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NN o R, R ouA#E, 2N, N of
# RR OBTHE 8=trvLAOmE O

ERER Lo THEShA. ZTOFBE, IN' = eV
(R'NHCON(NO)R] 0 % & 415, 2N3 =t m
v # [R'N(NO)CONHR) o4 #8125, 3N =
rrVEE N2 bV BOREYEERTS, 4=
FRr{LREBRRIEE S, REMEBORIGERS.

REFHEED = b r VLOFHEROWTIIKRD L 5
fe—BRIZ~ 2 B, = bV ER, 1=/ BREZESE
BT W TREBERENMES LEERCHALII S,
2 1,3 UBREHIRV T negativity DEWHO
EHRR, FLUBEBEBEONIVHOBRCEAINS.
SHNVBEFREIMER L OTHEED S SBEARKOE
AL 1,3 CBEREREFEARKSWTUYL, N =tr
vkl N3 =t m Vv ROREWEERTHHELE.
4 1,3 CEBEREFEECE T 4 F L EOES
LAEERCREBLEREAZINS.

RELBED =+ e V{LHlE = b r VLOBEBIT 5.

I TERSER T+ Y v AR RED 5~10% ERE
W, K& BIET, 1~2 e v HMBEOERERS b
Vv AREEEINT 5.

QEERAT U v A-FB AR OFEBRR, K
LT, 1.5~2 s A HYBOHEMB Y v A
OHEK, HBVIIKBEEINL D, HREBF Y YA
MR TINZ 50, KBRTML 52X »Tik=1t
vy BREGENRERTIEELHD. = b r VENITH
LisWwEaiT, KRRz CRIGRYERT % LifH
THEENE.

3 H Ak = b m v {LH PRomiE{kRE, chloro-
form 3 %\>i3 dimethylformamide ¥, —5°~
—10° = dinitrogen trioxide (N;O3) % %\ % dini-
trogen tetroxide (N2Oy) OPUE(LRFEFWE X INL 5.
nitrosyl chloride (NOCI) %5507 =t w V{LAITH
b, ZOEE, EBTB = e VERTRETHIIL,
Bi7w b vHIE LCHKERR S P Y v Ak Ts<
E X

DE, WFERD =t e V{eHRS L, K, £
BTh=1t e hoRENE, SHHREFORECLS.

thbo=t e V{LRICEMETS =+ v VRHEHR
BORIEVBEE, KO X 5 IS Bis#* carbamoy-
lazide % L= &HREND 5.

1. p-nitrophenyl N-(2-chlorocthyl) —N-nitrosocar-

‘bamate AN T BT I vERIEI R BHHDE,

NO
1
OzN—D~O—CO—N—CHZCHzCI RNH:,

I\IIO
RNH-CO-N-CH,CH,C1
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NO
ozN-C>-o-co-1¢1-CHZGHZSCH3 CICH:CHaNHe

NO
CICH,CH,NH-CO-N-CH,CH,SCH;
2. N-nitroso-N-(2-chloroethyl) carbamoylazide iz
HYTH7 I veERIEE# 5%
NO NO
N:CO-N-CH,CH,¢1 X2, RNH_CO-N-CH,CH,CI
(1) 1-(2-chloroethyl)-1-nitroso-3-(3-pyridyl-
methyDurea 35 LUBE{LAMDER
Table 1 ¥z, 1{&Ei# 3-(3-pyridylmethyl)urea #
(Ia-f) % 10% EMEHH, EWHHRF + ) Y AR T=
be v (U DR L IRR R TIO,

Table 1.

FicbY, R methyl, ethyl D&l =t r Y
t (Ila,b) DIk 967 %L EOBRRTEKT 525,
R #% 2-chloroethyl, isopropyl, isobutyl, cyclohexyl
DX AL E—REREOHHE N = v v ikl
N} =ty GO BEAHLEHALRS. R A isopropyl
& cyclohexyl DIFA L b CILREIE Db ic N3
= b e 7 BOFNEL AR LTWAS, e dlle Xt
U ORAHR=—FA L OREESTH LT
X DAMTE S, HdId ;X ot le-1lle OEA
HOBE, ¥, WTFhog4Td lg EPRES
B, KKBHREGHT O Y AFL s 2unkr
AREBATAIRT VI TT 4 -BEWFREFRT
ﬁ 611)‘

Nitrosation of l-substituted 3-(3-pyridylmethyl)ureas (Ia-f)

with sodium nitrite and 102 hydrochloric acid

N- . N- 1}10 N- NO

{ >-CH£JHCONHR ;'_ﬁ_%“ﬁﬂ </ V-CH,NH-CO-N-R + { >-CH2—1\'I—CO—NHR
. a

- Ia-f IIa-f - 1IIa-f
No. R Yield(%) Yield(%)
I~  CH; 98
b CH, 9% 0
Ic CH,CH,CI 59 29
Id CH (CH); 21 71
Ie CH,CH(CHy); 59 9

