

L BBTEAAV ORI, F—ARAY T4

(é§381)

No.5 Bacillus Thuringiensis

Bt . Fa)rIxryAH)

Common name: Bacillus Thuringiensis

DO FF a2 A bTid Bt (Bacillus thuringiensis),
Be (Bacillus cereus), 7 10538 0 Bacillus {22 Tk
NTn5,

Bt i3, FFfaIzBEEE U CHR B LR v BT B K
RS IEAEY, 77 AEHRITH L. 1ZEALD BT,
— DL EDDONRTRFHELTENT B I EDTRETDH 5.
BtidavsFavH, nxH, FavlH, IIEETHLH:
@, Bc (Bacillus cereus L7 AH) ERBEN5B,

BRMEAEGES ~ 3y (ICP) Zffo TRTFVHRE N
Bt, H5WVidaF L&y ¥ 37 L DREWD, KK
DMABROGEIZL > THEILEN S, ICP ORI, B

'5%@u%tt

HOFIFRTO ICP OBEFHIKEL TV

4R, HEEYFIHODIZ, Bt AB L #3,000 b 1H
AENTwa, ahiztk, SRR TIIEYOMBHTHRA
12#, A, EOBEMTHAL LTV, L L, ICP 3R,
H O HAL THYZEMIC T LGSR R 5.

avFayl, NFEHBIUFa v BIEISGRWERYE
Y Bt OFEEIL, FERERYEMICIZIT L AL ERN L E
WwEHITHa, BrOTTYTRFILIVHEDN
75 —TohDHEPLWMOHEO/-HIZ, Bt HIEO israelesis
(Bti) AMEb T &7, KERHDOWL DhDEHITE
BRETHEHATD Bt 2§, HWNRAL TWi Bt
GIREMAE DO RS BIZ WL THE B S B X128 %
Ve,

Btk FADBRFTEEEL LT, Bt #HATHEATS
EXTV=MIIEY, EREOEFNORHBEES, —7,
Bt D TOMERAIR, KEPKL LMD Bt HHROFRE & %
HIENPEITONL. WYMRE, B L UBTHESER
AT AHEOB S Iz o TiE, Bt 8ol fEgiL 7z
FEHFEIETIMENH L 0S, AERREEZEIROAL
Moz, BATOBEOREFERIROFEI & B EGHRE?H 5
A, IS ORBIRM#HEE 255V, (£104%—)

No.6 Fluorides and Fluorosis (second edition)
(7vit & 7 vE (13%) K
IDOFRF2 A bfuk B, ﬁ;@%@mméw«
D, EHERIEO 7 v DRE L T DB
Eb¥ohs, 7 v bkE

........

#=, 7ok a, 7vibF
UﬁAblU67/ﬂ%ﬁu R R T v FLE
WThHhBHOT, EERHE, RERED L VIZEDIIHT
INLEOWHDTF -5 HEHML TS
7 o ALKFIZEAT, FIBEND D, AEEES XUk
LB, TobKREERRE R AR DL VISR TH S,
7 oAb A N T BARRAEE, MEEITETICVERD
Ak, 7v1bF P 7 L EEY L HEOKIZRREITD
BATHSD, 67 vALBEEIIKICTILED, =¥/ -V
REEBCES BT AANERTATH 5.

7 ALY HAAFR TH O RUE, KD S OEK, HEE
DIT OV WAL L - TR SN G, NBIICE, 1§
O, ANHE, gAY, TrIZva, HBLIT=Y
TVORERR, ) VEERREORE, hErL bR
B, 7, KEKOT7 v FALE AL, Ty ETEALE
FOMHMPNTRIE 7 vt oiicilboTna,

FWARKOBE L UL —%120.01~0.3mg/L TH 5
(7 vithiz 7 viLhoiEl1 4+, F- L LTEELT
W5, TR, WKTRKEDVESCEATEY, 1.4~
1.5mg/L TH 5, #HEL KDDL T, BERPH
REKBIZ25~50 mg/¢ DBEN LIELIEA LN 5.
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WEE, BEkGO 7 v ALIREIR2.0mg/L CHWVWET
ThrHH, BEEEICHELT, Bkbizd 7 vbhds
I, BXF3mg/l ~20mg/L T TORENDH L, HE
TFHO0I127 vy FERINSN8HEKIE, @F0.7~1.2
mg/¢ DHFETH 5.

L AEORSHPIZT vLITRIFEESE IR G, B
DFLBFIZIBVBESTFET L. AT 5 TOINDH
MOREIC LT, BHEAMPIZ0.01~0.8 u8/8, R
0.012~1.02 g/8, #490.01~0.58 /8, W - &3 - 50
0.04~4.57 ug/8 L 2 o TV A, KRAHICILBF 0.1
pg/m?® LUFC, ETR7 v BAZAREHE) b
WMT6 ug/m®, BWTIS pg/m® OMENHH. Tk
121320~1,000 pg/g B SN 5.

FOEBRBRTEROME, BIROBEDEN, B
wRAT =T VEBROBY, FOFRNOPEL, 71t
MERZILY 3~ 650727y PORFRIZLY
RENRTWS, T/, vHFTIE2.3mg/kg AE/HL L
D7 vt OFHEIC L H1008 M OEERT, EYFENS X
RN 2 RS C DT R O M.

BFEENLTY AL DY) YSFEMIBE T, 7 vk
Wi LIS UITERESE LR T, ERAEDHR TIRAR
FEHERE2W, 7 veidiRIlo ¥ 4 7 OMEL TRtk
REIRENTWAE, LaL, REfRBREL5&RI TN
¥ — i3, DNA OER/ISHOME* B RO ERFEFER
DAHZALE—=FHLTWEH, 7 vt & DNA O D
HEOEMEED i3t LA, DNA OFR/AEEIZHE
TAHHEABDERIZEEERIZTLOTHS.

bt hNOEE, FNOBEST vibF ) AkRS
SNBHL X HEDEKRMAETR LN, 40~60mg/
H, 18r AMS 25N LBOBEHL & D) IEDEFIIAT
—JIOFE 7 v RILFEFBEbNIIZ. 7vibF b)Y A
40mg/BU LoixE T, F7ERILTIHEEIB DR
5.

7y tF bU Y L %60mg/H, S5EMERXONIEE
T, BFEL BEAOEENBE SN, (£1761—7)

No.7 Disinfectants and Disinfentant By-Products

(FHiA & BREAR A ) (FF7NUAT =) —A8RIE)
KOBEIIERIFAENT VDS, TR HEDH
LA E RIS L, BELEFLEW CHRERPIZERT
DRSS H D, L) HEET, HEREOMEIHHED
TIRENTETWD, EHOMEAKEEZ HRE T 5Kt
VAT LERERT B0, MRS EHEEL LT,
BEANC X 2RI ARG E DB 2 L, BOMK
WhHEEAWAZ L, BLXURIEBDOBREY AT L&
BRI LI eNFEZONL. LHAOKKICIE, EFR, REHE
FE, WER, BRRLEY, 7073 vBIUAVIRY

MEHENS.

WHO &, bk EIEHERS & O HAFERIRE DY
EHARTA Mk, FHER 200p8/0 £25.8/0 LEIE
LTwh, KEWBTA28HEKFD MY N X5 Y
(THM) OF391340 pug/8 T 5.

ERYORBEABNERY (DBP) & LT, HNCI,
HOBr, ClO;, ClOs, BrOs; OZE), Mk XizownTd
BRTNE,

BZHAIZONT

WHFICL 248057 DO DBP OAERTIE, M ax
¥ (THM),»a7+t¥—1t (HA), ufiEE (HAA),
Nno7E k=YL (HAN), ~na4# b» (HK), 7y
¥szYr (CP), BLU¥AKI/us— (CH) zHY L
FTwa, FFhyraxryronayr AbEHEEOERD
DIZHAA THAH. FDOMOEE% DBP I HAN & HK
Thb. Z0MizE, 3-70o-4-YroaAFV-5-L F
o¥22(5H)-75 ./ v (MX) 2% 5.

ZEMEIE® (Cl0p) & A4, THM I, &
Ttk o THEMEICAERENS TOX (&N Ty V)
1~15% %2 SN TWS, KABIZIZIEFE LY ClO,
MWEbNLHEME LT, AMERILEMOERP L%,
saORNVAPFERINGWI EFBITONSE,. FRIIM
Z, PHRT7 VY EZY LOFEEICED Y 2 CEWAFIREY
Thh, BRELEILLLV.

FU LB, FEHKICETRTWEEREREA TV OLHE
TI, 7UEkRIVA, MBAA (£ 70ET7EF—}),
DBAA, DBAN (Y7oE7t b= MY L), BILI T >
REDBRALEBRNTT Y EERT S, BREOZVIKILIE
THEL RFY Yy EVHIFLWI VL —TOYWENEROPoT
Wwah, NaF7VFe r, &by 7, NOEEEE, 7 FES
BHEBEOBAE I DER IR TV,

BIARIZ DV T

Fuaa Xy VEIZEREKOBEFEORARY L LTIk
BlmbohTnwa, £ TIE, SHEOEY- RIAE
BT, BeAapIEEEEHETERT. 4ERORD —KN%
Foaaxy T, BHEOEBEFURE T - LEIC
BEBAENR O,

NOTE MTIVFE FEIZ, DNA L OB THES
THY, BEREURGHFHEIND LENTHWD, T,
Ll onay b VEEERBENSH L EFEIN TV A,

NaT7e = P LMVERERHRASRLNATHE, <7
A TOFI LDy 12, DCAN (V7o 7t b= b))
TI2270 (#) k279 (i) mg/kg FETH Y, DBAN
(Y7unr7t b= b)) TIF289 (M) &£303 (i)
mg/kg RETH o7, T v M & D145 590 H O Hil#E
OztECld, 33 mgDCAN/kg (AT 5 & U945 mgDBCON/kg
RIET, PRI 7, EEHEERERTIE, v b
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L 575621 B O5HFEORERTDCAN & TCAN (MY
o7 b=t N) OEL5H 55mg/kg (KET,
MWD L AHEROHIE L LA L7z,

HIEFERIE T, 9y ML AEEREF MY 7 480mg
/kg REDIZEM OMGIRORET, SHOBWHIHETL
7z, F 7z, EEFEMRERTIZMAMOMEROT, BEH
100&£500mg/¢ DA, RERTFOBEERMME, BToO
TITATHEEPRA L.

WHERBEL, A X201 1328/kg RED
EUBURBTA MAEFO Y VIELSERZLE. 77
H I RYYITIE, 400mg/L $T% 8EMKZSES LT, M
BB L 2 HEER TR AV E VIREOREE 20
oltlfBHehTwnb,

TFEMITE, ERESNREKEE FODA L DR
X, Bl ho THRETISERA LBEMATADY X
b EMcENTALEDLN, BEFAD) X7 LD
nNTns,

TLHOHT, HEADOMHEHZEY %& < EHEREIT B
Thb, EMBEELT, ZOBED0ERIIEKETFT—¥
MR SNz, L RTW5D, SREKRZ BT LRI, &
B E AL T BIRGE & 2 DRB D=0 1AL EIZER
ENBHRADONSF OWMEEEL AFIIZA LT 50, v
CENRETHEH, TOMEITLITLE, e RsE
ALEME) A2 DML — P78 LTHALL T X 54R%

WK BEE0dH5A, LEELTVA,
(£337R—7)
o1 EBICIEE N EHC B X U° HSG (%&fkE
#AK)
EHC
No.188 Nitrogen Oxides (Second Edition)
No0.189 Di-n-butyl Phthalate
No0.190 Xylenes
No.191 Acryl Acid
No0.192 Flame Retardants: A General Information
No0.193 Phosgene
No0.194 Aluminium
No.195 Hexachlorobenzene
No0.196 Methanol
No0.197 Demeton-S-methyl
No.198 Diazinon
No0.199 Chlordimeform

HSG

No.104 Acrylic Acid
No.105 Methanol

No.106 Phosgene

No.107 Hexachlorobenzene
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ELFH T &R
B BREREEM AR I L 2HEHE CPR 7 ~ 9 F4)

WroeaRd s | HLE

BrdU & mRAMERRET % AW - S siifa i mER N T A 7 A OIS | ik HEE

MEvadAi T4 s 2 BVALEYWE OBMERHEICEE T % AR5
R D 728 OIFE A MRHE TR DML I T 25158 | IR

RHIME KEFRE
ESAEEA

RYRY YT 4 =M /SRR & e R EE OMRMICE T A% | RRERBR

HAC e HE

EIEEARM I X 2O TFINICE T 2075 | REHERREZRE TSI

W | w2 EYREEt v 7 —

CEY 11

" From FY1990, studies aimed at development and improvement of toxicity guidelines have been
conducted at the Biological Safety Research Center, in collaboration with the Environmental
Health Bureau. To date, researches have focused on acute toxicity, antigenicity, reproductive

toxicity, immunotoxicity, etc.

In this report, brief summary of studies on cytotoxicity,

toxicokinetics, neurotoxicity, genetic toxicity and structure-activity relationship performed during

FY1995-97, is presented.

TR 2EELD, YFHOMER L L TRELLEDERS
BHEEYD D, QO REUSREHEIEY A7 L7,
@ WEMERERERFEEMTL, © HIFRSEA T MER
MEREL»PLLESE. TDHE, QOMEEIZL-T, £
ELTHEERHER L REMAEWRBIRLy 5 — 0o
T2, OECD #i2 U &+ 2 EANDOHERERATA FF
A VORARUBERBIIATAMEITORTEL, ThE
Tz, SWEHEN - BN - At - aESERBRESIC
BUILTFEORE - WRETo TRILLEIALTHEH, K
TR SEMOMBESE, M FPaxrT4 27X, #
B, @EEN HBEEEEEICE T 2T
Wit & —COMEREIZ DT T .

BrdU &ERSMMRRH 2 AUV ASiB e R HMRBEESHR
MY AT LORE (FiEE)

ABFENE, SO - HEENEEMEIT) 2 &
2k B3 - RIEHEICT AR EBLTAZ L L EH
BELTWwD, fEeADMERRL) ¥ /RERIZAT A EYEEA
HIERARRBRE P CHRIBTE Y, BRRBREISN IR > THL
NEBRBIENL R RV, DD, HihFHmR LR
ST ALEENTEY, HEERNESPKREREEMS
(FDA) ZEHRE 2o CEBMBRBEHFEVERLLZ., 2
D& 9 s - REHBEOH LR IERERLT HHAL
LT, Wi 6 AoB—HERELIEEE Y ¥ RTY AT,
b NS AT OB e DTG ARE S e,

)5, EFFEIZBWTRLS invive & mvitro & Tlisk
MBHBEOWENIARELS R LD L) FERNL, Bz
AWz FVEBOLENLH L0 CHEEh20H 5,
INFT, EFLBCIHL ORREIZET 2 ENEHMBEON
HAEBESMIL, T/, muvo TOEIMEHIRLENHE T
e LT, 7O0EFFF2) IV ERYAAFRIEAEE
AR e A WHEFIB L, TRETIZTRWEL
FLOWHELRHY Lo2odh b, RFELEMBMEOELE
MBI EE DR —F L, 5lwTid, #Hc oniiflagiEo
HRARE CERIELIBEHRLFFOLDTH L. §TIIF
M EERICTRBMIZE SN EFIVORIEICED, i)
BEICRIST 5 LEZ LN EFRENATEGT (N,
H o) —HIRREE) %, MEERBICEtoMF SN s HiET
%z~ A (c-myec, c-Ha-ras, p53 4z &) [2BiF5&EM
SRR BRI 2 O — DR EH S T LR &
B, AHERIE, chE C oo = — B (CFU-S)T
HELTwa, EREEMMERMRTOHETE S L9,
OB D TE . BfE, CFU-S LRFEMEMATER
ML T, RIVRRSUNRLRLZEPHBTLRYE, #
BEGEBEORNDI D HIBL I LHHE, Thzikilss
AR EMRD D LI, 51K, BENMFEPHELT,
FEMEERBEEEOFELLIZELY, ATFT)HNICE
EALFEME R EEL, NS DKET COREAY LB
DIREIRAT % 0, SHROERGZOEHNE - REWEDEHEIC
BT HIEBETFT— 2 BEILEDD.
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RS A% 25 17 &RV AL NEOBM T
T BRI (FIEH)

THADZEAH LA L L TR S LTV 52-Mercapto-
benzimidazole (MBI) & Of 2-mercaptomethylbenzimidazole
(MMBI, 4MeMBI & 5MeMBI ® 1 : 1 R&W) 11, &3
12 LD50 i3 #9300 mg/kg LM% TH A, 7 v bAD
28H MIREROEEI2BWT MBLIZZ L WHERIR S S %
FRTHOIH LT, MMBI T3 #DO/EFIZREO TEM
Thb. COFRBECROHELEZLTHONMITLENT
WEE Ty PABERY ISABREKRS L, 20+
VAXAT A4 7 ARMBIET L., His LT, Wistar
HHET v b (BW) ISR T CHE % 2 ~250 mg/kg
(BW. a— i) BEREORS L, EREE, R,
WREUEH 21Tk o7, E512, Wistar RS v bz
W4 %0. 3 mmole/kg (B.W.) #15H BREMEFIFROHES
L, EREILE, HEEE, B - fokaile, oS
1 - 15 Bici3iRi, RRERUHE (BHRESNE) 247
otz ARFEET ORI R UL I HPLC
ERWCTHE L, £/, MHERFRRAVE Y22 HE
L7z, 20858, WipEL b AE - il A irtt
%R, WEZR ADME OfgflidfZo bhkh o7z, BN
5 SRR TR A SR LARIB BE VT RAF L CIUBOREL, R,
BE - B, B, SBUrEE I ARG TR,
MBI CHIKBR DY E LKA L (WBHO 7)) Hodk
EVEMEH LD LT, MMBI# (0.6 mmole/kg
e BvTd) TRAEELZ(LIEREDLNT, WYWED
BURBR O AT (CHN 2, W ER SO M P RE
{biRieEE I35 1 HEICBW T MBIERT Cmax (pg/mé)
A% 8.2, AUC0-24 (gg-hr/m¢) #° 101.1, MMBI # T
ZFNFR 4.2, 21.4 &£ AUCIZ 4. THEDOENR 6Tz,
—%, HEI5HBIZBWTMBIETIZFh 2R 15.0,
269.4, MMBIET 2.3, 27.8 & AUC D3EIF 9.5 K
FIFGICEDHEIHA L, —F, ReTidREbkoft
BB RS 2R Lz, MBIBECIIRERS LY
R RE AR R (pg/day) 2% 523 451832 234,
Bincflatty (BD) PEME (xg/mé) X 379 2 HRREAEE
12l o722 &0 6 RIEHS12 X AABHEIROZEILE 7213/
CEER S RAz. SHRISH LT MMBI BTk 2 btk
& (ug/day) 7% 188 205 275 2740, EERACHHY
(4Me-BI J; UF 5Me-BI) #itt& (ug/day) ix 814 #6
1015 ~EWMMEIN %2R L22Y, Zodht sy — I3 LH)
LZzd o7z, MBI RUFMMBI I~V ¥ 2 ¥ — Vgt
HEEEFLTWAZ DS, WiPHE L FRFICBITS
FIVEVERBERVSEN SIALZDIZO b ST,
MBI OREHEGIZ L o THOHF L VHIRREEZRT O
12, RBI%512 L o T MBI T2 AUC 288k 3 2 —F,

MMBI TR IZEPT B 2 Eh 6 FNFROEREILEIC
W AEHMREBZOEDWKIERET S EHH N, K
FA L T7ILEYOBEREMIc BT I F L aF R T 4 2
A% WO CTHATH 5 Lismaniz.