22 49

< ®

1. NaNQ2-10% HCI

<:\>-CH2NH-CO—ESO

2. NaHCOs3
/N_\ 3 Lee / \ |1 NaNOz-1~2% HCI
-CH,NH-CO-NH-~ - avte 2
2. NaHCO3

Ig

<N—> CH,NH- CO—N—/
<‘>—CH2—N—CO—NH-®

IlIg

N203(or N204)

+H_
<:—> CH. NI—igICO NH

J \ 3 1 / \\ 1. NaNOz-1~2% HCI
N >‘CH2NH"CO'NH' 2. NaHCOs
— Ih —
Chart 1,

DMF

y NO
N \>-GH,NH-CO-1'\I—</ \>
N— ITh

Nitrosation of 1-phenyl-3-(3-pyridylmethyl)urea (Ig) and the

4-pyridylmethyl derivative (Th)
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—%, R # phenyl DR ERHAAZIhE =t vV
DOFEHHVS = b r v RFOMEEIC X > TSR
%. Chart 1 R34k 5, l-phenyl-3-(3-pyridyl-
methyl) urea (Ig) ZFHREE > b ¥ ¥ & ~10%EHC X
h=tevibttsri, 900% UEORRBTCN =t r Y
th g OHAREBI M, 1~2% ERhTt=trV
{LFze g trirs=1r il 45560
B, ZOWHER, 10% EEP T Ig REETRS
¥ pyridinium ion Ig’ & 1,14"‘-;:755—;-57‘;&5 N3 {7
@ negativity {37t h, TOB»iR=tw Y Eix
N! fIDAEAIH DA, ﬂ%b\ﬁi@FP’Cki protona-
tion DFFENMEWD NS iR d =+ r VEMNEAZ
ho0ThHb5. 10% EBH TRIEDLAHRETIE
HBMN N = b e VELERLTHBDTHS 55,
—iz N® = b e k0K N = b e VX DRE
BTHHERI D, PEENTSE N =t eVl
10% HEfpcli=t v v{LEh, ERTIEHRER
BHEETS NO' Kk o CTHEU= e v{dh, N
=ty hEBEMRERTS ZOX5KLT,
10%EBPTO =t r VLWL N = eV
DB LR B (11-2),

Ig % dimethylformamide % %\ % chloroform
<= dinitrogen trioxide %» dinitrogen tetroxide C=
b e vkt B L 80% L EDRE T Il 0L 8 LR
5.

1-phenyl-3-(4-pyridylmethyl)urea (Ih) O f4ER
FE YU A-10%ETY D=t e VEREWTL,
Nt = } r V& IIh OB 5 519,

Chart 2 iz 1 B 3-(2-pyridylmethyl)urea ¥ (IV
a-d) X 01 EB# 3-(2-pyridylethyl)urea 3g (VII
a-d) OEREBF Vv A —10% HBTCLD=1trY

3#£CH % 2-pyridylmethyl ChH 50T, RH 2-
chloroethyl ¢4, N! =+t v V{k Vb 0L LHEH
st 2+ v v@o VIIb i N3 ffop 2-
pyridylmethyl ZEDOBERFEANI BT N3 fir=
by IXb $850h%. —F, R A% isopropyl ©
IVe skt Viic © =+ » V{13, N! frosrfkfz
ERKREL, HREAMELRBE,

Z # & O pyridylmethylnitrosourea % 21 {4 1,
chloroform rf, m-chloroperbenzoic acid 12 X b %E
7z N-oxide (Xa,b,XIa, b, XIc) L%, Xb kOt
XIb i3, AP0 TH LR CE ARSI
LEHTHS.

o-
L
NO

N_
{ )-cH:NH-cO-N-R

Xa: R=CHj;
Xb: R=CH,CH,Cl
o-

ls
~N 1|\IO
</ >-CH2NH-CO—N -R

Xla: R=CH;
XIb: R= CHchzcl
o

|+

-N NO

{ >-0HZCHZNH-CO-1{I—CHZCHZC1
T XlIc
1-(2-chloroethyl) - 3-(2-pyrazinylmethyl) urea o