FESMHREO D OREZAFEFEORILICET
W% (RE2ER)

L EOHBEW L YO 520, @, HhkSHE
REVITROCERIND., ZORBKOFHERIZBL
THATRE RRPLF L EOMBIERPEIT 256085
5. LaL, TRLDIREDSE, REMARFIRE T
SRR - RIS bRy, SR, WSRO
HEENREA R 2 DL, FidhskEs X CHEMEEIOLEH
MERECIBEIrEHETH A LIIREATLAODTH .
I, MRHEBEeRIELs OMBEEHYEIZX 5 distal
axonopathy (EMEAZREE) MFHETAURENEBVWE D
ATHDHN, BEOLFHECTIIRB L AREEL Bk
LTWABWHEESEV. RBIETIE, B LT,
BHBEAMCHEELZFRT LI LIHAL L IZERATVS
24-dithiobiuret (DTB) # 5 v MIf%5- L, SAkAFOHES)
B2 BRSO E Lz, 34, SUKkESc o
FRAERITSE BT 2%, GHMICIIHEREI RO LW
L& Twb  diethyl dithiocarbamate (DDC) B & OF
2,5-di(tert-butyl) -1 4-hydroquinone (DTBHQ: &{LF5 Ik
#) %5 L, LToRE#17%. DTBlmg/kg % 2 ~
SHICIEEERERS LLE S, 2HBDFKSE,ISE
BB R Z R T v DAL 72, EEIRAR T,
HRRROBERENHBICALN, FEH,PSHEEZRTIO
bRRO O NI, JER LU cEFEERIIBW TR, KARED
T T RNBOBEIN, MAEMARHE R PN E OB AT A
ST, BREAHERE L BT, MRM0EsE, ToF
VRIFTVUVTATAY PORIIDEANB LI ZHED
streaming £ D LA D 5 7z, DDCI500 mg/kg % &
H1EGEHEOHRS L2, 5 48ELY, BED
BITRELRT T v RO LNz, TR OEMIZBIT
5B TIE, DTBI%5 5 v MEHR I3 R b o 7295,
¥ T AR/ NEREY ORI X B B F R OFEIR A
Aoz, TOM, BEREEKRNIZT) a—F Y EROEHR
WEEBEIN., BHEHICEESITIAS N o 7.
DTBHQ80 mg/kg x4 H 1 MH#HFEOHKS L& 2 5,
2 HOHSH,r O TH, IR, HRNESEIAL, 40
HUBRCRIBREGESI XML Ry I v P RELL. Thbd
DEOEBFARTIX, ¥ FTANMERI I FYTO
HEFREO LN, MFEBRROLN - BEsabhs, DL
DFEF 5, DDC % DTBHQ 12 & o THRBEE A5 X
NDH, ZOEEYRIMASEE MK TH S 2 LA
TEN, INODOFMIZBI A EEDREITILETE DOIEES
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ZTREETDH ), BRPEFENRFTIFITRTHLIL
A R E NI,

vIRY T4 —TiilaE AV LERAREREREHRE
DIRHICET 3R (ERBEEER)

v YA 7+ —viRE (MLA) 2537 0%F—%¥
|ET (tk) 28R L LBETEAERBRBRTH 575,
BMETRAEREFRT WM TRBERE L%
TOMHLIBIMTEZ L WIS L. LELENFD,
FARRERRE O E AT o - EBR LRI OHEN L,
WBEOFERRE (3~ 48H) Lz Avgaiciitoi
SRR EFRWER R TE RN DB LML o7,
MLA THRIEBTE Z2WHREEAREDOS IE, Hieflic
137 <, REMOERLE (4% &) THE L 2o Tw
BT &b, MLA IZ24Rf MM ERANS Z L1
&0, REARERBRLO-FUEIETAZEIFHFESR
5. AREFFETIE, MLA EREEEMETRED 5 WIdSEE
25V EURDYE S N IR IC oW T, 24BfAEEL H
WTRHERZIT o7z, 15RO 9 L1 E A 24K F AL Tl
Wreor, RO Y L F FEDYE 2-deoxy-
coformycine,dideoxycytidine), 5 FL48 W4 & (1,3-dime-
thylxanthine) 3 & U %5 #% 14 [H £ #1] (colchicine, vinbalstine
sulfate, thiabendazole) AS& TN T/, TS IFEE
DNA ICfEEZ 522 b DTk {, DNA AHROHER M
FAGEREEIZL o THIETFHUNFRINLDDTH 5.
Z N5 DNA 2EHEEN & L2WiEOER AR
T AL, REBEMAENENICEZ2DDOLEEZS
N5, 4RHAETHREEFE £ 5 L RICHL P REE
RIS % 7 L 7= b o (dideoxycitidine, 1,3-dimethylxanthine,
phenacetine, thiabendazole) & & % A%, 4255 AL & [k
DOHMfaHEE LT R LS, s ko725 D (p-tertbutyl-
phenol, 2’-deoxycoformycine, isopholone, zearalenone)#%d
52 lhb, MEHEME LI  24RHMUEIAR L 2
DMBEOHDZENHS NI o7, MLA (Z24BER L5
MEEFHEHTIZLILE T, REEAEREWEHOBLZ
0% AT L 2o 7z Z LG, 24REREFAEE & M
AAND Z LIZL ) MLA kR ERROREBL 2
I BLIERTHIENTET,

WEEEARICE 2 B0 FRICET 2R (REFHE
WR=E)

LM EOFERTMER ) A 2 EHEICB VT, &HE
HIZET LS LRRETF— L EL 25D, FHRICHRE
ENAEWEIZOWTUMEEEICBVW T R -2
ke anD 2 O RIFMA & 288 M RER 53
HREBOAPBERENT NS, LidioT, ThHAZY
—= v 7ERRBI O MNOFER T 501X, »

%) ORI TWE, ZORBES ZHET L2200
OOBRFE LT, BEOT— & RUTEHE AL,
¥/, IO DERERE LEFEROFHIFEETH 5.
REFFIC BT, BFHFROANTHERL2ODT—
¥ R— AR E ZREFIH L2228 H B RER S HERERT
DR HENEDB I UHEENE L &S L EoHMr S
OFBFIz OV TR L7,

F e NR—ADFERIZDOVTIE, TTIEAFERIZLD
TSR E T — I R—AVATFARBERLD, 351
BEEMAT. SFICEATEIIBWL TR, (s oFoRE
Bt L MFBRRE DT EALE R ) o o & AR ORE 217
otz BET T, H1,0008H0RBERICHET b HHRT
EHL, FIHL TS,

IR OIBIE L 2 BIEEIZ DWW T, HFERET061L
B, £023.1% (1539E) ICMENHE S, FiiE
ERBICBIE SN — IR IZ oW TIRE LR, 339
HICBREEHOBDEFEO—BRIEROEIPBRESN TS,
v E A EIZ DWW Tid, triazole 2 dichlorophenyl 3£A%
A L7-fb& & pyrimidine ASEAR B HICHFIET H1L
EOEE, LEYHRSG L VRENFR SNSRI
WEEAHBIL . Ladto T, B LS A triazole
|~ dichlorophenyl #5%54 L CTv2 21L&, pyrimidine H4%
A LTV B{LAY TR EY, SFICRIR R
FIB I BRI FIVEH 2 RS IS 2581243,
B VI AT T - YigEORIERLHED FEIITEH
FELE D — R IREEEREE % 34T O L EMAURIE S 7z,

X501z, EFRIIOVTIE, ThIT0{LEaWI,
WMREERD E IHARFENEEPR O TS, b
DALEWIZDWT, TSR BE I L TEOMEINF R T
et Lo R, MEHNARBEI e bFHEL LT, €
A7 x /= AERLEY, TUEEY, Tl
FVibEt, 73 NMEEY, = bofbdt, BEliEo~o s
ALEY, BeRiRT I L&Y, 79 VERZ AT VLG
P TH B Z L HHBEL 72,

K, aVATa—VOEIIZOWTIRET L72R&ER, 7
— 5 R—= ZIZ AN ENTWB70/LE 189D /R E IS
CHO OZfbAA LN, TDH b, 142/L442 CHOfHD
¥WhnAs, ¥ 45L& CHO fEn A Eig s iz,
CHO HDMBOERE &Y 5 2 F#HHE L ORIV T
12, CHOfEAML 72fb& Tk, 97{LaY THER L
MR IR G S h, 2ULEY TR EL LD —
FloBALSRmE SN TWA, CHOEDBRAPEE S
L&Y T3, 5HEICHER, MEBRFNEIEPEDIZRS
iz, &61, NOWEEREE L THONAIEA T2/
— VA TREINLY 722V X ¥ viEEkEERKEE
120 % L DALEIC CHO oRAdsE e LTRON:.

INSHV TNV RAY VFERIIOWTIE, HERER
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551165 (1998)

HMBENTR IR S &b, CHO MHIEICK
T4, VA7 /LA LABLREME2TA2
EQUEAIREE NIz, F, HEEEOBES SRS
HAMEE DN TV HLEYHDOWEZF L Tl
WHEDOEEE, BELIMESEDERIZTN ) Th < FIRE

REDMDAGTUWE GO LRGN RIREZERT L LEN
PR ST A, ZORLRBFFOT—5 2B LH#

BFHFER, RBREOYRRLHFWFME IR VITHRIL
DI EHPFEING.
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B - SRET it
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Estimated Production by the Official Inspection of Coal-Tar Dyes
(including Dye Aluminum Lakes) in 1997.

Susumu Ishimitsu®, Ikuko Mishima, Sumiko Tsuji,
Yasuhide Tonogai and Tadashi Shibata

The number of official inspection of coal-tar dyes and their lakes from April in 1997 till March in

1998 were 571 in total.

The quantity which passed inspection amounted to 160.3 ton in Japan.
The production of color in each month was summarised in Table 1, and by each producing

company in Table 2.

The food coal-tar dye produced in the largest quantity was Food Yellow No.4, occupying 39.8 % in

this period.

Keywords: food color, coal-tar dye, official inspection, production

bOYETREAY —VEEELT, 2%, 35, 40
%, 102%, 1045, 105%, 1065, #f4%, 5%, ##E
35, Fale, 25012mBL, RB2%, 35, 40%,
#f4%, 5%, RE3FE, HFRlE, 250T7LVI=Y
AL —% 8 BEFARHEBEGTRIBIES 2 0AKTMN
ME LTHEENTEY, FOBFEHIINS > THARE
POLEEINTVS,

bAEEIIBTEERS - VEFZOHEGBRAERR, FR2E
4 A1BE)KEIFTAEGBRBRIE CTRTOBmEEZITo> T
W3, #toT, BRI - VEZOFEOKIIIEARAH
MERERENA T2 HEKE BOKg I TR 1T
) kb, BREICIBBLTE . ChLEMREICHES
Nz —VEEORZE LTERACHY O BHITED
THUEEEATE VA, EER, {bHERB L U AER
BIZED BNIDAORE, SIS Ry, AV 5T
Ly VFY VI -RA vy, MM LOKERSE, FHEIC
FRHIh T bDLEbRA,

—7%, FKEIZBWTIE Food and Drug Administration
(FDA) IZBWTHREMEIfTThbhTwb 7z, FDA IZ
BULERY - VEEICHLUTER2E4 ALY FERIE
SHFCOMEREZTREL, BEABITKEIIBIT 4L
FEEONEEToE 25, XEOEERIIERE LEL

# To whom correspondence should be addressed: Susumu
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Technical Data

HPLC B GC 12 & 2 FRYPIXH RIEO—F I & £ DRI

RO

PTEE T - O - PR ERS

WD FFHP - LRSS

Simultaneous Analysis and Detection of Pesticides
in Fresh Fruits and Vegetables By HPLC and GC

Tetsu Tsuchiya*!, Kenji Maeda*', Yukihiro Sekiguchi*?, Y oshichika Hirahara*?,
Y oshinori Watanabe*? and Yasuhide Tonogai®

A method was established for simultaneous determination of pesticide residue in fresh fruits and
vegetables by HPLC and GC. CH3CN extraction /NaCl partiton method was used in order to
recover hydrophilic pesticide such as acephate, methamidophos. Dimethoate and methamidophos
from okra and DDVP from strawberry were detected by GC. On the otherhand confirmation
method by GC and GC/MS was studied for peaks detected by HPLC with UV and/or FL
detector. OPP, TBZ, imazalil, chlorpyrifos etc. in citrus fruits were detected by the proposed

method.

Keywords: HPLC, GC, GC/MS, pesticide, Fresh fruit

i

X5 IIHMY CHPLC 12X 2 R B —%F
DRERERL, FOBICHKERELZINRLETH20
T b= U OVIRE, AERGREERIRA L Bk
I 7T 2= b, A% 3 F:RhRA% HPLC %41 (UV)

T (FL) MHSBFTEMBEAETH, GC TR
WL EELD D, BT IS A EEICHE IR T
(BEEZLNSL, KBTI TETz— b, VX PI—},
A¥IFERR, B/ bKRA, FF4 3, DDVP D
B~ OBRAEIC W TIHRE T4 £ & 112, EROEARKR
S BRI DOV TN,

il

% B H ik
L®E %
i ADEPZE - F5E
2. HERUHAE
FoagiEmR s - DDVP, 7+ 7x—F, YA bx—},

AFIFFA, £/ 7B FFRA, AFY INVITHEHET
FEWHUDOZNFNAETEL AV, ZOMOEERIL

ORGEMRERT WARS - RERTE VS -
2 OMPERIERT WA - BERER vy —
# To whom correspondence should be addressed: Yasuhide
Tonogai; 1-1-43, Hoenzaka, Chuo-ku, Osaka 540-0006, Japan;
Tel: 06-941-1533; Fax: 06-942-0716; E-mail: tonogai@nihs.go jp

BERY o Y .

BEFEEEE | FAEERIOmg 2320, FEEET
FN100me WZED L7z (100 28/me ).

RERERE  HFRERERBENERIML 2 LD,
FEbTI0mE 2L (1pg/me).

BHARER . T2 by, n-AFH Y, BEEETF VI
FEME TERROBRARIESITEE, T rF=F) Vi
A 7380 HPLC B % i L7,

Bond Elut® SAX, PSA: Varian %! 100mg/1.0 m¢ %!

Sep-pak® 710 V) Waters #8!, 75 ZH!

3. % =

EEE S O~ b 257 EBEBERTERS, LC-10A

Mihdr | BEEMERERE, RF-10A (300%) RO

SPD-MIOA (7+ b¥A4F—F7LA)

HAra<w bS5 7 ea—by boNy i — FiEL

589011 (GC-FPD, NPD)

HAZa< 777 /qEahEt (GC/MS) @

ta—Ly kSy A — Fitsl, 5971 Series1l

4. PIRIEE

1) REREEO T ,

BEERD 12t o TR 7 b= F YL Tl00 me
EHEL, £050me ZEEHIZHE> TH#HI/EL HPLCH®
HERAIE L7z, 580 050 me 13EEH# D Method I (25
>THEL, GC HORERERE Lz, B EoSirigieE
DEEIEIE I BEED & D BIfRF Scheme 1l (IR L7z,
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Sample

Extraction with CH:CN
]

CH:CN 100 mL

[
50 mL

|
50 mL

Partition with NaCl solution

Clean up by Bond Elut"SAX+PSA

Elution with 5,

Test solution

HPLC (LC/MS)

15 or 50%A/H

50%A/H

Test solution

GC (GC/MS)

Scheme 1. Outline for multiresidue analysis of pesticides
in agricultural products by HPLC and GC

2) - EE®

K ERVENE20 1€ % HPLCIZ, $7220 % GCIZIEAL,
Y- 7 ORI & ¥ — 7 TR b BRI BN - g L.

3) HERHER

HE A S HPLC THE SRS =2 1200w Tik 7
+ P AF—F7LAHiH2: (Photo-D) % v TRILA
N7 MVEREL, EEFRE L, /2 GC TR
ENBEY— 21200 Tid GC/MS THEEL7-.

5. HPLC RIE %

BEERD LR L

6. GC RIEZH

#54 ) & W Scientific #t#2, DB-1701 (0.25mm

id.X 30m, FEEO.254m)

#5 AR 1 60C (2min) —10°C/min —270°C (7 min)

EAOR R EIRER © 270C

7. GC/MS Rl

515 L L J&W Scientific 3¢, DB-1701 (0.25mm id.

X 30m, FEEQ.25um)
# 5 LEREE T 60°C (2 min) —10°C/min —270°C (7 min)
EAO, 3L =% — KM F VLEIRE © 270C
A4 VALEIE :70eV, £ 4 ALHik: El

FERBRUEE

1. GCIC& 2HKMREDMA

#T AL LTHEEDDB-1701 % vy, HHBFE LT
NPD ROFPD # R L, FRICE ) 6 EMREDO—FTHF
2iFo 7. FF9 I 0L GC-NPD 2D AR H I &
N7z, Zofizow TIIHKREETRIFICKRIE S,
GC-FPD O 54591 S s B IC e T & 7.

Tl b= M)V /EERGEETIRBARERESEE WAL
BNETTE = MY VBIRTOSMEE 2 5. BEHRY
TR7NVA VO VEEKEZEZF P Y LAEFHVWE
kY, FRYOOES T KB LRTFRERLE
72, KBOMPEFIZOWTH KB I YEBAKE S
MUY AW EAE CDFA FEE2 0 1M V) & EERHIR
PHD 2R LG40 MHEBOREZIT 72, LBl
RfiEE 3 FhFh5g L1568 THEL, ZhoniERz
Table 1 |Z/RL 72,

DDVP, X% I FkRA, 7 7z2— bOENERZEB L
F40-60%FEFE LK, Mo 3 HITBRFIZEINE h i
(DDVP ORISR ORRICL B EEZ S L),
WTENOBEIZ DN TS 6 LD EIIKEITZD S
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Table 1. Recoveries of pesticide standard by partition between CH;CN /NaCl solution

Recovery = SD (%),n=3

Pesticide* 1M Phosphate buffer s'Na,HPQ, solution
NaCl 5g 15g 5g 15g

DDVP 536 £ 195 473 + 158 372 £ 149 39.0 + 180
Methamidophos 446 £ 116 416 £ 9.1 448 + 103 426 £ 120
Acephate 56.7 & 13.0 496 £ 109 559 + 112 566 + 144
Monocrotophos 932 + 64 944 + 80 940 + 55 918 + 69
Dimethoate 905 £ 5.7 89.1 + 72 919 + 80 929 =+ 63
Oxamyl 80.0 =102 825+ 115 858 £ 98 924 + 105

% Two uf of each pesticide was added to 10 m¢ of 1M phosphate buffer (pH 7) or $3tNa,HPO,
solution (pH 8) + NaCl 5 or 15 g, and shaken with 50 m¢ of CH3CN.

Nhh oD T, SR HK—T 5 2 OREEIZBEHY
LERRICT BT EE LT
GCHEIZBWTIT HPLC I L TEMBSHE DL
EQHENLRVOT, 7 —rT7 v 7iZid Bond Elut?
SAX + PSA #Fw, 50 %A/H O—ESBEHTHSTH
oz, REZHWC6HEREEOWL I, b b, NFF
(BLE0. 2 ppm &N, AV ¥ (0.5ppm B 20 DR
MMENE L RIE L& 22, Table 1 1231) H1ERER LT
PN ESR, AU NS4 FICBITATEDE
BLIILALRD LN o7,

2. GCIZLZREDHKREA
FEZLVMAFTRYOI bIAEA I TNV A PL
— M0 14 ppm RO A% I F3RAQ0.01 ppm %, F 7-#R[EFpE
W 6 DDVP 0.03ppm ZRH L72DT, £0 GC-
NPD RUFFPD kA H A< 5 4% Fig. 1, 212
ML, VAP PRUTAZ I FRAZDOVWTI GG/
MS T AARY MV (MS) %Ml T&7/A, DDVP i
DWTITIEENE VD MS BHEIETE T, BEIRAF >
i (SIM) ECHERR L 7.

3. HPLC (L k2 BEDIRHB & T OMHESE

AT R OWTERD © HPLC 12 L 5 REDOHKT
Bl& ZDRERFICOWTIRE Lz, LEY, ALY, 7
L—77W—, NFFIZOWTOHKER%E Table 2 (IR
L7, Mg 512 OPP, TBZ, A <H# Y, Zair¥
YARAE, NFFPSRETVY -V, £ 7udt %
R L7z, wiFh b g KR 258 (MRL) LT Tho
7:.

Table 2 D&RIZOWT, HPLC TR SN/ A3 Y —
Z % Photo-D, GC(FPD, NPD) K& ¥ GC/MS(SIM) T #
SRR % Table3 [ Z/RL7-.

Photo-D IZ & ARz BVWTATHF YN, £ 70 TF
Y, €T N J =it UV BUTHRE 2 R % 3§72
BWOT,ERFERICZ 2O o7, £/ 0PP O UV I
35 <, Zan ¥y kA $0.01 ppm 25 Tid Photo-D
TOWRIWRERZ L2 E o7, GC-NPDIZLBA4T
avty, EFNy ) - VOREIXEWO TERREIZDON
TOERIITE LD o7,

%

HPLC RU'GC x V- HFEMHREBREEDO—F i
EERERL, RELZHATE - REICERLT, RiEsh
7e¥— 0 OREREORE % To 7.

PERDEBHED CRBAURRE LSBT A0 18
T h T LERCINTELEND o2, KETIETE L
= MY VAR SEE R R L CREL MBI TE
fo. 2P L, REICEBTETz—F, AF I FFKZR,
DDVP O RIYNZEIZH40-60%BEL DT, MBS hIzgE
DB EOEEERTDLEND 5.

% 7:, UV RUFL [k HPLC £ U5 GC R U°
GC/MSE#HEHTAZLIZE Y, MY -7 OMREY &
WEBIZ L. 2BL, A=FYN, EFAF -, 4
Tu Tk YEEZ UV BICEEE R BRI 2 R kvt
% Photo-D 2SikOF & %2 697, FRMICITEEBE I O
< 75 7 /EBGHEN (LC/MS) OBANLELEZDL
ni-.
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Fig- 1. Gas chromatograms for methamidophos and dimethate in okra extract by NPD and FPD-GC
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a

10 zo 30 (min) 40

Fig. 2. Gas chromatograms for DDVP in strawberry extract by NPD and FPD-GC
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Table 2. Pesticide residues detected in imported fruits

No. Sample Country Pesticide D?]:EEICS d (Igfnl:)

1 Lemon A USA. Chlorpyrifos 0.01 0.3
Imazalil 1.02 5
2 Lemon B USA. OPP 0.87 10
TBZ 0.46 10
Imazalil 0.36 5

3 Orange A USA. Chlorpyrifos 001 03
TBZ 0.42 10
Imazalil 0.90 5

4 Orange B US.A. Chlorpyrifos 0.01 03
OPP 0.38 10
Imazalil 0.84 5

5 Grapefruit A US.A. Chlorpyrifos 0.01 0.3
TBZ 0.30 10

6 Grapefruit B Israel Chlorpyrifos 0.01 03

7 Banana Philippine Bitertanol ) 049 05
Iprodione 0.75 10

Table 3. A list of pesticides detected by HPLC and confirmed
by photo-D*, GC (FPD, NPD) and GOMS (SIM)

Method . Pesticide in Table 2

UV-HPLC OPP, TBZ, Imazalil, Chlorpyrifos, Iprodion

FL-HPLC OPP, TBZ, Bitertanol

Photo-D QOPP, TBZ, Chlorpyrifos

GC-FPD Chlorpyrifos

GC-N PD TBZ, Imazalil, Chlorpyrifos

GC/MS(SIM) OPP, TBZ, Imazalil, Chlorpyrofos, Iprodion, Bitertanol

* photo-D: photodiode-array detector

2) Lee, S. M., Papathakis, M. L., Feng, H. C., Hunter, G.
X [N F., Carr, J. E., Fresenius, J.: Anal. Chem., 339, 376-383
‘ ‘ N (1991
1) Shs%s, Hilohy, SHEXT, %8 E:AH 3) BB R RRREAL | AR
5, 39, 13-25 (1998) 47(5), 27-41 (1997), 47(6), 27-41 (1997)
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Reference Standard Data

H

VIEHEGEREERER Y atEr 7 S MBI AT vk ) 7 ARERES, (Control 961)

B 3 5HER - iR - Rz
BA R - [ E Rt ’

Potassium Sucrose Octa Sulfate Reference Standard (Control 961) of
National Institute of Health Sciences

Aya Kitajima, Miho Iwata, Keiko Maekawa, Hiroyuki Saito,
Tsuyoshi Tanimoto and Satoshi Okada*

The raw matrial of potassium sucrose octa sulfate was examined for the preparation of the
"Potassium Sucrose Octa Sulfate Reference Standard (Control 961)". Analytical data obtained
~were as follows : infrared spectrum, the same as that.of the Potassiumm Sucrose Octa Sulfate
Reference Standard (Control 901); high-performance liquid chromatography, one impurity was
detected; water content, 8.1%; assay of sucrose octa sulfate, 99.6%.
Based on the above results, the raw material was authorized to be the Potassium Sucrose Octa
Sulfate Reference Standard of the National Institute of Health Sciences.

Keywords: potassium sucrose octa sulfate, quality evaluation, authorization, NIHS Reference

Standard

HH=MEBEXRERS (A2 5V 77— ] OEERR
RSB B EREMAMBENER Y a gt 7 S5
FET A7V ) 7 LEE#EE (Control 961)” (H AR HiE
) 2ENEL-OTHETS.

1. EERKEH

R EEHE P RS L D AF L, FEiick
ZRBERIIRDOLEBY THS. HPLC IZ X BHERER
DA 99.8%, K4 7.5%, ER :100.5%.

2. ZEYHEBIURE

HBAFEREFY s\t 7 BT AT VA ) T LEHER
(Control 901 ; HJFEEM & MEFR) D 23t E L Lz, &
R OVEEY, SRS RAR L R W,

3. % &

AAZHE M ER O REGHEARRICH 720, TROWERKE
FHW.

FAVS R - BA%5E, FT-IR VALOR-IIL

MEKSNEEE | HEEE, AQ-61,

koo~ b7 788 Y —#HoKRY 7 CCPD,
WiHEs, RI-8012 R U B EHEEATH C-R6A Bl 7 — & JLHL
E.

# To whom correspondence should be addressed: Satoshi
Okada; 1-1-43 Hoenzaka, Chuo-ku, Osaka 540-0006, Japan; Tel:
06-941-1533; Fax: 06-942-0716; E-mail:okada @nihs.go jp
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v b yS7EICE ) MERBRETD.
BlEst

My | RERIET

%54 ¢ Unisil QNH2 (5um, 4.6X150 mm)

BN BT VB = 4488 BAKLILIZEMNL, U ¥
Bx FWTpH 3.5l L7
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BT AEREE 30T

MR BRIl me ¥ EMICEY, BEMEENR
TIEREIZI00mE & L7250 wl 20 54572 afit o & Bikk
TATIVA T LOESDRREFRD 7 VAT — Vv DiFI10%
DEEITED L) RSB ORNH 5 VI OKE %
W+ H, HIC, EERHIme ZERICEY, BEEL
A CIEMEZ2,000me & L7250 ol 2 H1R7 afft o
YREBTATIVAY) Y ADY — 7 HESEHBRESETHE
ENBGHNTG A= —2&ETD.

R EHA B Y -2 0%, Yatt s YmRT A
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. Fig. 1 Infrared absorption spectrum of the raw material for Potassium Sucrose Octa Sulfate Reference Standard
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(BMEETE). ABROFETERREZITVHIET 5.
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2) FRIMRILA RS v

AKenB & U HBEERORIRILA T vz 84ks)
YOASERIFECLIVREL, MBEOARY PVERKKT AL
&, A—EEOL A AROREORIAED b
(Fig. 1).
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Fig. 2 High-performance liquid chromatograms of the raw
material for Potassium Sucrose Octa Sulfate Reference
Standard

(A) : Raw material
(B) : Potassium Sucrose Octa Sulfate Reference Standard
(Control 901)
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Reference Standard Data

H

SMEEGAMEEZERN b o v ¥ RS, (Control 961)

LB - EEE - BT - A
BA WP - EEEE

Thrombin Reference Standard (Control 961) of National Institute of Health Sciences

Aya Kitajima, Miho Iwata, Keiko Maekawa, Hiroyuki Saito,
Tsuyoshi Tanimoto* and Satoshi Okada

The "Thrombin Reference Standard (Control 961) " of National Institute of Health Sciences was
prepared. The precision of filling into ampoule was about 1% as C.V. The content of a-thrombin
was about 87%. The thrombin potency of the standard material was assayed against the
Thrombin Reference Standard (Control 8710) according to the method of JP XIII and the potency
was 1033 + 59 unit/ampoule. From the results, the potency of the proposed material for Thrombin
Reference Standard was defined as 1,030 units per ampoule.

Keywords: thrombin, NIHS Reference Standard, potency

1062 F I EN AR b0 v ¥ U ER S AR
EEN, ZOBREKIIDIAT Y PEHFIYTONT &2,
HATOERE R (Control 871 1) — X)) OIEEIEAL L 72 o
Tefed, oy FOEEREEETLZ LIk o 7z BT,
oy MLEOERFHRET 5.

EBRTE

1. & & &

E I ERESAELEENFH b o v ¥ Z#E S (Control
8710) (610 Hfr/7 > 7 V) #MEH L7,

2, bOCECEESZBEH

o EESHEREE, vIoME,r5E2Ta b
OYE AN YA A VOFEETTIR Yy KT 52 F
CEEHSETCELL MYV EBRLE, borY
VYRR 1,000,000 BAZYS 72 o v METVTI V1 g &
UHLEEL g 2Nz, 17y Adizhor¥r#l,000
BUFoaEL, #RERLZIDTH Y, HHEESEER
SR L CRRBLL 72

3. RTAKE

G AR O TRICBI AR TARBELNL 20
W2, 07 7 vEAWCERBRERBREC-ABEEE
DMEEIT->7:. ERRENRKIIBE 12 EERENBRE
WL TR L2, ZAHBRRY VBT VT I v 2

# To whom correspondence should be addressed: Tsuyoshi
Tanimoto; Hoenzaka 1-1-43, Chuo-ku, Osaka 540-0006, Japan;
Tel: 06-941-4419; Fax: 06-942-0716; E-mail: tanimoto@nihs.go.jp

#12 LT Lowry £V CllgE L 7.

4. JIVESRIKED
 Laemmli D82 > TRENERE B L. Thb
L, BEMBERL 7Y SVORER Y > TNy T 7
— 0.5 mg ITED L, WHEIKE D T 16 S HmE L, SRS
e Uiz, EHAT L ue 2 F\T,SDS-PAGE F 12.5 %
IV TERKE L7z, ERIKEIZEE L PhastSystem % H
Wiz RESOBIIIESRT TEH L.

5. HMERIEx

HR MOy ErEaEEr —MY B Lz CRERL .
7L, RIBZIBEORL 2 228 L CFRLERDOER
BRI 5 F DAL & R /2.

RREELD

FEDARHOESRERRRU7-ABEZE 0 R R
2 FN#F112.93 +0.168 mg (CV:1.30 %) K U71.92
+0.0178 mg (CV:0.93%) TH ), BETHTORKT
AEIZELSEE SR TWS (Tablel), bO U Ui3sE
TRFICHCHEICE o T—8ESTILT 247, KIEHER
ABROBSFLAERY (phur ) OBERKBTR
BDEEIIH13 % ThHo7 (Fig. 1), 29 FO# Y K Ll
ETERLNAERESRAERL 7 ¥ IV oEYEF NI
1,033.2 &+ 58.8 AL TH o7 (Table2).

DEofERe o, REERERI 17 ¥ 7 sz 1,030
MO MO Er28tbnsBEl, ErESLAESE
HREFERT b a v ¥ VR (Control 961) (HAZE R H1E
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Table 1. Weight variation test and content of protein of the

material prepared for "Thrombin Reference Standard"

Sample Weigh variation Content of
No. test (mg) protein (mg)

1 12.84 1.93

2 12.77 1.93

3 12.60 1.95

4 12.81 1.93

5 13.08 1.94

6 12,94 1.93

7 13.00 1.93

8 12.99 1.90

9 13.08 1.90

10 13.14 1.90
Mean = S.D. 1293 * 0.168 1.92 £ 0.0178
(CV) (1.30%) (0.927%)

MW.
94,000 >
67,000 » < Albumin
43,000 »
<« o-Thrombin
30,000 »
<« §-Thrombin
20,100 »
14,000 »
i 2 3
Fig. 1. SDS-polyacrylamide gel electrophoresis of the material

prepared for "Thrombin Reference Standard"

1: Standard protein for molecular weight: phosphorylase b
(M.W.:94,000), bovine serum albumin (M.W.: 67,000), oval-
bumin (M.W.: 43,000), carbonic anhydrase (M.W.: 30,000),
trypsin inhibitor (M.W .: 20,100), ¢ -lactalbumin (M.W .: 14,400)

2: Sample (Ca. 1 mg of thrombin/mL)

3: Sample (Ca. 2 mg of thrombin/mL)

Table 2. Potency of the material prepared for "Thrombin Reference Standard"

Potency (unit/ampoule) Mean * S.D.
1035 1118 1005 935 1173 1019 1096 1035 1055 1044 1033.2 * 58.8
985 1030 1043 1076 973 1142 907 981 1086 1097

1047 1005 1003 1033 1033 997 978 1003 1005

R ELCEATAIEIZLA.
X Hik

1) Lowry, O.H., Rowebrough, N.J., Farr, A.L. and

Randall, R.J.: J. Biol. Chem., 193, 265 (1951)

2) Laemmli, UK.: Nature, 227,680 (1970)

3) B W, MEAT, BIFER  EFERTRE, 25,
988 (1994)
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Kallidinogenase Reference Standard (Control 971) of National Institute of Health Sciences

Miho Iwata, Aya Kitajima, Keiko Maekawa, Hiroyuki Saito,
Tsuyoshi Tanimoto® and Satoshi Okada

The "Kallidinogenase Reference Standard (Control 971)" of National Institute of Health Sciences
was prepared. The kallidinogenase potency of the standard material was assayed against the 2nd
Kallidinogenase Reference Standard (Control 854) by the enzyme assay method using H-D-valyl-
L-leucyl-L-arginine-p-nitro-anilide as the substrate. The potency of the Kallidinogenase Reference
Standard material thus obtained was defined as 119 unit per ampoule.

Keywords: kallidinogenase, NIHS Reference Standard, potency

19824 ICEV AR Y ¥ — YRR T Table 1. Potency of the material prepared for

WCEELY, 19844120 vy FOEFH 247\ 2 M B o EERE "Kallidinogenase Reference Standard"
M ELE L2, 40, BITHEEROERI R kot Ampoule  Unit/ampoule Mean
DT, SEAEOEEREIEL, By FOEFHEFTo 1. No.
LT, #0#R2HETSL. B, WU I ¥ F—E¥HE 1209
FEREAAERFE LIRS A LIk, & ! o 1218
e S AR R R L 7 o 72, né
£ B 2 1196 120.0
1215
R E & 1212
EvEELESNHENETY Y Y ) ¥ - FERR 3 120.1 1202
~ (Control 854) (115¥fi/7 > 7IV) ®fEM L7, 1194
2. HUT/FFr—EEELKRARH 120.1
A Yy - U R REANL 7 5 B A S A L7 4 iﬁi 1146
VT IFF—E (TAVHFLLARUFBEEL) 24 :
HEE L HITKITED LTk, Ty TMTEAL, EESER . 1@2 63
L2z DTH Y, NA ZNAE(FA D) ICHIE L TRBL 72, 1179
At OREBHEEZETIE, 17 > I VFOAMEEEIT4.8mg, 177
H) TP —EHMIEI8. 5 BAITH Y, HEETRETO 6 119.2 1188
FETAMEILERE0.1% (n=113) TEEIh TV, , 1194
3. HfRIEE 1212
BT —EoIElEE, XTF FEEEE D- 7 120.1 1199
NYN-TOL Y N-TAFZYp-= b0 7= F[S-2266); 1183
Chromogenix AB ) # AW/ zBEEFENEEY I2X 04T 117.9
8 1187 1180
* To whom correspondence should be addressed: Tsuyoshi 1173
Tanimoto; Hoenzaka 1-1-43, Chuo-ku, Osaka 540-0006, Japan; Mean + SD. . 1187 + 2.3

Tel:06-941-4419; Fax :06-942-0716; E-mail: tanimoto @nihs.go jp
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EEGHEEE S 7 I izont, AUV r—EiE
#4h (Control 854) #AEUEIC L CZAEN 3 MY ONffi%
WEL, 7Y 7N EOEYEENMEE KD T TR
DIKT VT NVDOERNHOEHMEILI8. 742, 33HALT
Hot: (Tablel) . BTAEE, WEHELEDLME
HOEBREILL.06%THY, KTABRHEMICAKE R
T o7z,

PDEotERErs, REERERTL 7Y TVHIZ1I9E
MOB) T I FF-EEETCLOEREL, BVEER
SRR Y ¥ A — YR (Control 971) (H
AERFHEEL) L LTEATAIEIZL.
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1) &K W, HEFE, AR, KRR | HERE,
101, 128-131 (1983)
2) B W, SEFR, Mk, W 71 mERER,
103,116-118 (1985)
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1997
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Reference Standard Data
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S RSE o A AT SR TR L 7 — VEEHE § (Control 971) i OF

INIVIF VLT — VEEHESE (Control 971)

wA O m - EmEEE - bR 3 BT
kS - FHEEE

Retinol Acetate Reference Standard (Control 971) and Retinol Palmitate Reference
Standard (Control 971) of National Institute of Health Sciences

Tsuyoshi Tanimoto*, Miho Iwata, Aya Kitajima, Keiko Maekawa,
Hiroyuki Saito and Satoshi Okada,

The "Retinol Acetate Reference Standard (Control 971)" and "Retinol Palmitate Reference
Standard (Control 971)" of National Institute of Health Sciences using the assay of vitamine A
ester were prepared. The proposed materials were evaluated in collaboration with four
laboratories. Analytical data obtained were as follows. 1) The purities of retinol acetate and retinol
palmitate measured by HPLC were 99.9 + 0.06% and 9456 + 0.06%, respectively. 2) ultraviolet
spectrum of retinol acetate and retinol palmitate showed the Ap. at 326~327 nm. 3) The
difference in relative extinction of retinol acetate and retinol palmitate at 300 nm, 310 nm, 320 nm,
330 nm, 340 nm and 350 nm are within the range provided in JPXIIl. 4) The contents of retinol
acetate and retinol palmitate were 52,000 IU/g and 52,200 1U/g, respectively. Based on the above
results, these proposed materials were authorized to be the Reference Standards of the National

Institute of Health Sciences.

Keywords: retinol acetate, retinol palmitate, quality evaluation, NIHS Reference Standard

HE—RRBREL Y I v A EREOREDLEEIR
WEhD, BITOEY IV A EREICHPLCEIZL B E
BEEREELEBNT A2 ARTHRE SN TwaA, HPLC i
BEERLF 7 — b, IWVIFUEELF ) —VOLZATINVEIY
FIVARDPINGEERTHEHOESY IV AEGER
CECRHAESND ETFHENDLY, TOFEREET LRI
BEFOFRELTY Y I AEREOHS R TIY
HMELDH, BIE, €7 IV ABEDEER L LT3[
yOw 7o 7RAERLS ) - VEESIRUTEE 7 o
YIRSV IF UL —VERER) PHAERS
T L LTRESNTWAD, ThbidEBra< by
7B L HHERRBRTHVW AR THE., 22T, F
%8 FEDEUHERBITEEREZARIIBNT, HE—
BRBIEL 5 3 v A BREORERMEIED S 72012,
IAFAVEVY S I ADHPLC I L 2 EBEICHEAT
LI EREWE LIEERRLF ) — VRSV IF UL T
J = VIR EER O EFICRET S I EHRES L.

ZZT, SFFEEROBEHSELMEL, TOREFEMz

* To whom correspondence should be addressed: Tsuyoshi
Tanimoto; 1-1-43 Hoenzaka, Chuo-ku, Osaka 540-0006, Japan;
Tel: 06-941-4419; Fax: 06-942-0716; E-mail: tanimoto@nihs.go jp

EEE M EREEMER, BAT Yy v alh), HFES 3
YRV BEEBO 4 RETORRAREIL > TiTo 72,
BT, 2OHREHRET 5. '

£

1. BERREAOHARN

EEGHEEE O L F / — )V E KL Hoffmann-
Roche # T, VI F VLT — VEKIZEFL ¥ 3~
BTHE, BELLLOEMER L. ComEAREZEFY
FIVEICBWT, MPYETIVINIL Y EERERTY
S5HIU/E L%b LI H ML 2B, ZOBICHERL
A& LTBHA RU'BHT 218 47205 pg 3 20ML 7.
FYEOIHTHRLEEBEL 7/ — W UL 2+
YEEL T — W BEEBERICBWTY 7 M TR
1A 7eNB7-0220mg FORTAL, ThiiEER
fEtme L7z,

2. BB FAE

(1) HPLC &2 & 2 HifEalEr
BREERERIR 17 TVONBEYOBEE X EFEICED,
1me 124910010 2 &dr & 5 122-7 028 — L 2 2 TH
L, REERET B, RBHEHI0 nl IZDEZRDEHT
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ko~ b7 7EICE DRERZAT).
PlEdtt

Mibas | RAMREREEET (MBI E | 326 nm)

717 4 0 Inertsil ODS-3 (4.6 mm ¢ X 150 mm)

BB . A5/ —

PN i i1 AV A " R+ VA IR wi g - A Vs A 1%
DORIFEEA, FREFNRZSHILT5I2 % b & 5 IZFHEE
T5.

ERBIEEH | R Y -2 0%2 s, BERLF/ -
DRI O/ TREOHBE ISV IF VBELF 7 — Lo
PREFRERI DAY 2 f D #E .

(2) =ik

T GER GO N TEVORNEx AVWT, £+ ZWE
HAERF—RRE (€730 AERE] OF 15212
Peo THELT.

FEREEL

1. # E7N

BERR L F ) — VRNV I F VL F ) — VB G
#Himid N ER AR ER KRR AREHORER Y
T I TENITETALIZLDTH A,

2. HPLCkIC & BB

FEEEL /) — VROV IFVEEL T/ — v u< b
Y5 A%k Fig. 1 IIRT. BBV F/ —VidE 5 Ehd

(A)

HROFW1ADOE -7 & LTHEB SN, WRESFET

0.05% L LD K — 7 13EE0 Y, MEEI399.9+

0.06% (n=3) THotz. —H, "SVIFUVELVF/—
VTR EAMFROEY — 725G L7228, #5104,
1353 R U255 ¥ — 2 SR b, $RITHI2553 A
M- 7 0EERERESRETHL% TH 7.
IHHEDTEDDL, NVIFUEELF ) - VORKESE
FETROHMEEIX4.5£0.06% TH o7z, 7SV IFUEEL
F - VORBBIIBAEOEBEHM T I LIZEETS
ABLEZLNTWVWA, V¥IVADERERHERIZESY
TRTEE, AEHSHOBEOME TIHIZHERE L TOM
O IIRETH 57, HRETIIEE (BB TFo
ERVELENDLI LI ->TEY, oA ICIIEER
CEF NS BAEDUNE \HE ST SRS L 74
MOMETH SR e LTHEATEZ L2 LN,
3. F E

fEiE R EERO N T VAEYOBEEEZHHICED,
(€% 32 AFRE] SUHEICE> THE L AREERD
AR A7 V% Fig. 2 \ORT. BEEELV S/ — VR
U2V I F UEEL T/ — b b D IZIER326~327 nm (ZIRIR
DOFmARERLZ. T2, E326nm OWRFEE#1.000& L
7: & % ® 300 nm, 310 nm, 320 nm, 330 nm, 340 nm &
U350 BT BEEEDIIZEFNEFN[E S 3 v A R
WCHREINTWA{EN £0.0300HFEIZH -7z (Table 1),

(B)

| | | |
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Fig. 1.
Standards

High-performance liquid chromatograms of the proposed material for Retinol Acetate and Retinol Palmitate Reference

A) : The proposed material for Retinol A cetate Reference Standard
B) : The proposed material for Retinol Palmitate Reference Standard
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Fig. 2. Ultraviolet absorption spectra of the proposed material for Retinol Acetate and Retinol Palmitate Reference Standards

Wavelength (nm)

A) : The proposed material for Retinol Acetate Reference Standard
B) : The proposed material for Retinol Palmitate Reference Standard

Table 1. Relative extinctions of "Retinol Acetate Reference Standard" and "Retinol
Palmitate Reference Standard" materials
Retinol acetate Retinol palmitate
A (nm)
A B ACA — B) A B A(A —B)
300 0.582 0.578 + 0.004 0.576 0.590 — 0.014
310 0.814 0.815 ~ 0.001 0.807 0.825 - 0.018
320 0.947 0.948 — 0.001 0.944 0.950 — 0.001
326 1.000 1.000 1.000 1.000
330 0.979 0.972 + 0.006 0.983 0.981 -+ 0.002
340 0.795 0.786 + 0.009 0.804 0.795 + 0.009
350 0.528 0.523 + 0.005 0.541 0.527 + 0.014

A relative extinction of standard material.
B: value provided in JP X1

Table 2. Potency of the material prepared for "Retinol Acetate Reference Standard”
Potency (IU/g)
Lab.
1 2 3 4 5 6 Mean = S.D.
A 51880 51360 52080 51430 51840 52200 51800 £ 340
B 52610 51910 51950 52270 51780 51830 52060 * 320
C 51820 51720 51790 51890 51890 51800 51820 % 65
D 52440 52610 52000 52250 52310 52140 52290 £ 216
Mean £ S.D. (n=24) 51990 % 317

400
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Table 3. Potency of the material prepared for "Retinol Palmitate Reference Standard"

Potency (1U/g)

Lab.

1 2 3 5 6 Mean * S.D.
A 52270 52330 52510 52280 52450 52050 52320 * 161
B 52230 52920 52140 52540 52080 52310 52370 £ 314
C 51570 51600 51880 51840 51960 51800 51780 £ 157
D 52040 52800 52100 52350 52590 52230 52350 £ 294
Mean £ S.D. (n=24) | 52200 % 340

COZEREABEHBOERBII[EY IV AEERE] 1
HEO#EMAPTETHHIEERLTHWADT, 326nm |2
B AWAE L ) WEEREHRO 1gb47hoEy IV
A BT ERD. £OREE, BEEEL 5 — VAZHE SRR
fnid 1g #72052,000£317H 47 (Table2), /%L 3 F
LT/ — VIEMEGER ST 18 %72 952, 200+ 340 AT
(Table3) = &8 LTz,

T & B

BEICHEBELUEERELF - VRSV IF UEELVF
—WEVT VAT RIVICHER UL T — IV R UI% L
IFUVEBRLF ) - VIEERBEHRORE L 4 BB TOKME
RETHEL:., ZORKE, RETHEMRRE (€5
IVAERRE] B1EOHRAPIRLEMEELD 2TV
ZEDREN, FEEEICL o TEEREL T/ — VIR E

Tt 1 g %7052, 000:317HA7, SNV IFUEELF S
— VISR G 18 72052, 200340 &AL
TWAZEBHLPIZR o, 22T, KL ENF
MBI DOBEREL 7/ — I VER#ES, (1g 52,000 BALER)
(Control 971) RU/VSIV I F VEELF /) — VBHES, (1g
52,200 BALE&H) (Control 971) & L CEMAGTT A Z LT L7,
0z, AEEGFEHORER REFMICHL) T
HWFEF LRy ¥ a6, BFY Y I 0 ®EUH
HEREHO BRI LT T,

e [
1) @EHEgHE, s X B4 W EBEELFR, 28,

795-799 (1997)
2) BHZUIEHARERF ¢ pp.89-91 (1996)
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Reference Standard Data
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Cholecalciferol Reference Standard (Control 971) of National Institute of Health Sciences

Miho Iwata, Aya Kitajima, Keiko maekawa, Hiroyuki Saito,

Tsuyoshi Tanimoto and Satoshi Okada*

The raw material for cholecalciferol was examined for preparation of the "Cholecalciferol
Reference Standard (Control 971)". Analytical data obtained were as follows: melting point, 83.8°C
; UV and infrared spectra, the same as those for JP Cholecalciferol Reference Standard (Control
945), respectively; specific absorbance at 265 nm, E}%, = 485; optical rotation, [¢ 1§ = +107.4°;
thin-layer chromatography and high-performance liquid chromatography (HPLC), no impurity

was detected; assay, 98.9 % by HPLC.

Based on the above results, the raw material was authorized as the Cholecaciferol Reference
Standard (Control 971) of National Insutitute of Health Sience.

Keywords: cholecalciferol, quality evaluation, authorization, NIHS Reference Standard

FHT=CERAER S (2L ANV 70— )v] OWEFE
REREKUCEREICH SN EVERERAmE ERZEET =2
LANY 7 za— VBN (Control 971) ##l&L7-DT
HwET 5.

1. ZEREH

FEHE G ECEHE Duphar #: (49 ) K D AF L2 AIE
wmEREE, SMEOIVINT 7 20— V100 mg &
T YTV - TR L, BFRERLRE, BEsht
LDOTHA. '

2. ZEYESIUHE

HARERFIVAIND 7 20— VEEHER (Control 945 ;
B RS & B D 2 3 IRICABR 2 T o 72, BREITH M
mn AT ARAE L o & B v 7

3. & &

AEHE R E R O MEFHERRICH 2D, TrinflEig
W/, '

IIJOEMEFRF: A PTF—, AE-240 #I,

HECALEERD | BEEET, UV-2500(PC)S &,

IS BEEET ¢ HA %S, FT-IR VALOR-IIL

BeStEr ¢ BARS K, DIP-370 1,

Bl ESS | EAEERT, PA-20S B,

Withkoru~ L5 7%E | HASHKD TRIPAR-VI E

‘

# To whom correspondence should be addressed: Satosi Okada;
1-1-43 Hoenzaka, Chuo-ku, Osaka 540-0006, Japan; Tel:
06-941-1533; Fax: 06-942-0716; E-mail: okada @nihs.gojp

AR 7, UVIDEC-100-VI Btk g, Eh w7 — & L
$HE S-MC R UMEIEAKAE GRiERS:, TE-104S #Y).

4. REBRFE

BT 00iE»E, $+H=8ERERERFO—R
BEBIUVEHRGESE (ALY 70— )V] ORBE
FHER L.

(1) @Eru~ 757 (TLC) EIC & HHMERER
WA AN RS LTy FEBEI Y S F N
60F; (E¥, 0.25mm).

BREEE . vraasy/JrF L —FIViRE A,
AEHE R IR R B R OV H B
0mg 2FFBICED, FRFIZZ200K0V A Imd #1F
2z TED» L, SRENSIR R OHERR L T 5.
BUEER ORI | SRHA TR OB D 5 ~10 pd
(TLAHNY 7 20— V50~100 ug HHME) 2D H 5NV
HEBIRICEBETAZREDIT LA RY L, BHTH
15em B L7k, JBEET A, HBHICIERE Y%y
F L7221k, 100CTH57HmMEL, BELICHRTHET 5.
(2) Wfkru< 757 (HPLC) #I2 & 2R
FEEMFER R U H BRSNS mg TFO8BHICED,
FRNENLCAV A2 v 4mg ZEEMECMATED?L, &
AR OCEEREE T 5. ZRLDOMWI0pl 2D X%, XK
DEBTHE s a< M 79 73X Y RERFATS .
Bledtt

Meigs | FOMROBREST (MR ¢ 254 nm)
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%5 A . Chemcosorb 5Si (4.0 mm ¢ X 150 mm)

BEAE - AFH /-7 INT N I— VR (997:3)

# & :2.0m¢/min

h7 LR 20T

HSLDEE CBRE [aVAINy 70— OEEE
BTN T LADBERERTS.

M R AT I me  EREICEY, A VE 25>
A TERIZI00mE & L0 pl OBz aL iy
T U= VOEEPRFED T NVAT — VD#10% DE &
W25 X ) CREBEOH TS B WITRERIORE 2 RE Y
B, B, EEFRIM R IEREICED, AVF IS5 0%
A CTIEMEIZ2,000me & L7210 wd 2251572 a LAy
7ra—-Vo¥— 7 EESABEMETHEENS LI I
BEOPHNGA—F —FFETH.

HEREREHE . Y — 2 0%, abivi7za—)
DR 0 2 D #iPH.

5. HER#ER
(1) Wik BRofRT, KBwnidin,

(2) b 83.8C

(3) MR A R MIVR ORI | EERFERO TS
J = VBB DOENRINARY PVERIET A EE, BE
265 nm [ZIRIE OB AHEED b (Fig.l). ZORkEIC
BT 5 HEOGE El%, (265nm) 3485Th o7, HE [

VANY 7 zu—)v] ORBRKEEOREE, F—5&H#T
450~490TH 5 T kb, AFEMEREEO IR EE4851E

Absorbance

Fig. 1.
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Fig: 2. Infrared absorption spectrum of the raw material for Cholecalsiferol Reference Standard
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Fig. 3. Thin-layer chromatogram of the raw material for
Cholecalsiferol Reference Standard

Solvent: cyclohexane/diethylether (1:1)

Spot: A and B are 50 ug and 100 pg of the raw material,
respectively.
C and D are 50 4g and 100 pg of the Cholecalsifercl
Reference Standard, respectively.

ORI Ea L7

(4) FHMRILA =Y bV o KEHE R ECR R OF H B R ok
PRI R 27 N VRIS Y Y AEFIEIC L D EIEL, W
EBOANRY MVERET L E, F—EROL I A2

DIREDOWIXATRD b7z (Fig. 2).

(5) BEAEEE : [« ]® =+107.4°(0.058, =%/ —
1,000me). BRE MaLhny7zu—)v] ORLERE
i3, H~%#T@-ﬂ%~+u?fab,%@&ﬁﬂ®%
HEZHBRIEEE L.

(6) WEREEEAER

(a) TLC# : HEERFRHRVCBRESERFOME 7 0~

NT A% Fig. 3 2. FRERECE RO H REEENR
b100pug DAEY PEFTRMP ARy MEIBHOLRE
Mol BB, KB LIV 70— LOBHER
Bﬁtio.lﬂg THotz,

(b) HPLC ¥ : e R R OV H R R ok 7 1
YN AD—fl% Fig. 4 R, BEEREHECRIR

176 BEvEEMRARHELETERMBE #1168
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[min} (min}
Fig. 4. High-performance liquid chromatograms of the raw
Start material for Cholecalsiferol Reference Standard
A B C D (A): Raw material

(B): Cholecalciferol Reference Standard (Control 945)
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AL, BRFEREMRBICHEEs v P77 7RICE )R
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BHSERE LTAELAIVINY 72 0—- V2 HE
%Em%ﬁ%_mﬁﬁﬂbtﬁ%,iﬁﬁﬁﬁﬁu,&W
y U= T T 7L BERIER ORI <7 P IVi§l
T léﬁmﬂ%@tb@ﬁﬁmtbf+ﬁ& B EE
THZEDPRELPE R o720 T, BENEEDELEENZE
FraL vy 7 zu— Vg (Control 971) (HARER

FiEER) ELTHE -BATHIEE L.
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1) dtB 3 BIEF, HHAE, MARH
R dAERAER, 113, 104 (1995)
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Reference Standard Data

o

=

7 B 5 TR GR T RERR | 2 7 = 1 — JLBEHE 5 (Control 971)

TR - HEER - FIRT - A
ax W - MBS

Tocopherol A cetate Reference Standard (Control 971) of National Institute of Health Sciences

Aya Kitajima, Miho Iwata, Keiko Maekawa, Hiroyuki Saito,
Tsuyoshi Tanimoto and Satoshi Okada®

The raw material of tocopherol acetate was examined for the preparation of the "Tocopherol
Acetate Reference Standard (Control 971)". Analytical data obtained were as follows: infrared
spectrum, the same as that of the Tocophercl Acetate Reference Standard (Control 941); specific
absorbance, EI% (284 nm) = 43.0; thin-layer chromatography, no impurities were detected until
50.0 ug of the loaded raw material; high-performance liquid chromatography (HPLC), one impurity
was detected and the amount was estimated to be about 0.68% ; assay by HPLC, 100.2%.

Based on the above results, the raw material was authorized as the Tocopherol Acetate
Reference Standard (Control 971) of National Institute of Health Sciences .

Keywords: tocopherol acetate, quality evaluation, authorization, NIHS Reference Standard

ETZYERARERS (B2 7 20— ] OHER
Bk CEEFICHV & N5 B EE G AR LR AT “BR
B b7 xu— VEERR (Control 971)" (H AR HiZis
) REEL-OTHET A,

1. FEREH

EEEREAHI T — A et L D AF L7z, FfCE
W, FFEBHEICIVBRSN, 8T ¥ 7TVl
0.16g Do/MFIFAREL, BEBBE L%, BEILL
bOTHAH, FAHICL ZRBREEIIKROEBY THS.

#Esu< 777 (TLC)EC X AHEEEER 1 37.5 48
FTHD ARy M 2D,

itk u< b5 7 (HPLC) H:iC & HHEEERER | i
WE0.8%.

R EE EIY, (284 nm) : 42.7.

E2 (HPLC ) :99.9%.

2. ZEYHRUREE

E+ - EBAERFHREBR N2 720 - VEER
(Control 941 ; H/FEHES L BEMR) D 2B E & L7z, &
R OVA S AR U R M & Bl v 7.

3. % B

AT RO REFEMABICH ), TiROHEEE
g AAYAR

# To whom correspondence should be addressed: Satoshi
Okada; 1-1-43 Hoenzaka, Chuo-ku, Osaka 540-0006Japan; Tel:
06-941-1533; Fax: 06-942-0716; E-mail: okada @nihs.go jp

HELEEEERT - B slERT, UV2500PC.
FINGEEERT - HASE, FT-IR VALOR-IIL
fitkru~ b 7o 7E | BEMENHEO LC-6A BLR
v 7, SPD-6A Eliii%e, CTOGABIA T AF—T U R
UGS E 7 — 7 ILEEEHE S-me.

4. BB A&

ISR T O00IIniE, BR—ERBRERY [HEf o
Jxu— )] ORBRELERL.

4., 1. BB/ /AT FIF7 (TLC) FHICKBMERR

B ANTHESLa—Fy FEBIRI Y A7 V60
(B&, 0.25mm).

RRIERL : v,

SEHA T R OIS T O B | AEue R R R OV H BARHE
0.0lg 20, ANFH2.0ml FMATENL, R
BRI BRE T 5.

e R O | REHA R OMEEEA 2.5~ 10 p 4
RHERBHBICAKY ML, Hl5em BRI L%, BT 5.
EhEEE R Y I CETE L2k, 10T TIaMmEL, ED
CHEELT CHET 2,

4. 2. HE/OTRITS57 (HPLC) HICLAMER

B

e S EE R O H BAEER0.028 TOREREICED,
FRNFENTEALY J —N2.5me IiEM L, REHEER
UHEHERE L 5. TNOLDOWI0pL 12D E, ROEHT
Wz < 79 7EICE D RBREIT .
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BERM 1.0 ' r ’ ’
Bege | SBSMROEREERT (B R © 284 nm)
%9 . : ULTRON N-C18L (4.6 mm ¢ X 150 mm)
BEIH - A% ) — /KR (98:2)

# & :1.1m¢/min sl ‘ ]
hT MRE 35T

MR AZR AT Il me 2 EREICE Y, ks ) —
VEMZ CIERIZI00mE & L7210 pf S5 FeER b o
TR = VOBEIFREROTINAT = VOHI%DE S

7% L)WMD W & B VIZEEHET OB 2 T "
B, S50, MEEEI N RERICRY, fkny s~ 8
VM A TIEMZ2,000me & U710 pf A 5 1572 HkE b 5
A7 20— VOY - WA EBRGETHES RS L9 < ol |
CREOBH/ST A= —RRETS.
ERRERE  FE - O/, B2 T720-V0
PRI O 2 fE O FEEE.
5. HBRER sl |
VR BN

HAAFEHOMEDWET, ITBWnidZzn.,
2) EHRILA 2 NV U RS
HEOHFETHE LEEREROL Y / — VEEO% . . . .
BMRIRA <2 bV ATIET B & &, 284, 6 nm {58 12 RHY O a0 a0 280 a0 300
DR EZRO (Fig.1). BRRIGERIZB T 5 WG '
Elen (284nm) (343.0CH Y, HEBRBICEET 2. (H Fig. 1. Ultraviolet absorption spectrum of the raw material for
J& 1 Eltn (284nm) = 41.0~45.0). Tocopherol Acetate Reference Standard
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Fig. 2. Infrared absorption spectrum of the raw material for Tocopherol A cetate Reference Standard
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Solvent
front
8 0 L) - .
Start
A B C D E F G

Fig. 3. Thin-layer chromatogram of the raw material for
Tocopherol Acetate Reference Standard

Solvent: toluene

Spot: A is 50 g of the Tocopherol Acetate Reference Standard
(Control 941).
Bto G are 50,25,15,1,05and 0.25 g of the raw material,
respectively.

3) HAMRINA R + v

i R ECE B O H RS ORIV A R 7 bV & R
# GROMRIXA R M VlIERIEL S PY 7 2A4R) 124D
AEL, MEDANRY PVERETLEE, A—EHOL

IR DSRE OWINARD b iz (Fig.2).

4) HHEESER

(a) TLC# : HEREFEARHREESROEE /7 n <
FT L% Fig. 3 1R L7z, AEHAR R ORI E b,
ARy PRS0 pug T TREAR Y MIFZO LWL o7,
Fr, AEICE AR L T 7 = 0 — L ORHIRTI0.5 ug
Thoi:.

(b) HPLC i | ¥R H K B REER DA o
<2 TS5 h% Fig.4 IRL. WEELEE -2 DEN
MICEBEEAORMY E— 2 PR & h, FhoDE—20
L LR A S, 12U GER & B BT S O L F—
FEoboLiEEE /. BRESFEICLVHEESS
BRI, HREESFR0.05%U LD E— 2120
&, E¥®GERT0.7 £ 0.05%, HEEERTIY £
0.02% L#fEEXN/. LB, HPLCHEIZ X DEHMEICIEZ
SN, TLCHEIZE o TIERE S Y, BRER b
a7 U )VOEBEYHFEMICH /) HPLCER L O A

@ ' ®

Y R S ¢ [ | Y T8 17 15 2
[min] [min]

Fig. 4. High-performance liquid chromatograms of the raw
material for Tocopherol Acetate Reference Standard

(A) : Raw material
(B) : Tocopherol Acetate Reference Standard (Control 941)
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ERLEROHEs v NI 7RI AEEREYH
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DEFELNT. 1B, EERBRICBIT Ak~ b7
T 7EOBRESRME, HRIEER M2 7 20—V |OERE
REER L7,
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S

iH B
FeBE b2 7 20— VERHERERNC D &, HREERZX
CHERE LR, BVERGEREEZIEE S
(AREFHEEL) L LTHo2RE2ETAHAILEZE
¥, Control 971 & L T8l - BB ZHHGEL 7.

pé [N

1) B X - wiNEF - FHOZ PMRHEH - K [\l -
R - AARIR, 114, 119 (1996)

2) BEHH—ER, KEIHEEE, LiIRE—, TR # . EEL
FF7e, 16, 506 (1985)
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Reference Standard Data

B

VERGESEEMZERET LI H IV Y 7 o a— VERE T (Control 971)

HBHEE - BB - FUNET - S
BA W - R

Ergocalciferol Reference Standard (Control 971) of National Institute of Health Sciences

Miho Iwata, Aya Kitajima, Keiko Maekawa, Hiroyuki Saito,
Tsuyoshi Tanimoto and Satoshi Okada*

The raw material for ergocalciferol was examined for preparation of the "Ergocalciferol
Reference Standard (Control 971)". Analytical data obtained were as follows: melting point, 116.7C ;
UV and infrared spectra, the same as those for JP Cholecalciferol Reference Standard; specific
absorbance, E}®, = 461(265 nm); optical rotation, [¢]f =+ 1025 °; thin-layer chromatography
and high-performance liquid chromatography (HPLC), no impurity was detected; assay, 102.4%

by HPLC.

Based on the above results, the raw material was authorized as the Ergocalsiferol Reference
Standard (Control 971) of National Institute of Health Seiences.

Keywords: ergocalciferol, quality evaluation, authorization, NIHS Reference Standard

=% EBERERS [TV THNY T 20— V] O
BREB L OEREICH SRS EY E# G ASEETRE
PV IThivi 7z a— Vg, (Control 971) # 5l L
72D THET 5.

1. RERFEH

EHE R EEHS Duphar # (9 7)) L D AF L7z KB
ERERIY, BMEOILVITINY 7 20— V100 mg
BT VTN - FREL, ERERLHE, BEHsH
725D TH5D.

2. 2EYHEBLIUHE

BARZBERFILIVITH VY 7 20— LIEHE D (Control 943 ;
BB G & iR D 2 3 IBICRER 2 1T - /2. R R
mm AT AFRRA S &

3. % B

e RO MR H ), TROWERER
J:: ARV AN
 kIISULMBE TR A bF—, AE-240 7,

HELAGHEST | BEE/ER, UV-2500(PC)S #,

AT IR © B4k, FT-IR VALOR-IL

BENGET ¢ HARSk, DIP-370 &,

Fh R PIERE | BT, PA-20S Y,

Whkru~v + 77 758 | BERSED TRIPAR-VI #

* To whom correspondence should be addressed: Satosi Okada;
1-1-43 Hoenzaka, Chuo-ku, Osaka 540-0006, Japan; Tel:
(06-941-1533; Fax: 06-942-0716; E-mail: okada@nihs.gojp

K7, UVIDEC-100-VI #lfigs, EAERE T — & UH
P S-MC R OMEIRANY GRERS:, TE-104S #1).

4. BB FH &

BT oI, EH=CERARERFO—EFR
BEBIVEXRRESLE [TV ITHLVY 70— )| ORER
EERERL.

(1) Eru<t7o7 (TLC) EIZ X HHERE

R . ANVIHET L I—-Fy FERBIRS ) 75 V60
Fass (Eé, 0.25mm).

BRGE . vyranFyr/JxF -7 ViRE(1:1D).

AEHA R R - MR R R U H B ARG
0mg #FH/IZED, FhFhizrunbiivi Iml #1E
TR THEP L, RS CRERE T5.

PR R O i - SBHE TR R TR EEIE IO 5 ~10 pd
(LW TH N7 20— )V50~100 ug HHLE) 22 )H 5
NHEBHIZSETRAFREDT 2O ARy b L, BT
#loem BRI L7221k, BET 5. SERKICIERE 2%
MEFE U721k, 100CTh oz L, B ICHIR CEIE T 5.
(2) Wfkrz o~ 757 (HPLC) {2 X 24tiERER

FESFEHRCHREEMY Smg FOEBHICE
EFNFRIZAVF I 7 4Ame #ERICMZTEHE»L, R
BHEMR BRI E T5. TRODMWI0pul 120X, K
DEMGETHE IO N 7S 7L YREREITS .
PlEgft

Kethde L BAREREEEN (B dR ¢ 254 nm)
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% F & . Chemcosorb 5S8i (4.0 mm ¢ X 150 mm) 1.0 , T
BEME . AFT /-7 INT NV a—= VR (997:3)
# & :2.0m¢/min

Bo LiRE 20T

HILDEEBF [ZVITHNVYTzu—)V] OER 08k -
BIZBIIAN T LDBERHERTS.

FRHERRE | ST Il me 2 ERECEY, 1 V25>
EINZ CTIEMEIZI00me & L7210 wd 2 5152 T Vv TH v
V72 U= VOEENVRERD TIVAT — VDK% DE 06 L A
BB L) ICRIBBROHR N B 5 IR OBRE A%
$5, Bz, EEREIn 2EREICED, AVFT 5
N CIERENZ2,000me & L7210 wd S S/l Th
VY7 zu—VOE—HEESHBRSETHESNS X
HWCEBOFHINT A= —%ZET .

HENEHRE AR - 0%, TAVTHIVT Tz 00—
W ORFERER O 2 5D #PH.

5. HBER
(1) HIK : BBORET, ZBVnidiw,

(2) BhsE 1 116.7C
(3) MBI A R PV RO SE | BEREROL Y
J = VEBROENRINARS PVERIET D L E, BE

Absorbance

. ' 0.0 L .
265 nm 2N DB AR btz (Fig. 1), ZOEEI 200 250 300 350

BT 5 LG Bl (265nm) 13461 TH o7z AR [= Wavelength(nm)
NIHNT T 20—V ] 2B 2 IR EREI445~485 Fig. 1. Ultraviolet absorption spectrum of the raw material for
ThdbZ s, REEGEHOLBLE=461IZHFH Ergocalciferol Reference Standarad
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Fig. 2. Infrared absorption spectrum of the raw material for Ergocalciferol Reference Standarad
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Fig. 4. High-performance liquid chromatograms of the raw
Start material for Ergocalciferol Reference Standarad
A B C D (A) : Raw material

Fig. 3. Thin-layer chromatogram of the raw material for
Ergocalciferol Reference Standarad

Solvent: cyclohexane/diethylether (1:1)

Spot: A and B are 50 xg and 100 pg of the raw material,
respectively.
C and D are 50 xg and 100 yg of the Ergocalciferol
Reference Standard, respectively.

BizEE& L7,

(4) FHBINA 27 bV o FEHERE R R OV H R g ok
AURIRARZ M Vv BALT ) 7 L8EREIC L D BIEL,
HEDARZ PVERETLEE, A—EEOL A ICHEBK
DIREDOWINAFED s (Fig.2),

(5) HEJeEE : [a)® = + 102.5°(0.05g, ¥ . —J,
1,000me). HE TZAVTHNY 70—V OFEGER
i3, FA—&ETT +102~+107"Tdh Y, ZEERZEHO
TEXEE X B BHARICHEE L.

(6) HipLAER

(a) TLC # : i EE & OBIERFIZOoVWTELR
g su~ Mo 4% Fig. 8 IOET. EEGENRY
 HRREEERE S ARy FRI100ug TTRMP AR Y M
BZEantdholz. 4o, KFERKEIZINTHINI 721
—VORRHRSFIZ0.08 ug TH o7z,

(B) : Ergocalciferol Reference Standard (Control 943)

(b) HPLC ¥ : e R & AR ROWK s v~
NS a0—Bl% Fig. 4 \IRT. BEREE RV HRE
ML b EEE S &fO%%%ﬁzéTﬂ%u@ﬁén
3, AEEGERIBO THMERDOTHLZ LN
=X (AR
(& B HRE [ZVIThr7zu—N] OERELES
L, HREERLHEICHPLC B2k ) HERE{To
T-RER, 102.4 = 0.56% (n=3) OEIELNT.

i i

BEEOELEE LTAF LIV T ANV 720—-V%H
%ﬁ&ﬁ&ﬁ%umﬁﬁﬁLtﬁ%,ﬁ%@%ﬁﬂu,ﬁ
a7 73 L B EEERVFINRINA S v
it ;5%mﬁ%®fb®ﬁ%%tbf+ﬁ&%ﬁ%
BTAZELVHbNE L o7-0T, BEVERMERELL
BRIV THNL 7 20— )VIEHE (Control 971) (A
ERHZRER) L LTEE  BATZEE L.

3 [

1) 6B 3 ®IRT, SHNE, MARHE,
MR © wAERHR, 113, 101 (1995)
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Reference Standard Data

H

VES S AL EEETERET 7 I iSRS, (Control 971)

& 3 EmSER - BT - A
BA M - HEBR

Thiamine Hydrochloride Solution Reference Standard (Control 971)
of National Institute of Health Sciences

Aya Kitajima, Miho Iwata, Keiko Maekawa, Hiroyuki Saito,
Tsuyoshi Tanimoto and Satoshi Okada*

The raw matrial of thiamine hydrochloride solution was examined for the preparation of the
"Thiamine Hydrochloride Solution Reference Standard (Control 971)" . Analytical data obtained
were as follows : assay by HPLC, 100.8 % ; spectrophotometric assay, 99.8 %.

Based on the above results, the raw material was authorized to be the Thiamine Hydrochloride
Solution Reference Standard of the National Institute of Health Sciences.

Keywords: thiamine hydrochloride solution, quality evaluation, authorization, NIHS Reference

Standard

F7 IV RUFOHFOFERFII L WD B EES
LR BRI “HEER 7 3 R R, (Control 971)" %
L0 THET S,

1. EEREH

RARDTERRSHI ) AT UL, FAHcBVT, B
w7y 7Iniz2me (500 pg/me) FOMFITTEL, &
HEaNbDTHhA,

2. ZEYHERUHAE

SRYH T EARER FEEF 7 3 ViZH#S (Control
932 ; AFIEER LGV & vz, SEER EEE IR
AL S i 2 .

3. & &

AR FR O BB B ICH 2D, TROBEHEE
FRW.

HELO LR © HA4)5, U-best 50,

ko< b 7T 7%E D BEEIEFRR LC-6A BK &
7, SPD-10A Elf 25, CTO-6ABIA S LA —T Y, W
V=L AS-950-10 Bl — v ST - RUEBEEERET—
& RLEEE S-mc.

4. RBFH &

DVififhra~ b7 7FIL B5ERNE

EE AR5, JICAREESR (Blak

# To whom correspondence should be addressed: Satoshi
Okada; 1-1-43 Hoenzaka, Chuo-ku, Osaka 540-0006, Japan; Tel:
06-941-1533; Fax: 06-942-0716; E-mail: okada @nihs.go jp

SGrlELTHEL) H0.1g 2HHEIZED, 0.001 N ERE
RUzE, L, EREC200me & L, EEERET5. R
BEREOCEERESm $Fo% EREICED, FREFNIC
PIEHE AT S me % BRI R, SRHAR R OHREA &
T3, ZOWI0OpLIZ2E&, ROFEHTHEI O T
7S L D REBREATY, WY EO Y — 7 IR T 5
FT7IVOE—7HEO Qr R Qs # KD 5,
MNIEHEW . KEERAFVORXY /= ViGH (3—
10000)
e
Hrihi2s | E|AVEREERE (MERE | 254 nm)
%15 4 . TSK-GEL ODS-80TS( 5 xm, 4.6X 150 mm)
B 1-A 2y Y ANKVEEF FY) AL Lg 2D
72K EERE (1—100) 1,000 mé (2ED 3. I D600 me
WZAY—N/TE b= MY IVIRIE (3:2) 400me %
mzs.
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#17 LR L 30C
7T LOEE BRI pe 10 &, EROKMGTH
kv ae &, 73V, REHFREAFVOIHFIZERL,
FONWENG L LEDLDEHND,
MR E R L D ERRER .
FEHE SRR 2me R IEREICE D, 0.001 N 3EEE U 2 1N
ZTIEREICI00mE & L, BB ET5. F724. 1) O
#eE W 2md FIEREICRE Y, 0.001 N RS A INA TIE
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5. ZRAE

WErsn= S 7B ToERMEIE, 100.8 +0.32%
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BREF 7 I VEERFERIC D &, ARIEER AR
HBAET L4558, B ERD Mg R s L
THo%REEETAHI & %259, Control 971 & L THL
1 - AT E BIE L2
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) 38 X - HFHAE - DMAEH - BX
DR, 112, 192 (1992)
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Fig. 1 High-performance liquid chromatograms of the raw

material for Thiamine Hydrochloride Reference Stan- -

dard

(A) : Raw material
(B) : Thiamine Hydrochloride Reference Standard (Control 932)
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Reference Standard Data

H

SRS A AR 7L K= v e Y E#ES, (Control 971)

8 3 amEE - JIET - Ak
AA W - FEEEse

Prednisolone Reference Standard (Control 971) of National Institute of Health Sciences

Aya Kitajima, Miho Iwata, Keiko Maekawa, Hiroyuki Saito,
Tsuyoshi Tanimoto and Satoshi Okada®

The raw material of prednisolone was examined for the preparation of the "Prednisolone
Reference Standard (Control 971)". Analytical data obtained were as follows: melting point, 238.4
€ (decomposition); infrared spectrum, the same as that of the Prednisolone Reference Standard
(Control 911); UV spectrum, An.x = 243 nm; specific absorbance, E}%, (243 nm) = 414.8;loss on
drying, 0.06 %; thin-layer chromatography, one impurity was detected; high-performance liquid
chromatography (HPLC), 4 to 5 impurities were detected and the total amount was estimated to

be about 0.51 %;assay by HPLC, 1006 %.

Based on the above results, the raw material was authorized as the Prednisolone Reference
Standard (Control 971) of National Institute of Health Sciences.

Keywords: prednisolone, quality evaluation, authorization, NIHS Reference Standard

EH=ERARERH [TV F=vu ]| OmZRER
DR, [7V F=vo s g0, HHERER &
) —WREB R EHICH O 5 E L EEmEm A
Wgeit “ 7L K=y Ui (Control 971) ” (AAHER
FIEE ) 2EhE Lo THRETS.

1. FEREFEH

e REEHI R EH L DAF LA, AL 5K
BREAIIRDEB Y TH 5.

FHMRILA <2 bV @ H e & —3%.

flis 2 236.3C.

BEJEEE ¢ +97.4° .

WEsu~ s 97 (TLO) HEICL2HERR . HE
e & — 2.

Hifkz o~ &5 7 (HPLC) HEIZ X AHtEER
i 0.02%.

HESGRE BI% (243nm) : 415.9.

E#& (HPLC{E) :100.3%.

2. SEMERUHE
BT ERERARERF 7L Py o L Fi#ER (Control

911 ; HSEEHER L UEFR) D AT & L7z, TLCIZ X
2 MBI E R S g ERIZERTE Fua v Ty

LN

# To whom correspondence should be addressed: Satoshi
Okada; 1-1-43 Hoenzaka, Chuo-ku, Osaka 540-0006, Japan; Tel:
06-941-1533; Fax: 06-942-0716; E-mail: okada @nihs.go jp

VEESBRORR 7L Fovo VEEG RV RER
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AR EE O GEFMARICH -, TROUEEE
o AAY AN

HELoJGRERT | BEER{ERT, UV2500PC,

LIRS ¢ BASE, FT-IR VALOR-IIL

R R © EAERT, PA-208 B,

Betat @ BHASG, DIP-370 B,

Witk u=< b g 740 | BEMEENEO LC-6A BIF
v 7, SPD-6A Flfa 18, CTO-6A B A T LG —T VR
OB R T — & LB S-mc.

4. BB A&

BIZETbonldnt, AR—HABRERY [TV F=

vur] oRBEERER L.

4, 1. #B/ /OIS 7 (TLC) FHICkMERR

WEBIK . ANV BT La—Fy FEBR VIV
60F254 (E &, 0.25mm),

BEGE VA3 r/vrunsy URE @3).

A R O TR O S | FEHE R E R0, 0208 2 &
D, Ay —/raaFRVAaEE 1:1) 2.0m¢ 2Nz
THEDML, SR ETA. lice Fuans v v R
0.0208 RUBERE 7 L F= Vo fEHER0.010g 2 & D,
FRENEAY =/ raakVARE (1:1) 2E»L,
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T 5.
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B LiEE 30T
W HIER R MR lme R IEREICE DD, yuaskiL A/
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BEW1me 2 EMEICE ,7Uu$»A/xy/~w
R (4:1) %MZ TIEREIZ2,000me & L7225 pl
@g@fﬁpp:}ﬂy®€—7ﬁﬁﬁaﬁﬁﬁ&
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KR 3 fEDFIH.
5, HBRER
D% K
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BHERE DX &/ — WIETHDRIVRINA R 7 v % il
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TR OY B BARYE S DRI R 7 R V& BAL
AT LAGERIEICE DEIEL, WHEDOANRY MU % BT
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72 (Fig.2).
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Fig. 1 Ultraviolet absorption spectrum of the raw material for
Prednisolone Reference Standard
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Fig. 2 Infrared absorption spectrum of the raw material for Prednisolone Reference Standard
Solvent (A) (B)
iront:
L]
o ©
o O
IS | VR R S Ju
A 4 01T 18 2 (] 0 15 18
[min] [min]
Start Fig. 4 High-performance liquid chromatograms of the raw
A B C D material for Prednisolone Reference Standard

Fig. 3 Thin-layer chromatogram of the raw material for
Prednisolone Reference Standard
Solvent:dioxane/cy clohexane(4:3)
Spot: Ais 1 pugof hydrocortisone
Bis 0.5 g of predonizolone acetate
C1is 50 y¢g of the raw material
Dis 50 g of Predonisolone Reference Standard

(A) : Raw material
(B) : Predonisolone Reference Standard (Control 911)
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Statements

BHRBED /N 77— 5 v B ORE L OV OFHT

FERE 2 1T, FHHUM

, EHEMRES, ANGIEHE, ARAT, WmmEEeA,

RIS e, BRIEAISCR, Wik =, hEE=S

Validation of Dissolution Testing: Evaluation of Vibration Levels of Dissolution Apparatuses

Nahoko Kaniwa*, Noriko Katori, Nobuo Aoyagi, Shigeo Kojima, Noriko Ishigame*, Yasuo Seta*!,
Tohru Shinba*, Kazufumi Fujiwara*, Tohru Nakai* and Y ozo Oda*

The collaborative study participated by seven laboratories was carried out to develop a
dissolution standard for evaluating vibration levels of dissolution apparatuses using enteric -
coated granules of cefalexin (EG). Dissolution apparatuses could be divided into two groups
according to their vibration levels and the dissolution test results of EG by the rotating basket
method at 50 rpm. The critical value of acceleration was about 0.05 m/s?, The upper limit of normal
dissolution rates of EG was calculated from the results of the rotating basket method at 50 rpm
obtained from low vibration apparatuses. All high vibration apparatuses used in this study were
distinguished by the limit from low vibration apparatuses, although most of them were not
distinguished by current USP calibrators. These results suggest that EG would be useful as a
calibrator for detection of apparatuses on high vibration levels.

Keywords: Dissolution Apparatus, Vibration Level, Enteric-coated Granules of Cefalexin,

Calibrator, Validation

HHRBRBOREHIEEMOGEAEICEEL 5252
EHSNTEY, BHABREPERT 1257 o TR
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i % CIRBIOBIER KT B 72012, REEFE AT
EHREBRBORE L~V ORI R FEMEIT) S L AT E
Bu, TOX) RIGAIIE, BMBBRERCHEENL->TH,
AN T L= EHCCEEERD LNV % i3 B EF S
LrorEYLEZONS, KEHERFS (USP) &, &l
HERBFOIREI 2 I Lo L T2 HEMABRICB I 2 EHER %
FMTAHIEXBRIELT, AT L —=FFEALRDY
LaL, B, EMEOX 77 LY v 2 abRiatkE
¥ (EG) USSP A ) 7L—% ko biaHRBREOIE
BOEMIZT T 5 BRSUIENI EXRWEENS.D EG
T EHABREORBLANVEFET A I T L -5 L LT
FIATAZE%HBIELT, 7TOo0REESEIZX 5 ILFFERIC

*ONHES G LER S, ¥ AREELGS
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Kaniwa; Kamiyoga 1-18-1, Setagaya-ku, Tokyo 158-8501,
Japan; Tel: 03-3700-8486; Fax: 03-3707-6950; E-mail:
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Assessment of Stability Variation among Batches, Packaging, and Formulations
- Application of Matrixing and Bracketing -

Sumie Y oshioka®, Yukio Aso and Sigeo Kojima

Assessment of shelf-life equivalence among batches, packaging or formulations of phar -
maceutical products, which was based on the range of shelf-life estimates, was proposed as an
alternative method to an analysis of variance (ANOVA). The power of this analysis was not
significantly affected by assay error, whereas that of ANOVA decreased markedly as assay error
increased. Thus, ANOVA exhibites a tendency to overlook the stability variation from stability
data of a larger assay error, but this is not the case for the proposed method.

Keywords: stability variation, shelf -life, range, stability equivalence

ICHIZE BAHREWRBRTA NIV IZBwTid, uy b,

BE, HHVIIEDLINFPEL DHHNOHAEDEHNDH
SEEI, FRFNIIOWTHE LN RENRRET— 5 %
FLOT—2o0FMIAMZEEL, TOEHHE A
DELTRTOEFGHBATEAZ LI o2TW5, Uik
ZZC, Uy MNE, BERD LT FHTREEICERE
RENLZVI EDEERICES, Oy M, A%Md LI
WHBTORERDEE % FET 5 FiEO—2 5T
(ANOVA) 75% %75, ANOVA ORI ERBEEIK
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BAdHDb. FZTANOVA L b EmdMeIc 228 %
ZPicay M, B¥HH LW IAGHOREEDOEE)
REMET & A HELE LT, AR o#EEOEE (L~
V) LHEVWTHEWORMFHIHIT 5 HERRE L.
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EEEELTo 7z,

F *
RS H50. 2% /month # X U0, 7% /month @ ¥ 0%k
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Fig. 3 Effect of assay error on ¢-(----) and g-error (—).
Degradation: 0.2 ( A )and 0.7( @ ) %/month.
Stability variation: 25%.

Critical point: 15% of the largest tg estimate.

—7F, 2B%DEEWDEE ANOVA (2 & - TEFEL 72
BT, BEENN0.SUUTOEERE T HWzGEIZH
> T, HEKRUEN0.25THNIE0% L LDOERTZDES
BITER, T2bb Ry —R20%BLTFIZT 5T LA
T&7:. LaL, Fig.d IZRTE ) ICEBRENTKRE( L
BIZLPoT gy —@RFLIHAL, RENPEKT
THZLPRENT.

Fig. 4 Effect of assay error on g-error in ANOVA analysis.
Degradation: 0.2 %/month. Stability variation: 25%.
Significance level: 0.25.

DED X1z, ANOVA TREZEDKEVEREE W
BIFERERDEL REL TEMARELRBDIIHLT,
MU & 2 HHETHE, EREEICL - TREREBYE
REF NI LSS, Y, oy ME, BN DLVIZLK
MORE.RDEE % 5T 2 HEE LT, RS
LBFENANOVA LD HATHBLEL LN &5
IZZEDEGE, FSMHAOREEMEE L CigREEHED
15% 2 —EnEEE LTIRETE B LEZ SR,
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H#Eh @ Aristolochic acids (2DWT

RHEF - AL - KH—B* - EERF* - ETE

Aristolochic acids in Herbal Medicines

Setsuko Sekita?, Hiroyuki Kamakura, Ichiro Yasuda*, Tomoko Hamano* and Motoyoshi Satake

Aristolochic acids are nitrophenanthrenes with a carboxylic acid fanction which have been
found only among the Aristolochiaceae. In 1993, rapidly progressive interstitial renal fibrosis has
been reported in women have been on a slimming regimen including Chinese herbal medicines in
Belgium. In Japan, at the Kansai district, several cases of Chinese herbs nephropathy have been
reported quite recently. In both cases, aristolochic acids was detected in the Chinese herbal
medicines taken by the patients. We have Asiasarum Root, a species of Aristolockiaceae, in

- Japanese Pharmacopoeia. Therefore, we quantitatively analysed aristolochic acids in these herbal

medicines and related plants.

Keywords: Aristolochic Acids, Asiasarum Root, A ristolociaceae

19934 1T~V F — TEEH FHE I AV O N7 EZERFAIT,
MELEHEDOIN BV, LEELBFHENEEL, REHZM
7215 B T (Aristolochia fangchi) DK%  aristolochic acids
AEFEILE Y L H#E & 1L chinese herbs nephropathy & L
TEBEZBUAD. FUL - HEER £ OHE 519964 ~
19974 TR THARE, FNnooMND 3 BIEEARE
(Aristolochia manshuriensis) % Fe& L 72 B S A4 38 5L
WCEET S DL AL EN aristolochic acids 15.1 x8/
gram powder 2RI SN, HEER SNz, TOELK,
BABMALBEARELEEG L EEANCX 2EHOBE
MR RO L, T7Tu8/8 LB D aristolochic acids
PR EN TV AY, BARERA TR [Fr 4 [ HE] O
IEEHIT  Sinomenium acutum, [E7 U I KE] &
Akebia quinata. X 13 Akebia trifoliata Y HELTHY,
Aristolochia B DEF IV Tw AW, L L, LK
*RETE, BE, BAERFINESEOR TIHEHTIT
b B, Aristolochiaceae © 7w ) AR FRNIB T B A

LT A7 D lIsE] v ANY A 2V Asiasarum sie-
boldii F. Maekawa X34 4 V) %4 v Asiasarum he-
terotropoides F. Maekawa var. mandshuricum F. Maekawa

* SRR S B AL BT S PT

#To whom correspondence should be addressed: Setsuko
Sekita; Kamiyoga 1-18-1, Setagaya, Tokyo 158, Japan;
Tel:03-3700-1141 ext.248; Fax:03-3707-6950; E-mail:
sekita@nihs.go jp

R2AF— XY ML, BRELERIBEZLF2 7 P -
ALy AmE (1998, 4. HHF) KWBWIRERL-AEEE
EDHLLDTHA.

DBHEEL, MECREZHVWTWE 20, KEEFD
aristolochicacids D € & W UL E L & » /2. # 2 T,
aristolochic acids DEH Z @i+ 5 L HICEEER BN
L, 0B LOMFIDIZOWTELET 5.,

aristolochic acids Mg & 18

aristolochic acids |, R#fbEMEL LTiZBL =}
BEETH T2 YAV ANEVEEE B ETAHILEW
BECTH 5. 195641 Pailer L5919 T A. clematitis 75457
B L, 34-methlendioxy-8-methoxy-10-nitrophenanthren-1-
carboxylic acid & L CLUSRI4ED{LEME, =+
DL ANEYENT F & A% TEH L 72127 O aris-
tololactams A3 & S T 5, aristolochic & V29 BRI
aristos (KZE B \») & locheia (534%) I2Hisk L, HR2 6 FH
WP LRSI AERE I EMNICH LR
TwhZ iz kb, 19614F, Mose #%1:100, 000 D # & T
HIMEROEE*EOAEREHL»ICL, BRGE LT
aristolochic acids #[EE T2 L FEHZ, W7 V—7I2k D
PEEEEIRE &N, IR E2BELT, FAYT
13 Madaus #% %FHIZE { DX —H =D HACITED 4,
SEIATEANE, THRURE, FRRICARIZEEEL LTRSS
RFE L7z, Hah s, BHETOBENEY LS HIEMED
WS N T WA, 208EH# 12 Madaus 3£ Mengs (2 & 1)
A EIREEND, ERBUFHEREELEEL Lo
7. RS invitro, invivo TOZEREHROHREHD H
5, 2, BAMABICLY, MWLM (S v b LD
203.4 mg/Kg, p.o. 82.5mg/Kg, iv., MZ v b I LDg
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183.9mg/kg, p.o., 74.0mg/kg, iv., BT X : LDg

55.9mg/kg, p.o., 106.1 mg/kg,iv., M~V X . LDy 384
mg/kg,p.0., 70. 1 mg/kg,iv.) OEELIERREIFIET
HLEBOLEN-Z s, LHFEMICKRETSR, 10mg
/kg, 50mg/kg, 100mg/kg % 5 v MIHEEROHRET S
Zkizk b, 10mg/kg THEOMBSRERF IV O—
ADEMAS, 50mg/kg TH—DMRIEIE L JRPEE D
7%, 100 mg/kg TIEMIRANE DIZIZTE4 2 BIEHHILE
INTVEY,

i, PETIEER TN KE, &2, Va—<F, HL
FE, #39E, @R, OEAERE, ERFIFERHL TS,
Fr, AV FTCREBWHEY O Aristolochia indica, A.
bracteolata % {55, BRH, THRUCHWTWA.

Y4 B2 OEEMEYRD aristolochic acids DEE

TR DIE i, aristolochic acid 1 & aristolochic acid
DOREW(A—H—FR, 1:52%, I :41%)THb7:
®, GEOEEFFTOLOICH /21T Aristolochia mans -
huriensis 7 657 HERBE 1TV, FRFNO 'H-NMR,
C-NMR % il5g LS 2 FEF2 L 72, BAH e A
SFMEERRE, HELLEMEREL S 5 L Z0ER
31 :40.0%, T :46.6%THHELEHL TS, FHIT,
WD T ANt A v (LEIsERE, MR, ¥4 >
FA Ly (HWEE | HER) OICELE, BERE, &
JE, EFBEOBLEDY ANYA 2y, bREAEYRET
BB L7y AN A 2 v, BEER R B T
L7zt 7% A4 Asiasarum  heterotoropoides, &4l
B oBEY 74 2 Asarum sakawanum, TR
YRR EBRIG THEE LBBEREOY 7 I 74 A
Asarum epigynum, FEERBEDHERBS TRE L7
YINT A A Asarum caulescens, FERIE DLy ¥ T
F 4, BEEREYHESRBS TERE LS4
Asarum canadense, 55 MM EERBE THEL
53T TH A Heterotropa blumei, ¥ B3P ILYHkiE
REGTHIE LA TANT XA Heterotropa kuma -
gacana D19FE A Fv 7z, SUEHIHTER AR & b BRI
S, ToREDH D LDIZOVTIIH EEE & 5123,
Y, ORI LFRENICDWTHIEL .
HPLCIZ L 2 EEBHWOBE, HTHILE, 47
VAT, YI3IH T F A D28 aristolochic

acid I %N Z10.010mg/g, 0.021 mg/g #ili S h=m
AT, BHICLTWAYANYF AV, # 4 HAL
PHIME EN o, ThICH L THESRIZA
P4y, #EM0.030mg/g, #H0.039mg/g, YT IA
v 7 A A FE0.012mg/g, H£0.400mg/g DITRIT, T
A3 A4 ¥ Y EINRCHRIOZER0. 032 mg/g, £40.029
mg/g, ALK THIEDIER]. 033 mg/g, FEH0.040mg/g,
1£0.200mg/g, 4 ) ¥4 L U EEE L T0.023
mg/g, v A T i EER0.040mg/g, VY EYTF
A b EE60.029 mg/g HSM Sz, FEBRFEBICHARE R &
FRAGEEMBZRSDINIGY A ¥ ik 21T o
TEH, HEERE 5 HE4H0.032, 0.018 mg/g, HH
0.039, 0.039 mg/g, €, H#%1.200, 1.180 mg/g, #[H
M EERO. 048 mg/g, JLEALERED. 031 mg/g FHH L Tw»
595, BTFHE»SEvTRb R STV,

—%, BAA#EIT arstolochic acid I 0.410mg/g,
acid I 0.100mg/g, ILFFE
acid I 2.980mg/g, aristolochic acid T 0.150mg/g &
HWEHEERLTWS,

P4 OBTEE FMIIRE LS L, $FI13%ER
AERFTRMERRT, [(RRRERTERZEOME
F10. 0% L& ] LHELTWD, 41k, FE
BB L a0s, BElERFTTAZ P WEL
EZTVA., ‘

aristolochic aristolochic

X 3

1) Jean-Louis Vanherweghem, Michel Depierreux, Chris-
tian Tielemans, Daniel Abramowics, Max Dratwa,
Michel Jadoul, Claude Richard, Dominique Vander-
velde, Dirk Verbeelen, Renee Vanhaeleh-Fastre, Mau-
rice Vanhaeen: The Lancet, 341, 387-391 (1993)

2) W, FEAA, MEER], RIHEER, fHHEA,
HHEA—, BEEG, FF B, FHEE, EEEX,
ZJE PE: BESEE, 39, 438-440 (1997)

3) HErhEE, MEER, EH—F, KTHEE, HELA,
ANIERE, FTHER, MHEMELL, EHA—, HEHE
G, THFE=E, B B, 2E K. HEXE 39,
794-797 (1997)

4) Martincic A. ; Zentralbl Allg Pathol., 94, 402 (1956)

5) Mengs U.: Arch. Toxicol. 52, 209-220 (1983)

6) U. Mengs and C. D. Stotzem : Arch. Toxicol. 67,
307-311(1993)
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Wik a< b7 7HICBIT 5 [REBEOBHMA] ZonT

& LIER*, WTHE, FEE

On the “System Repeatability” Specified in the Operating
Conditions for HPLC Assay in JP Monographs

Shozo Iwagami*, Haruo Yamashita* and Satoshi Okada®

The system repeatability tests in the operating conditions for the HPLC assay by absolute
calibration method are specified in 9 monographs in JP13 (Part 1). The reasonableness of the
specified system repeatablity, expressed in relative standard deviation(%), is discussed in
consideration with the specified content and also the probability of Type 1 error(g). For
simplification, it was assumed that the varience due to the analytical system(q 2) is equal to that
“due to other error sources(s2). Based on the above considerations, it was concluded that the
present specification of system repeatability(s o) in JP monographs is not always reasonable and
some of them should be reexamined following to the described considerations in the text.

Keywords: System Repeatability, System Suitability, HPLC Operating Conditions, Japanese

Pharmacopoeia

HREEERELEOEREIIBVT, ko< 757
ESEASNA@ER, HERERESREVONImE I
oW, BIEEGTIC [REBEOFIRN] OoHEISHESINT
Wa, Zhid, REHEAL, RWER, SRER, RWE, 7
— FBE R E, BEOZy PhSEBRENS K O
< b TS TEBIZONT, BEORRESERLERIIDOW
T, FORYWEHRIETEDOTR L, FHRVERL LT
EFBCHBLTO22HENIERTA2LENH D L 0%
AHICEDLCLDTHY, USPIZBV TR VAT LAY
PEEXER (System Suitability) & LT, FEH#LZRERMFEE
ENTW3,

BRICBWTIE, ek, RBRomIE] 2HET LI
blzoT, REIEEELLRE L TORRREE, #aH
DEBOEHRUEERAKE R L LU VEL T, iz X
FLORBRBELHRELTELELWAH B, HRI3T
[5#EN) 7= av] PBEFRELTHRES R, &
%OHREEREFICBT IR RORBEN, Ihtd
HICFORYMIRIESINDE I EIZRBDT, [RBROH
B oW TEIERBREPERE LT 72,

* I ST AR L B SRS SR
* To whom correspondence should be addressed: Satoshi
Okada; Hoenzaka 1-1-43, Chuo-ku, Osaka 540-0006, Japan; Tel:
06-941-1533; Fax: 06-942-0716; E-mail: okada@nihs.go.jp
AAF— P2V ML, BREZSFIBEELX 2T M-
Ay AR E (1998 4. F#) ICTRELLZAFEEL I LD
bDTHA,

1. [HBROBHME] EERK

BfE, HEE—MIIIERET7, HA 2089 RBOESE
E3 M T REREIC L Dk u~ b7 T 7ESHA
ERTBY, 208ERETIC HREBROBEE] P HES
NTwa (Table 1), Tablel [ZAbRB LHIZ, S5EX
126 D) B LRERIC & A HAHZEREIIRDELVD
DTO.8%LT (P2 7xm—L), BLEVLDT2.5%
BT (AFFLEY—F) EHESRTWAE, 209 b,
SEBERIBORVREIZOWTIE, #HE S IHEHEHER
ZOWED, HFERBEAEE OBBRTHRINICERE HHDT
BhnheEZLNLDDLH5.

[REOBHEME] THEINLMHEEERZE, KK,
EROBENE, BRESEONT VR, EEEERE (51
DB . SAEDONT Y FI2E Y, BBATHLICHI
Hbog, B EHESRTLE)ERD) 2LD LI IR
ETAEPREZLIVRODENARZ DD EE DN S,

LTFTIE, FhonBfRiconTEELE.

2. HROBRBEoDHEE

HORBUICL DN OMED S ZFERRE 6. TRT LD
EThE, gk, BELREFW VAT LIZEDTINTY
¥ o CRBAREL EENUHNIBEATEINT Y X g
AWT, FHofe LTERI MDD,

oi=ci+ol N
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Table.1 System Repeatability Specified in the Monographs Listed in the JP XIII (Part I)
Specification of system repeatability
Monograph Speciﬁ(e ‘(?lb ;mwm Detection Number of .
method measurement Specified R.S.D.(%)
Calcium Folinate 95.0 - 102.0 % UV 254nm 6 Peak Area X 2.0 %
Carbidopa = 980 % UV 280nm 6 Peak Area = 10%
Chlorpropamide Tablets 95 - 105 % UV 240nm 6 Peak Area = 15%
Methotrexate 94.0 - 102.0 % UV 302nm 6 Peak Area =25%
Sodium Iopodate Capsules 93 - 107 % Uv 254nm 6 Peak Area =15%
Sucralfate 340 - 430 % Refractive Index 6 Peak Area = 20 %
Tocopherol 96.0 - 102.0 % UV 292nm 5 Peak Height =< 08 %
Tocopherol Acetate 96.0 - 102.0 % UV 284nm 5 Peak Height = 0.8 %
Tocopherol Calcium Succinate 96.0 - 102.0 % UV 284nm 5 Peak Height < 08 %

ould, BT, Hil, »#, AR5 &—EOpILEER
e 2 C, BT HIIEBICLIHEICLES, HEBOoLE
BICHRT BT X 2ERL, [HiENsYTF—vav]
TO [FE] CHA TS, —F, old, #foz=v F»
LR SNAGIEBICHKTHANT VX2 ERL, BF
THEENS [HREBROBHM] (ST 5.

Tid, BROEEHBEN5-10%THAEE, VAT LA
DOBEBREE IR EDHEBIZAINITLVWOPEZ TL L. &
#, BEEMOSEFRBIOREIG T 2 8E (%) TES
NDLOT, ZHRE o P HAHEERZE y LB ESBRZTE
ZATHRLE, WE GEPLAI00%TH Y, BIEEIERD
T 5 ERETRE, 9%BEFEMRAE, PIfEL2.58y
DEFFIZH 5 DT,

y:=(100 - 95)/2.58 = 1.94(%) (2)
EEHEEENAG. T%bb, ERE 1 %TIS-105%DEEH
AR S ND 0I2IE, EEFIO 20 DREREOEE
yild, LU T THLI e RkOLNE. ZOBE,
NI U X (BEERZE) ¢ 2 HxHE(%) THEZ, SBHEED
HLiME X =100% £ EZ X TWA 20,

yi= {0/ X) x 100 (3)

Yt=ot 4)
RNOOBRC@IHRILLTWS, UTTIE, —ikieEIRE
TH:01C, BERZE s v AV TR T ED S,
=N, BEXEHT AT LHERT BTV F gl
BB L )iz, RBESERONTVF 6 O—FTHY,
VAT LHNDNT T F g EOBIZH () D L D RN D
b, ZIT, oi=¢iRRETAHEY, K1) LY

oi=2¢2 (5)
BELNE, LzdoT, K@), Bk
cs=1.37% (6)

b, bbb, HHEFOEFLEHAEIEE95-105% 125%
ELZGE, BaRl0%0RMERETEZE LTS, R

BREDNG VX PH 5720, RanEARamE o THETL

TLEIRAPDHLENETHETS. ZOfRKREEL1 %L
LE, REBEERONT Y X 6 31 UBUTTH 2
ZE, MV ATLHEDNT YV F ¢,131.3T% VT TH
HIENERINLZI LIRS,

3. AENREEHBOBRBEORYY

FEok) FEZFEEIZ, Tablel o [Fursna
SRS, TANVERIS] ZETHESRTWAREBOF
BMEED, SEHE L OBRETAHEMIZESNTNS D,
WEEORERAR L, AU UL, T o783 Mgl
T, BERLERENRESNRTVEY, oy MEEEHHN
EBIRTWEWIE, [HAE TR, REBOBHK
ELOBUTIAREENTWEDIZHL, ¢:0.55% (f&
MR 1%) LHEEIN, FERICKRLYY AT L HIELS
ERENAZEIZLAZERRLT.

F/z, Lido#Em TR, FEFKZOPOLHLI00%TH S
EARE LS, ERICEEKONT VR, $hbh, Oy
FEZEBEEETOILE DD, TOBFE, oL LTX
DRELWEDER SN S Z & % BAARIIR L2,

Pl k)i, REOBIE | THE &1 5 HAHERE(R
ZOMEIE, REBREIC B 5B O LERAEL I LD, &5
nuy bEEE), HEIUSE, ERRE ED LI IERET S
Pzt ), BEENIREDDOTHLILERLI.

b EN

1) Debesis E., Boehlert J., Givand T., Sheridan J.:
“Submitting HPLC methods to the compendia and
regu latory agencies”, Pharm. Tech., Sept., 120-137
(1982) .

2) HLIERE, WTER, MEHEE, EEHFR, 29,
544-549 (1998)
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Report of Collaborative Study

LAVERH 0 72 80 D ME A D B 2 SR ORI T 20158 (B5—R)
(CPRL 6 12 ~ Pk 8 )

HEEA EAEEA

EFHmiid Lo L 35K LEWHOERIT T HL4
HEORERRD /2012, ek & ) FEEREI % AV 7-REBRED
TENTWED, ROL) LHTRELISLESE ST
5. £, RO ER, BRI 5 LR
TREIN, o THHRNILRLELOEL D, FIT,
b b EEBRE & OMIIZEEREORE 2 LIt TE
BEHASNLZENELL, LITLITEREEO F~DFL
WALV, B2, EROGUIFEOTRSIIHB L 723
BHLIENT 250 (KSR Tdh, {LEMHROB
TR BRAIR T AR REER) 3EMLIhTn
T\, NG, BEHOMETHL. —F, HEDGT
W RSN R UL A HAROESIE, ThET
DEERTIIZ L BEELNVB X URHE L RV TOREN
%, WHREVALRIREABEATHIZ LI Lo THF LNV
WLITHIR L ARV THETE A ERERBL TWwA, K
o B, 1L WEIC L 5 BRI ST 2R B R
IBECIIEBEBOHIE HELHL L, fERoOREREED
BB L) ZOFEEORAEELEL ML, B
BIEELTHRHTAZ LI2L Y, bEWHICHT 2%eM
HOEETZHOETIEIIH 5,

KRB B W TIE, moitro WL mvivo D
HKERE BV, 07, Hlas UL~V TofEs D
HIREOFREIC DWW THRE Lz, #EETIE, IEH I v
b oI, Tk EOMESRII B A HESEITHE
(Ca, Cu, Fe, Mg, Mn BX U Zn) =75 AL
SHEEE (ICP) Z#AWTHIEL, e, BB L OIS
S AR H L Z L 2L L FRmE T,
ERMEORMAICDWT, V798 F SRR %
AW THIR R EEREER 2 RFE L, WO 0RNHK
WH B L OEFICHEGEEOH L 2 L R L, Ak
RETIE, M bRFZEBI U7 I VB ATV EHRE L
5 v FMBFIZ DWW T HPLC-RT-PCR &% F W TH#HE L,
- HGF BLU -7 7 F ¥ DA mRNA LV TRET
BeCTHhAI EFWSTIIUL. WREEFLTIE, TLA
F R EEOFFME L LTHEET v AT ALIFRIEIR
faz vy, W oho/Mufk Ca*-ATPase [HEHFIAHE4
DAT 4 T—F —WHER Rt d 5 2 L 2FEFR L /o, SRHEES
T, RBIEHALOREZE % B FET 5 HEIIONT

BETL, KBELERES TFOEEHEGE L OMRIIML
FEMHE LR LRI LR LML REHTI,
4HAQO %35 L7-7 v b ORI OV THRIEHMEILS
B97% & I E TSR HE% L, DNA IR, it
M7 A%/MEZe{E, pe3 AR, 7R M-V AB L UHIR
WSS IC BV TEBNIRI A Z L EHLMICL
72, REXFTEM RS TIX, v MEERRIGZ v
SEFWREEICOWTIRETL, EES v bAOLEWH
DFSEIIC X ) BASEIORSEE RSS2 L2
EERHL I

PiE, FELEAAT o 22 RERIIFE OB EIZ DV Tk e
A, FOREKMHLEARIZOVWTIIMTIZR T &4 DR
ol aEhizn,

%, KR TOY 27 MIHE RN & LTER
QRN L 3EMOTETRISHIT TH S, KD 3E£H
2BV, Mg EEREEERL T VLV —RER ED
muvitro REFREMIFIEOM SRR ME L e L, 41K
EATIE e & DO EEREIZ BT AEFME ORI
DMK E R RS L S OITHETT 5 L & bz, MMM
HEBTHROLH, KERTFORH, MiaiEEE, M
38, fCHNENSE L OBERRUE %2 & AR RICTEE O TS
PO LM TEE L TCORBNEEEM TS
lzxl, ERMLIZET THECHEZELEDATFETD
5.

BMRELLTOEGARETFEOEE
# R SARET - IEE - &TEE L &

[(B#y]

WA, #b, ER, RIERESR, FRRAEELREN
RS L RSB OBREEIREVERYH 5 2 L L »
&N, EAAMESENOBLPEToTwA, T L
o2 X, SRR L O IO BRI, STHE
FIEH AR CHIEN TR L oo 2 L EIRWEENH 5.
ZORER, EWRPUIIBELIE L TTR IR A IR THE
U TR O/ CER R EH 2B T0 b 2 EHS
Mo Twa, BET CIHMEFWESDRSIC L 55Kk
ANO P F FIRM AR L 3RS, MFEFREVE
DB A FHRDAWIEE L 7o TWDH, MIFDH%
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Fig. 1 Changesin Calcium concentrations in the Lung of Slc-Wistar rats along with aging.
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Fig.2 Changesin Iron concentrations in the Lung of Slc-Wistar rats along with aging.
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Fig. 3 Changesin Copper concentrations in the Liver of Slc-Wistar rats along with aging.
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Fig. 4 Changesin Iron concentrations in the Liver of Slc-Wistar rats along with aging.
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Fig.5 Changesin Calcium concentrations in the Kidney of Slc-Wistar rats along with aging.
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Fig. 6 Changesin Copper concentrations in the Kidney of Slc-Wistar rats along with aging.
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EELAmMETFRET RS

165 (1998)

LIS ROULHATHEEZNETHEI L o T, W
DIz DOBREP OB FEERIEL L2200 EbN A,

RIFFED B —R TR L LT, ERBYOAEN
VBT HIREDIEEME LIRS 2 BT, FEERIHE LW
feer b Z 2 5B Ty b3 R (Sle Wistar,JCL-Sprague-
Dawley, CRJ-F344) oIfiiF, 3 L UlEEhoUETER
FERER R R EEL Tnb (Table 1), 4[4, 9, 13,
17, 22, 2638#4 7 Sle-Wistar SZREHET v P DS & U
M OLETRKBEDOTIHERTRET 5.

(F7i]

1. fAHE%M% :

FERDITRiR24 £ 1°C, {BEES5E 5 %, HRBBI2EERE O
NYT =Y AT LOEMETHEL, I v MIFHBEEM
B (IMERIGE F2) L KEKE BHICES 7.

2. BB LUTE

BRI Al, BPBE, SRR, PR 4 BEZRB XL UMmiE, mE
WH vy (Ca), 5 (Cu), & (Fe), <7 AT oA
(Mg), =% > (Mn) BXU H (Zn) O 6ILEIID
WTHET 5.

3. ¥ B

PLZSHiE RS © FTS system 3 DURA-DRY

FAEE T 7 A= RN EE (ICP) I KL
FEE5H R Thermo-Jarrel Ash 15! ICAP-61

KESRER ZERZEUET L v DHARSRER

EFLV Y Bia# MR-M26

4. SrE

WS L HRIRR, BTV v VR W THEE - 818
FEE TN L. 5MiETHR o Ca, Cu, Fe, Mg,
Mn, ZnigfE % 79 A< &Gl (ICP) TREEL
720, ZOREREEYERICBIT L F— ¥ MEEY O —E
THEL70r T A% BR LR, i, e, B
S, THRLZ.

5. # % :

BRFZOEIBFPBEDORHELRD I LBLDRED HN-TTH
IZDWT Fig, 1~91ZR L7, EXFEOWUEMEIZIOWTE
AL B L O A R CHEBHRET L.

BRI > TEALDED SN TR IO A IV T 7 Lk
FEASINGETR, BEROSHIREE A, B, FRER, BB X
U OSRIREOBIMITRO b7,

HEOEADP RO ONTHRITERDO I N T 7 LERED
AFBTIIEEIED N Lh o708, FNLE, MOEHN
HD1.2~1.5TH o7z, MiFHFOKIBEIHOEIED
DL 25 ~2. 0fF OB W lEE R U7, IFIE, BFls L o
JEDOSKIREICDOWT, 4RO TIIREIED oL
Molzh, TOBRIEMOENRE P o7, TSR TTL, T
AV, BESRIOWTILER, EEICE 2B LR I
BOLNEDo T,

U Eo#HER% Table2 (Zfisd7:.

Table 2 Summarized changes in metal concentration with
aging between both sexes.

Ca Cu Fe

aging _sexes aging sexes aging sexes
Lung 7 i
Liver T &>
Kidney 2> T T &>
Spleen T >0
Serum >

X Hik

1) SyREF/NIER -SHXE— &TFHE-BIIHE— 2
HTLFEDT v MHBNIREICETAHE (85—,
A RERPT S, 108, 132-135 (1990)

2) #$ik=mEF O NIER - ILEAE - ST 8- BN . 2
FARFEDS v MNESREEICHET LR (B2,
HiE SRERFTIRS, 109, 115-118 (1991)

3) BARTEF-FE E-DRER-FHWER D BER
IZBITSF— yEEICOWT, HERBRATRE,
100, 204-211 (1982)

R E AR D EEM
#om B OLEANL - MINER - ARER

[E89]

MRaOBEE 2 AR 2109 F v v 7HE O M
FEFEEEIREE LT, ERMENIRINS L5 STERmA]
AICHRE L, MRS I EEEOREEFE LT
FHEERE L, BEL OB R EE LT 58 %
HigE¥5.

FAEINF) O Ml fe A PR EE A 2 s RTE S 5 720
12, 12wellplate Z W/ HETRET L. £OKR, 4
DB FI R ERE D RLEEIL, TPA 12DV TXCHME &tk
L7#EE, BWEmSERD SNk, $72, (6, BEEE
Tdho BB KFZ IOV THHEFE LB T 23T
&7,

ERMENZIRIM S 15 0 5 R RAMRIINANC D v CiReET
(BT 3 s T AN 8- -

(]

RERMLAY . RV MU TV = VRRIMER I 7 7,
BLY, Ry 7 REIRRIA 2 e ER L7
BFZE LT, 7V 7o bEW2ME, BIY, 72X
X REREAEEYAFL, REBICAW,

Hifatk @ VT fifa 0B A4k (HGPRT +) 0B L U220
EERKTH A TGl Ml (HGPRT -) %, B - M
Massv 2 X9 AFL, 5%FCS-24% MEM #i% Flwv
B L7z,
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RERFFE L ABHB R EARIE 12 well plate D% well
12 V79 e % 8 X10* {H, TG1 #lfa % 10018 L, fifuil
PRI, TG A% & well IZ100fH VT, &4 50
MfEE L7z, BEHEI5 T, 4 DR OSIEIRIGH % &
Uiz 2me N x, 6-thioguanine % i #%i#% 10 pg/me
WL L ThnR 72, 7 BHEEERER,, ML ZEE LF A9
AT, BRShA oo — e KA. avha—)
(FEHOAD wel) THO O = —FIZHEL T, REBLS
WTO a0 = —BAEHICA IS L 2B 2SR
FHEEMRME L HE Lz, i, v re—-1o
well TP S M7-a 0 = —DOFEHEE100% & LT, RER
WHTOaI 0=l DAL 7.

2 E& B transformation assay |3 Balb/3T3 #ig % F\ T,
7k B OFEIE > TiT - 72, 6HEBIEELZRICEZEL,
FLYEHCYetatt, R & M7 transformed foci DI
Iy, BIgA = 2 —2aryBIURBETUE—Y 3 ViF
1% % 574 L 7.

B L UEE]

1. BHFIIonT

BFEFary s Ly AR NLIESOERMP B
ENTWE, 2BOTVATHF /) VREFIZTOVWT VT
T R ERER 4T o 7245, Qunizarin (TR MR
HTH o7z, Purple 201 137.5 pg/meh 5 BHEIGEME & L
Lz, TV 72— VRBHETHS Sudan 1l 7R T
¥/ o RBFETHS Purple 201 1L, PEHIRE 0t —¥
—THbHY b= VEEICHART, X0 KIEE CHIRL R
MEERZRTIEDBESLMIZ% o7, —7, Quinizarin
R Red 225 IIARMEETHRETH 72, BHROALHY
PEFETOE— T g AMERZRTURELH L 0T, FE
WA A MRS T B3 A0 0, RS Lo Tk
WCOWTHHEEIIHRFTHLENH L.

M GREETUE—5 —Thb TPA L, Sudan 1 DOFY
1077570 1 OEETRE L. 0L 9 CHEREICE,
100 FREORELEVDTHLIEHFHLNIIR o7,

2. SESRIRITAENZDWT

NV M T V=V RESRE 7 IOV TRER L
7oAER, STHEORINATRBHG RS GRS Oz £4
TN DE/ANAFREZL0 pg/ml BLF 2R L, BEENZESRS
TUE—Y—TdH5Y ba—VEIZNT, KRETHE
EHERTHEIE S ko7, FAEFTEEZ RS Lo
N )T =)V RIRINF 2 MR EEE LR LS
IR, SFENREVEAMAED LN/, FIZ, A%
HHEBREOILEWIE, XYV R TV NVIHEEL TS
L ROF 7 oV, TUF VLA ORI TR
nTw, HEEHZRLASHNS b, EETERIN
TRV AFEZDOWT20 M BHETD recovery ratio (2
To B REBETOI0 S -BRE/ 2 ba— )L

ToOav=—BKE) L, L. ZOHEE, £
FNIEL D D tertiary o F 7 F N3, F/, TR ED

TEBELDS 72/ = VOV EBIUNIIZ2#
WENTWBEHY, HHREIHWEIS RO b, N
VR TV = VRESVRIRIRH T H 5 HBPBT 45}
1o B RS M BAT T BB IS oW THRET L 735 &,
UVA ZBH L CHIEREBEOEMIIZED ooz,

KIZ,HBPBT I22WT 2 Biff transformation assay %
Tofz. MMREiE% 1 AEST2SE I ok EiRmL
THegE LT transformed foci DEULIEIM L % v o 7278,
AR A IKIEBE O 3-MCA THHL A = o— b L7zfk, 538
7 HH 25 HBPBT CTALE§ % & B & 7|2 transformed
foci > FAsHE ML, FptkAtHR (3-MCA + TPA) IO
transformed foci D & IFIZFEBETH o7z, §E- T,
HBPBT (23 5HEA =0 — 2 a YEHZRBO L h o 7295,
SEHTOE—Ya MERAPHL NI o7, RBHEFEEE
YR %R U7ZIBEES TAT I transformed foci MEifN%
ROl bnb, O gap #5 A R
TERAREE L Twa I EdsEEs iz, —F, Xy 7
JVREENC O WTERER L 728558, 1 iRV h) 7
Ve VHROEELD L, L) ERECHEEEELRL, B
Do 1 AEGEERETSH - 7.

NV R T = VRESRRIG 1 I oWnWTF v v
THATHEREZHOMITE2012, Fy v THEHR
HEATH S I 1F 2 OBLERIURE VT L 72,

MarxFy o PEEHWT Y2 A7 70y METHT
L7588, a3F 2 VBT AN MBI 53
My diconsy vy 7 Py AEMPALNL, BIZ, YUk
BALHUR & Rl 7o RIET IR TRAT L 72HER, a4 F 2 >
BHERO 7 3 BIREOBBIL L NV LR L Tw A HiNS
G2tz 0 C, 7UTAVFF—¥IZLbaR
¥ UOBEALBEICL Y, IAF T VORAERSLLES
FIREEE L ZOMKYE, MEEEEsHESD
DLEZLND,

DEo#ER L b, BEEAZICERH IR TR0 00D
TR BRI A, BB T OE— Y 3 YIERHERTE
FEMEASRE Nz, IOV TIIRBHIEEILIC L 5 T,
FHEfEHASHE I S N D M REED S 5 Z L IZIEHE T 54
s DH . BRGNS B T3 S EREED ML,
fie OEBMISRMEN, /2, B ELEH SR ThE
Hnd LB TH D, BIMROBHHIREOR TR L, &£
MFENReBEZERE LT, BMEIIERTLILENHL L0
EEZA.

3& % Fi X

1) Tsuchiya, T., Ikarashi, Y., Nakamura, A.: Studies on
the tumor-promoting activities of additives in bio-
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materials: Inhibition of Metabolic cooperation by ad-
ditives such as pigments and phenolic antioxidants.J.
Long-Term Effects of Medical I'mplants, 5, 243-252
(1995)

2) Tsuchiya, T., Takahara, A ., Cooper, S.L., Nakaoka, R.,
Degawa, H., Nakamura, A.: A new hypothesis: In-
hibitory potentials of the gap-junctional intercellular
communication play an important role in the tu-
morigenesis induced by biomaterials. Proceedings of
the fifteenth southern biomedical engineering conference.
331-332 (1996)

3) XBANL : MO FMEO in viro BIETHE-T 3
Vi, BT RICHAHES, 6, 314-322 (1998)

RT-PCR EME B0 HPLC % F\ -2 B K1 HPLC-
RT-PCRZRAWAT7 ZIEBI X FILOSEHIEERFTIC
B8d 2 EEERVRES

HEPEEGE AR B - FARME - BEIEE - FIEER
[B#9]
DRI WEEIZ B LM O S

WL, 202 Q3EEERMH L L TRE a8

EhoTna, 72 ZITREMHEE Lo TV REERVE

YREFOMBINLFITHD, SHED LI L THREH Y

WE» S A% TL2NPIEELRFETH 52, H5FEW

BT ERIZT 2 EIDIZDOVT, H5h LoHERER

DER & 72 5 FEN R AFIBEOZAL b o Ty,

ZOEALRRARSLZ LI D HED D VTR TGS

HIENURELERVEREEZLNS, L LARASHIR

TREFOIRIZ L % 26 AR EEMNIB 523073

ENTWizv, KFRIZBWTIEINS OB L EHEL <

MU TELMERTMETLLEL LI, FOREREH

THMREFRNEEERKRTAHAIE LB E L TWA.
DL ) RHRIZBWTIAEERNIBEOREIZBIT A%

HWOBIROAL ST, DL ) LMERTHALRIBES K

RSBV EELE LD, BHERF»Y X2 EOWE, #

OMBIEF L LTd % 37 0B LRI T 2 ke #h

#HET H m-RNA OZAL 2 M 5 FiED BN %

ZbNb, &y ORBIZIIEUAE BV fEbsEa 2

FHiEs, yon7 ko TREROEERIGZFRIETAH

ENH L. PilkEFH 554 ORI 2 OB IH

FEOHLIBES TR LRV ETHY, SROBHD L

PORBRIGERRET A LIIRETH L. 7o, 15

ERD DY N BEBEFRLERES V- dBEERISE

ELTHRBIAHEOHEBIZRONTWE, F2TRERE

BB TWALDIZRT-PCREX AWVAHIERT, 5L

HALFER O FEYF BT DO T THEERIEDFH

EtEEORHICEL ByohTwas, REOFR L B
TEFHEDHE SN TWRIEH AT ICHEN 2 75
A<2—=%HWTZDO MRNA 2N TEAHIZH A, EER
COHENBHAEERICH SN TEMEY 4 VA D&Y
DEEOHFEIZAWSONTWS, L Lo RE 4K
MNIBEORBICHV 556, BURTR20EEW R UHE
WCRIEA DY, BAICE o TIIRE L 2 2 AN L E IE
MR TELRVWITHERD HBH, ZORREIZOVWTES
RIFHIIATbRTW RV, KA RZFOFERO—2HP BT
FVESRIKENEE VBRI S A TREEYER, £
12feb ) D 2 EEE LCTHPLCHEICHEL, #05M%E
WZDOWT T IWVERIKENE & IEMET 217 o 7.

—7, HARREEERET LR, L0 X RIS E
ELTHIRTREPDPHTME 2 B, —fRICERE, H51E
EWHICL VEEFVERIENLGE, FOEFEEEHE
F&A7:0F0RELRETHHMIHE, Z0EKEA
BIERT, H4 M A VEOEHHIRE S T EHTHS
N5, —F, EERIIENER 2R T 518w T
MBI &Lk e L FERBRR I REREELZ LD
FHENE, Z2ITIOL) B2 L, HERERVE
YELTHERIRELZRIZTIETEHEE IR TVSE 75V
BRLAFVIZOWT, ZOFMEEZEHEL ) 28 A2 EEA
$REEIZEAL T, RT-PCR % BV CIEBRROMET 4T o 72,

[F7i&]

1. WERREEOFE

Th113200-220 g DHEYEY 4 AF—F v b & A7z, Ui
fbikFIX1.0me /kg & B & 9 IBEERNTES LT, 1085H
BB ERBE L 7 7 VEEY 7 F V38, 6 mmol/kg &
%5 &IOS LT, 6 BRI 2 Rl 5 &
EH T, KM %~ %) VERI L 7z, PR 1 Chomezinski
S5OFEVIZEEY, 10EEDO VY IV— a3y D M F4+ ¥
TV =YY A, 2.5mM 2 T VRS b Y v 4 pH
7.0, 0.5% N-F 04 VHFnasr, 0.1M 2-2AVH T
bLF =) THEEYFAAL, MEIRIEED Y V—
aryDERALT, #HTAET-T0CTRAEL .

HRF v MR, RO UAFER I 6 4
RNA % i L7z, RNA JEEIE260 nm (281 ARG &
gt L7, mRNA X RNA I HEZBENZFNRLEFR
2 pg/me B LU0 1mg/mé 2% 5 & 9 12 DEPC LK T
FFR L7z 20ng & mRNA F7:133.2 ug D RNA 25,
5-pdN)s &Hifli v b & AWVT—A% cDNA & L7,
RNA & cDNA 3 —70CTIRFEL 7.

2. PCR EJ&

PCR #i% (10mM Tris-HCl (pH 8.3), 1.5mM MgCl,,
50mM KCl,0.1% (w/v)¥ 55 >,2.5mM dNTP, 20pM
77 4<%—, 0.03U/m¢ Taq DNA polymerase) 100 ¢
(215 ¢ @ cDNA %L, 94°CT4 5 DNA O&EE*



¥R Ak

To7t%, 20~30% 4 7 VORIE (144 7V 0 21494T
60F, FEEA55C 90%, DNA KY 25— FRIE72C 18
0Fp) 247 o 72. HGF ¥ ¥ X754 <— ¥ LT (5-GGG
TTT GGC CAT GAA TTT GA-3) 7Y FL Y ATT4
<—& LT(5-ACC TCT GTA GCT TTC ACC GT-3") %
Bid, p-ToF DYy A7 4 v—E LT(5-GGG
AAA TCG TGC GTG ACA TT-3)7 v F v ATIA4 <
— ¢ LT(5-GGA GTT GAA GGT AGT TTC GTG-3") %
BwiS, Thes7SAv—HERLLLZLOZHA
L, RFEEX0.1mM &% 2 X I)FHML, HEBREREHE
FL7.

3. EXRIKED

@it DN A (Amplisize DNA size standard, 10 ng/band/y¢;
Bio-Rad Lab., Hercules, CA) ¥ 7:i% PCR RIGEEY10 ¢
%2%T7Ha—A5 ) (TAEpHSI, 3ug/ml TF Y7 A
7Tav A F)IZ7 754 L, TAEHT, 16.7 VVem T45%
kB L7, EDAS VAT A (A¥Fv2) THrLVREY
%, ¥V I FIINGA LY AD 1 RTCERKEENT
T 2T ERVTERBTL, PV A—JBRIZLY,
DNA OEIZHAOIERME L L TRR L.

4. HPLC

TSK-gel DNA-NPR 7% 74 (Y — ) ICIE#E DNA £
721% PCR FUGTEM % 10 pf TEA L7, BEIAEIE A ¥ (20 mM
Tris-HCl, pH9.0) & B i (20 mM Tris-HCI, pH9.0,
BLU1IMNaCl) % vy, BASHFIC A/B O HE%50/50
EL, 2050021325/ 7512 0 B L) HRARO Sy VY b
PSS, FDH205 95385 F TII50/50TH 5 LD
HESELL VS SO 55 A TDNA OB 2T o 7. FHdE
120.25 mL/min & L, DNA #13280nm (2 BiF 5 ¥ — %
WL LTHFRRLE.

(4]

1 I3 ESIKENE L AV 7- DNA KEilg 5 R 84 % ek
L7zERZR LTS, I &R B W THERERD
Ao 00, HMEGRBEETRIBRERIIES»S 1
THhTWws, E2IEFEMICHPLC FE% Hv 7 DNA ik
MORERERLTWAD, JEMEEEEICBVTIIZIZE
BREIEMBERSES N, HERRIIERIKEFEIC A
FEhof. F1IIDNA ERFOTAEE BT 2HEME
OFBEMEHARIEREERL TS, 50ng £100ng 128
WTHPLCHEDF A Eo T, M3BR727F YR
HGF #%#4ic& b, RT-PCR O#igdi#i4 HPLCIZ X AE
BIZETDTOWTER LR EZRLTY S, WHEL D205
3094 Z NV CRIFREMIFER I N, K4 B biRE
BEFEBEFVI v MI2BITAFH O HGFmRNA
H59% HPLC-RT-PCRIZL W JIE LAHERERL TV 5.
AREIZBWT S HGFmRNA EHEMHEEEN, FOHMNENE
QRFTHolz, GBREEBETNVI Y MIBWTIT I F

A 207
14000
=27.471x + 42184
12000 %2 = (0.9464 <
= 10000 Z
k%)
£ 8000 .
E .
— 6000
E
4000 M
2000
0 50 100 150 200 250 300 350
DNA(ng)
Fig. 1 Standard curve for determination of DNA amount using

electrophoresis method.
MW markers of DNA were used in this experiment as
described in Materials and Methods. Experimental conditions
are described in Materials and Methods.

250000 1
¥ = 2043.3x + 3750.9 s
200000 T
o]
§ 150000
<
&4 )
§ 100000 /,//////,
50000 //‘//,
L ]
0 L n 1 1 1 n
0 20 40 60 80 100 120

DNA(ng)

Fig.2 Standard curve for determination of DNA amount using
HPLC method.
MW markers of DNA were used in this experiment as
described in Materials and Methods. Experimental conditions
are described in Materials and Methods.

Table 1. Comparison of the reproducibility of DNA amount
estimates by HPLC and electrophoresis
Method DNA (ng) CV (%)
HPLC _ 50 7
100 8
Electrophoresis 50 16
100 27

MW markers of DNA were used in the experiments as
described in Materials and Methods. Experimental conditions
are described in Materials and Methods. Data are means =+ SD
of three experiments.
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10000000 [ 600000
........ . 500000
1000000
o . « 400000
E R actin in blood g
100000 = e |- actin in liver <
§ / o ——HGF in liver & 300000
& &
10000 200000
100000
1000 : ) :
16 20 24 28 32 0
Cycle Number Control DBP

Fig.3 PCR amplification curves of f -actin and HGF measured
by HPLC method.
Experimental conditions are described in Materials and
Methods.

250000

200000

150000

Peak Area

100000

50000

0

Control Carbon Tetrachloride

Fig. 4 Detection of the increase of HGF mRNA in rat liver

induced by carbon tetrachloride using HPLC-RT-PCR.

Experimental conditions are described in Materials and
Methods. Data are means =+ SD of three rats.

140000

120000
100000
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Fig.5 Effect of DBP on the level of HGF mRNA in rat liver.
Experimental conditions are described in Materials and
Methods. Data are means + SD of three rats.

Fig. 6 Effect of DBP on the level of #-actin mENA in rat
blood.
Experimental conditions are described in Materials and
Methods. Data are means =+ SD of three rats.

v mRNA OFALIZA LGN D o7z,

RIZBERVELVTHLIILVEY TFLVIAT N
(DBP) D Rl i2 B1F 5 HGFmRNA (2RI TEHIZOWT
HPLC-RT-PCR 2 W THET 2T % o 28R 2 5 1R
LTw5, DBP iZEDMEILKEDEHEE L ELR D HGE
MRNA (213 & A EEE R 52 2o 72, X613 DBP i
WD p-7 7 F v mRNA I RIZF{EMIZ DWW T HPLC-
RT-PCR # AW THREREZRL T A, DBP #5112
X0 B-7 27 F ¥ mRNA FRALEIZHAHKI50% EH TS5
I L7z,

[Z%]

KIRIZ BV TUIR S A B 2 ERNTEE L B E
I T & ZWEROHE, FICEDWEREH W
ERRIEIEORFBICET AR 2T 2 LR EHM L
LTWah,

RT-PCR EYORERICHE T 5 EBENRIT L LTER
TkEDE & UF HPLC 5 CHEME DNA DARER R LI L
72 ZA, HPLCOBEI) S L N RBEEIL S HIEBICED
T CHEBGEREREIELN, FOHBREIEVEIEOR
. FLBEBRECOWTL T ONBRETRELLEZ S,
HPLC DT ) X DRV CV AR Lo niz. ThbH 0k
FIZHPLC D139 PWEAIRBEICHTL D IEL Vg
BHEHICBVWTEBRMIChDMHE L { DNA 2HI%ET& %
ZE%#RLTHEY, RT-PCREWDERIZBWT L AR
GERELZRTIEIRBEING, S5 BT T
2 ¥~ mRNA KU HGFmRNA #%#40iZ & ) RT-PCR O+
A4 7 WG % HPLC THIZE L7-# R, WY 7 ries
WC20 5304 A 7 IV THEREN O BIF %41 7 VK
WA LN, HPLC X EE 2 BRI EOMTIZERTH S
T EATRENS. E LU RFERGIFREE TV v
2B 5 FFE® HGFmRNA F 5 % HPLC-RT-PCR |-
L HHE LM E, HGFMRNA FR DTSRI, #0H
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WD B Cho/zZ &0 h, HPLC #EART-PCRIZ &
BLEFED MRNA OBLER{RL-DICEHATH LI LW
RENTz.

K42 HPLC-RT-PCR # W TALEW A DHE L 5FM L
9 B HAANTEEORBIIE T 5 MR 21T o 72, K
FIZBOWTEFDONRE UTRAZD DI, BEFERYHD
—DOTHY, BEERFRERVEVE L TEEZ2BUTTWAS
DBP T& 4. DBP dFFHHERT I &2, oML
R ERIRICFEIZ B A5 HGFmRNA 0 FR%#F| &8
ThEH P EITo2 L 2 A, HGFmRNA OZ1biZiZ
EAERLNG T2, ZOEGCOERERIZOWTIZHEL
Tid7Z 7%, DBP & UEALRFTIC & 2 FRERER T
RBhoTWwaAZ EIZLB0d Lk, —HIMLIEIZHEW
TIZDBP 2L 9 -7 7 F >~ mRNA O EF AL I,
ZOFEREE LT, DBP SHIMERICIER LIS ORE
P BEEEHEZTIERI LT ARSI RIE SN,

p's Hik
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EZMEOT7 LIF —FEEFTICT LIV ¥ —{BHEFED
B ERRFTMEEDRKES

PREEE LR FREF - EHM—

(B ]

AWFEREEIIBVTE, (LEWEOHE>T7 LV -l
ROT LovF —REEEORMET 72 0 f 5 3R Ui
invitro FERDOHENLEZHELTWA, F—XRIZBV T,
7 UNF —{REEME % in vitro TEHMliT 57200 HEE L
T, ¥ET v FHTAILIFEEIR (RBL-2H3) Mifla & A v,
MR O IEIIERICMER T 2L HED, Miah oD X7
4 I— FEECVWDPICEET B RN,

(5]

ML LTIk, 7 v b AALATEIERR (RBL-2H3) Mk,
{LsEmE & LT, 3D /K Cal -ATPase FHEH%
R 7z, /hiadk Ca?*-ATPase FREH] & L Cid, HIRRALH
Th &5 DTBHQ (2,5-di (tert-butyl)-1,4-hydroquinone),

BMNATOE—F D 1DTh 5 Thapsigargin (TG), I
12U THh D Cyclopiazonic acid(CPA) % Fiv /-, #Hifa
AN AEET LI, Ca?t #%igRE Th 5 Fura-
2-AM #Fv, 2BEMRIZLAENEHEEL (Fas /Fag)
TE=F— L filgholizshs A7 -5 LT
id, FEEI0G A S hE bk LT, RERICK
STt Eanb e A¥ I %713 g -hexosaminidase,
SRS (slow reacting substance) & LC@Isnsa4f 3 )
T, LTC, DflEEAT, Rk 3 Rl L7z o THUH
SN0 LT, REBIFIAPIA D1 DTHS
TNF- ¢ DHIEZEIT o 72,

=S

1. /B4 Ca?*-ATPase FHEH OMFLA Ca®* BE
([Ca%* i) EA~DZFOMES : TG, CPA, DTBHQ 3
o /NFafk Ca?*-ATPase FERIL, 1980 DMEED
&, MWi/BARSE OS2/ gk Ca?*-ATPase (SERCA) THE
EREETAZLORVHESNTELYWETHED, TV
VF—HBHBAOFRIE, BLAEHALI TV dho
7-. RBL-2H3 #2123\ Cid, HUEHIBUZES [Ca®* i
MERE LR, XY I VEMIZUATHLDT, Y, 2N
5 3 HD/Nafk Ca?*-ATPase FHEH O [Ca®* )i #EEE L
HANRIZTRIRICOVWTHE L. TG, CPA, DTBHQ
i3, i [Catli FRBKENIC R S/, EDy i,
FhFh1.6nM, 1.4uM, 2.9uM THotz (H1).

2. RBL-2H3 M5 D X 7 4 T.— & fEEE~O/NFaR
Ca®*-ATPase [FAEHIO#E : Th b 3TEORERNL, M
Fah & OBEERL (8 -hexosaminidase #hf, ¥ A% I Vi

2.5
] 500
=300
2'.— L —
~ 200
S b
%Lo =
8 g
S 1 e
1.5 -100 S
1 - T T T T T T 50
-12 -11 -10 -9 -8 -7 -6 -5 -4
Dose of Compound [log(molA)]
Fig. 1 Dose responses for the increase in [Ca2* ]i of RBL-2H3

cells induced by TG (squares), CPA (circles), and
DTBHQ (triangles). The fluorescence ratios (F335/F362)
at 100s after the addition of the drugs are plotted
against the drug concentration. The fluorescence ratio
without the drugs was approximately 1.2. Similar resuits
were obtained in four or five different experiments.
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Y %, protein kinase C (PKC) {§1{L#|Td 5 TPA (12-
O-tetradecanoylphorbol-13-acetate) fffE T T# L { L& &
i CRODOHEHICL A TPA ET BT 5 B K
o, (KT ©, 221 o EDy 14,8.6nM,3.6 4 M,
4.1puMTHY, [Ca®*]i LA & LVHBBA LRI
DTBHQ (2 L C, [Ca®*]i & j-hexosaminidase i fE o
BMEE7ay PLTABE,M2DE912%0, [Ca%]i T,
100nM DL LT, HELBHENKIGOA L NS Z LA
L7z, ¥7:, TG, CPA 1T ¥R T, HaKfFEy 7% LTC,
FHEEZRLA. FOEDy i, 11nM, 11,MTHhH, I
hd [Ca* i ER L IWVHIEDHY, b5, [Ca®*li
ERDOHKT, PKCIEMLZLEE L2 WRIETH o 7.
—%, EIERI7 LV ¥—¢ late phase reaction [Z[F5¢
BRIEVES A P A > TINF- ¢ OFEAICE LTI, TG
20nM, CPA 3,M, DTBHQ 10 ,M T¥—2I1Z5%L,
[Ca* i ARSI ET A LITIT—FLE 4, 20
TNF- ¢ BEAEIE, BEBAR G & AAE, TPA 17T CHHE
B Ehr A bz, TRSEERICE S TNF-
FEH: 1L, actinomycin D OMEIZL D, K ENE I & X
D, BELXVTOERLEEs>TWE Z LA L 7.
PLE, [Ca2*li L&A, HIREEL7 LV £— late phase
reaction 25T A A F A - ORBIZHEE TS
EMRE I N,

(Z%

[Ca®* i Bl FAZRTWEZ 7 LIVF—HLATH
% RBL-2H3 fifa e &g /-b 2 n, EAD AT 4 IT—

60

50 — '
104M & Tpas
40

30—

TPA-

release of 8-hexosaminidase (%)

10 — Lt

50 100 500

[Ca2*) (M)

Fig. 2 Relationship between [Ca?*]i and release of A -hex-
osaminidase induced by various concentrations of
DTBHQ. Antioxidant concentrations used are shown
near the symbols. The total (released and residual
amounts of /5 -hexosaminidase) were taken as 100%.
Each bar represents the mean + SD for the data from
2 or 3 experiments done in duplicate.

SHEEAMRIE SN D S E AL A2, AT 4 T — 5 Sl
1%, TPA OFFESLELRGE L LETLRWEENFEEL
%&W§ﬂliﬂwﬁf+ﬁ&f*k,mﬁqliﬁ&U
PKC ittt # LB L T2 LEOWEDTFELERT S,
WFRIZLTYH, [Ca?*]i BUEHhhELhrbnkBEbh,
LMD T LIV F R FESEEZEZ 59 2T, [Ca®rli
LREFRDEFEPIERLHEO—DTHLI LR EN
7z,

3 2 i X
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2) Akasaka, R., Teshima, R., Kitajima, S., Momma, J.,
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LB ORHARMEOEELBEICTFRT 2 FH%
DFESL
¥ OM O ARSI

[Hay]

LERE DO PITEAA T INEEL 2 ST EAEA -
BB T HEEETH I L CEURBEOR R,
BL0ONH5E. T, ZOEMEOELREIRZ O
WKL LIEEMEEDAONE 2 LWH 5.

1,4-¥7aua~R>y¥(14-DICB) X, NTP(1987) iz X
BAUEMODRPAERCTHERET v VOB EMHE~Y Y AD
s AM R BT A LGSR 72, Ty
FToLEFEMSEIE, 14-DICB L h1,2-Yr7uua~xr¥
Y (12-DICB) D5 AN B Z L A" WMBEhTWw5B2, o
JFGEDOMEEEIC L 238, HEBLIUTT Y FTIEEL
RYATHCESARZAE TS L) HEOMEN D 5.

Tris (2-chloroethyl) phosphate (TCEP) O34 1%, 1658
MOHERBRIC BT 2 HBMERITTT ALY T v MZiR],
ML DT v MICHRCRILL, 7y PTRIFB &
ORI mIdm, MoOWEEOMILL k= = -1 » Ol as
BHEEINTWDEY, REIEERBRTIIMES v FOERE
MQVWX@Hw IEPAUENRE STV EY,

ek 2 HBURBOMEDEVCORFHEEO—D2E LT,
fCHHYIE AL 248 9 BT b 2 1 4 P450(P450) O 43 T-F&
DEVHEZLND. % DILENEOLEORBRITIL
H—5-FfD P450 12 X DiTbN D D Tid % <, HWLH
PREL DL O P450 IZ X Wit X a. ZoftEK
JIETRAKBEEOWI L 7B EER L, BHEOHMIH
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HLEZDOW—RRITIZIH B, BEICL - TIFHEGESD 20
PR EAS R ERTAZ LD L. ZO, K
oD F 7 5 P450 O Al & BRI L OEEISET
Al A, B Control

4], ARBHEMEALOFERE 2 ST 2 HE L L
KHLEMT, LoV ooy EXBIUTCEP %
EFVLEHE L, ZOAHEEL O TITAHIEERIIC
L2 EZONIEFTFLEOLRERKEROEAENE
vitro DR THRET L, TOHUREBLBWEE L ORGE
E5LL 7z,

[(FHi£]

HeME F344 5w b R U B6C3FL = A DKM T 7135k
#H) D phenobarbital, 3-methylchranthrene, dexameth-
asone ¥ 7z acetone S-CHLE L - O BTERA 5 F S
TOMBML-I 70V —aZ2HALE U VERER
(pH = 7.4) (MgQl, #&tr)i2 NADPH, jRE-14EH L
TouuRyEYOEEEMRIITCTA, ¥ ax—b L7
BREECEEEEIEL, ODSHMERI T LA EZHV
HPLC TR EHHE L, HRIHERIBSETERELZ. ik
WLy ORI BEAY ) =N, ¥ ) — ), BEBRTF )V,
I—F IV THER, 1IN OXKELF M)y ATERL, &
Ry v FL—5—THEL, ¥R ERF~OIEHES
FEEFHM L7, P450 & 5id Omura and Sato D, ¥ >~
INZMBEEIZBCA ¥y FERERHL.

MC-TCEP O¥&bRkICT v PO EEFZIEI 70
V= L5y ERICH SV & F o+ ~ (GSH) % 7213 NADPH
HBAETFTTA v Fa~x— L7k, HPLC # v TR #Y
%%%L 20O o EeroNHEE HEL. £

EEEER, o EaFLEOREREEEERIL.

[ﬁ%&v%%]

12-DICB R UF14-DICB D5 v MFI 710V —LTO
MA S L7458, 12-DICB & 1,4-DICB & % |2 NADPH
FETOFI zav—-2izs pRatsh, SHEFEETHE
CBNBEHESNT WA 12-DICB At st <,
FEHMONEMEERTHI LA L. 22T, 4
HWE T 12-DICB R FH A, FEFEHCUEL
Sy tpiIzuy—rEFAVWTHBERFELLEZS, F0O
1L 2% FE 13 phenobarbital ¥ 7213 acetone THRFEL 725 »
FOFIZaY—LTRIYIO—LTy FD3~4{ED
WEETH - 72(Fig. 1). Phenobarbital ¥ 7211 acetone T
v MIFIRIC SR S S PASO S FRETHRH# I NA I LM
FE N/

F/:, TH12-DICB 8L U14-DICBiET v MFI 2
Y — LA TRHESNBE, FO—8IZF 755123
HHEET AN, ZOREG/HEEIIMNHRD/IEETHS
Tk, FroFERHAEREEOMR 12-DICB 2 W
HERYT RSN/ (Fig. 2). —J, 14-DICBD %

10 Acetone

[0 Phenobarbitol

3-MC
§ [0 Dexamethasone

Fig. 1. Metabolic rate of 12-Dichlorobenzene by rat liver
microsomes

mol/15 mirvmol P450

0

Covalent Binding/156 min/P450

1,2-DICB 1,4-DICB 1,4-DICB 1,2-DICB
rats mice

Fig. 2. Covalent Binding of Dichlorobenzenes by rat and mice
liver microsomes

YT BTTFNOREREEIIFEVFARDOED ORIz
TADPIZTY—LTTy P LY EWELZRT I &A%
L.

HiZ, ThonA#EIIGSH Ci{HEsShL I L
AP L7z (Fig.3, Fig.4). ¥/, ZoHEHEXF/
EBETTAEHOHHETLEMTAINVE VEETHES N,
12-DICB X b 14-DICB D423 {HEEIND 2 LD
=X (AN

NTF ARV O HBAHERLE 2T, TRER
IREXYFRERL, ThFES I ayr b7/ -,
NN FaF ) Y RFOF ) AR ENS
EEZOLNTWA, LEEAEHEGOREERD L ZOENK
G L, 12-DICB O AT K% ¥ F, 1,4-DICB 0¥
BIZZFDOX ) MARTHLI L TFRIES R

—%, 7y MNFI VY —4I2BT5 TCEP ofLaH
DS54 S, NADPH JEfFFE T CIH{K<, NADPH fFET
THWEEX R L7, 2ORBREIEERLET v b T
1.25 £ 0.32 nmol/mg. protein/min T& ¥, phenobarbital
WU G # 0 4 §%, clofibrate #LF8 T2. 31%, dexamethasone
MLFET1.64%, acetone LI T1. 3f%, 3-methylchranthrene
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Fig. 3. Effects of ascorbate and glutathione on covalent
binding of 1,2-dichlorobenzene to rat liver microsomes
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02
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Fig. 4. Effects of ascorbate and glutathione on covalent
binding of 1,4-dichlorobenzene to rat liver microsomes

MIBTO.5EDIETH - 72, Z OfLEHH#E nmol/mg protein/
min % nmol/g liver/min 3 X Uf mol/mol P450/min T3

L7zE0MBREIEFhFhri=0.941, 0.948, 0.833
THH, BWAHBEEERL, P40 4% ) oftahEtTtolt
FIEYTHH LR EN.

—7, TCEP i3 NADPH fFfE T (I IEFFEF T L
FEERIsUV-LDY NI ESTERERETAS
L, CORE/EAEIMCHED 1/I00EETHLI LR
COFEHEED—EIL GSH TRHESNSL I DML
(Fig.5). L2 L, ZO#EFEHEIINADPH EFETTH
SFEEBFEEATHI L, HEKARED GSH THES L
HEEEINENTE, FABEEIsuY - AxAnL A
OB L AR L OMBIEIE Y - & S AN L
Twb,

TCEP O &9 Zra s AMEEWIERETFRICTHREL
EMERABFHELRLTVHEYSHLZ L, /- TCEP »»
SALH RN THER L, TCEP OiEHAHEE:ONT
WAHATNTE FDOANVEVBNORBPESNBZRT LT
FAREORINEDRGTZERE T 5 &L TCEP TOHERHKE
O GSHIZL BAHERD/NEWZ LTS RE,

TCEP D F v MIBIF 2 HMUERTROEE DI L

GSH+NADPH
[l NADPH

B asH

H no

DA\
o B

0 100 200 300
pmol/g liver/min

Fig. 5. Covalent binding of TCEP to microsomal protein of rat
liver

B2 —OrOBEILPREENTVED, Z0H%D
TCEP ®» 7 v MBI 2 EYEEREBR T, MoOEESE
NOBRSARLERBEIRE SN TR WY, gk
ERIZ BT 2 MBI & W EIRERER TOR RIS
SARERRE LV LIIHARKEEIEILT LI —HL TS
RTEARL, 2ORSKPEREEZFHHEHIRT L TCLE
H2H 5,

A0, YruauRyEryORglREOI SO —AT
DRBEE Y VB FLOREHEEDOEEEIH N
&, —7%, TCEP i3 GSH FE T RUSEHFAET CHERK G
REKL, I70V—LTOMRBEELAHEEOME
BEHENZEDHB LA, BB, {EEWHIZE o TEO
L ERESFANONARBEEOBRIEIREL S Z EPH
LMol LhL, FREFhobEWEORHE L w5
FAOREEEGOFERERR ZOMEMELBRL TV I LT
HELEURBRFORHO—BII R LEZ LN,
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b E R EOFER LT 2 AV CEHET 2546, Bl
MaET 5, 2L, Bh2BENELLTHLRTYES
4-Hydroxyaminoquinoline 1-oxide (4HAQO) X, J v b
RFHRANANO B %5 TR IR R0 IR EA R g, oF
EEVERE B X IR ES BRI G R SIS,
LaL, 4dHAQO IZ X ) TN LTRENF R SN L ITIINE
LTho—EUESEET S, —HIALFEREY A DM
b HERE T DNA (Zb R REAT A 2 LI2 X ) B8
YE-DNA IR 2T 5 L vwbhTH ), 4HAQO O
BERERNTO- TV MEEZTFT T BLUTT
ZUEEEEL, O DNA IR T A L5
nTWBY, HHiT v FREHRFIC 4HAQO (10 mg/kg)
DHEF S TRICBMBEZENE(LE LT, KW
PR METBEDN R END Z L2 MELRY. Z05HR
SN AR DAR/IMES B AIME DB LK 53T B B Bk
ERHEER DB B AR L T BB ESET, 7Y M E
YUBL, TRUTRAVURE, SHHESRTVWSE,
EEICRUZME R VERD DNA fFInk a5 895
WHTHAE, 2T, DNA fFINERR L BN ETEE L D
MEBEBRRTLEODIUTOER TR/ T,
DNA BEFFR IND L BIHIGET Tdh 5 pb3 AFHLE
&N, apoptosis AMERE SN B Z &5, dHAQO DER
Mfa T HBEREMEIZB W TRIEMEBLFIC pb3 &
HOFBLE apoptosis Mo 3 & FEREAYICEIEE - KL,
SOTHEEREA & MBMEEE L OEBEESEW L s,
FRER B0\ EIR B AR O MR R IS LS D W T h RRET L 7.

[Hi#]

it 6 8#HESD 7 v b vy, 4HAQO (20 mg/kg)
*EEFIRACE RS L, fREEAYIC 2 ~T2RFRITRIC& 4 1T
TORK - ML HERIZ4HAQO 0 REDIEAMIFL
TdhAEEFGICH, BIFB X UGS S IICIEENIRAT
HOHFERE Uz, sEBEICRERoA RS L, BEBX -
R L7, SHEEHE10% RS AV <) VB CEER,
HEIEVWHEE o2 L7z, F/2, —EH%2.5% 7V
-7 FERTEEL, BHEMICEEL..

I &2 % IEME L0912 4HAQO-DNA fHinfkizxd
T ohuEEHVTDNA kxRt L, 2O EEREEE
B RE LA\ RERR AR, i B R ARY, B AR, /)
BEbi bz SR 3 & O O/ MES BE O IR 2 152
L, REFAICILEL - MR L 7.

I 4HAQO »EIEMMILTH 5 IR E M & TN
TdH 5 FHBICDWT, Hipd3 fifkz v, REMk

LM pB3 HEH O FHIZE & TUNEL 12 X % apoptosis
Hfa o R = RERERY ISR L 72,

M 4HAQO IZ & % iR Bl e o MR iF Iz >,
PLPCNA Hifk % VT, SREMBRILENIcZDEEER
ERRAYICRRE LT,

(L EE]

I 4HAQO iz X 5 DNA fHInAFeR & B/ AMi a1k
R % Fig. 1 (2% DNA WA B & ORI
D HMIRK 2 B IR L7z, 72750, FFHERS O A%
CRBER AT oA D LD RELRED Sh i d o F2780
COFI 7oK L7, DNA AR, SRR
AL T 4HAQO 5. 4 B THIMTT% L D &
W R IR L, OB TIERE30%RIH%TH o 72,
PRSI CH o 7. BMIBEENLBIE TR, 15
BIARRS I B ME GBI S R, TEIR B Tl3 %5 6
BRI C4T% L i b BBEIE {, MoEMMaTIZ10%
BB Tho7zd%, Ml TIRIILALRD LN o7,
F7o, WTROME L HIMELAL OMRE ML) Ky —

Pancreatic acinar cells
[ Intestinal epithelial cells

(%) A Pulmonary alveolar cells
50¢ B Adrenocortical cells

NN 2%

(%) B
0T N
N N N
5 J N N
% N N N R
\ \ \ \
a0 N N N \
N ! N N
30} §; § \ §
N YN \
2oF §fg~ § \é
0NN NN NN NN N
2 4 6 8 24 48 (hrs)
Fig. 1. Summary of sequntial changes in nucleolar segregation

(A) and 4HAQO-DNA adduct formation (B) for the
exocrine pancreas, intestine, lung and adrenocortex of
rats treated with 4HAQO

Data represent mean = standard deviation
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LDFEL LT 5B UANCIIRER 22 bdRo b e o (;%;)_
7. BEBREMIRLC A 5 N7z DNA [ o RS & —

y 2 /4 £ Control Graup
UR/IMESTEEO IR I oFi Ml & 0 & 2405 <A - P 4HAQO Group
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