WG b Y O A—10%EBICX 5= F e V{LRIW
Tit, Nt =bmyfkiE N =twuvfho 1:1 EE

LOEREYTET. N Bt e @F R3] %%, Fi, 1-(2-chloroethyl)-3-(2-furylmethyl)~
< > _CH,NH-CO-NHR 1 NaNOz:10% H HC’ </ > CHZNH-CO—N-R + ( > CHz~N-CO NHR
2. NaHCO3
IVa: R=CH, : R=CH,
IVb: R=CH,CH,CI Vb R=CH,CH,CI
IVe: R=CH(CHy); Vc R=CH(CHy). Vic: R=CH(CHp):
Ivd: R=CGH5 : R= CSHS
-N -N NO
</ >—CHZCH2NH-CO—NHR; ﬁzggéam/ HCl </ >CHZCH2NH—CO—N—R + </ \>—CHZCH2—N-CO-NHR
"~ VIIa: R=CHjs VIlla: R=CH,
VIIb: R=CH,;CH,Cl VIIIb: R=CH;CH;Cl IXb: R=CH,CH,Cl
VIIc: R=CH(CHj), VIIIc: R=CH(CHz); IXc: R=CH(CHj);
VIId: R=CgHs VIIId: R=CsH;

Chart 2. Nitrosation of [-substituted 3-(2-pyridylmethyl)ureas (IVa-d)
and the 2-pyridylethyl deriviatives (VIIa-d)
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NO

N~ _CH,NH-CO-N-CH,CH,C!

J
1

] NO

L o J-CHZNH-CO-I\II—CHZCHZCI
1

urea OFHERF PV Y A-FHERK I S=1t e V{LE
Wik 1: 3 OREMIERT B,

‘REFHED nujol o IR 27 b a3, 1620
~1650 cm~! 1z ureido CO &3 2RI A RT 75,
FrYRE EDE ureido CO 2 1700~1730 cm-?
= 100cm! fgEbRRMHTS 7 b TS Fh, =t
v Y ERNTHOERCHA IR INL, £O NMR
ARFIAVRIES>TEBCRETE S, il
IIc[3PyCH,NHCON (NO) CH,CH,Cl]) » X 51z 2-
chloroethyl il =+ m Y IEHA B L =20 CHz 1%
triplet D%} & 7c b, pyridine fij > CH; | doublet &
£%. —J, Illc (3PyCH,N(NO)CONHCH,CH,CI)
Dk 3z pyridine filic = b v v #4343 & CHCH;
Cl 2k -t & b 3R, PyCH; 344 singlet
&,

(2) ¥ 4& 0 Carrier Group %3 3 1-(2-Chlor-

oethyl)-1-nitrosourea HEHELEDER

(1) ®iIs\T, HEHH L ELER ~-NHCON
(NO) CH CH,Cl ##5+% pyridine 7x SR EHHE
HOEREZDNTRR A, MOWER I/v—TIRE »
T Hff 4D carrier group D{LEPYNERINT VB
DTRERBANT 5.

NO

N _CH,-N-CO-NHCH;CH,CI

LJ

Kiste =t v Y REF UL BIR LT, piperidine!?
%> morpholine!® 7¢ 1'%, ¥l BHEREBRLCH
A VEREBE % disulfide?® 7 1A% carrier group
ELTEHEhTW5. ¥k, HHRFEALYELT,
N3 {753 nucleoside [Fi#a2P, estrone © 178 B#2, -
FERET7 LA rA ¥ ergoline @ 8 (rFEIY, 7t ¥ DF
BURERER TS,

Streptozotocin 3 Streptomyces achromoges D pELET
% l-methyl-l-nitrosoureido 2t [-NHCON(NO)CHj3;]
EHTORESE N LY E T, LD 2-chloroethyl
analog & LT, Chlorozotocin, GANU, MCNU, TA-
077 R ERENT. ThboRHl= e VY RE
HE O BHFEE, BCNU % CONU ©i~Th
EVEWDT, ZORSKOBHENRGENER I,
oL, BEHERRHBEIBMIhTHBH,
— R MEBAFIDOEAMEIMELS IRoTLE 5. Flid,
GANU 3 LI2I0 #Bip9Bil Lic~ v Rk LTk
HEOVRREF IR

—fe =t v Y RERMEFHOSFL, AROX
5 first step & LC N°H i e + vtk - CH
HmERB EEH® 1, PLBRRFLAEL > N
BN & T e b v AEL, X0 Bz OH %

1
I\IIO
N-CO-NHCH,CH,C1
3

CH,OH CH,0H CH,0H NO

0 0 0 NH-CO-N—CH,CH,Cl
OH

OH OH
HO OH 1}‘0 HO "OH NO HO
NH-CO-N-CHj NH-CO-N-CH,CH,Cl OH
Streptozotocin Chlorozotocin GANU
NO
CH,oH CO-N-CH,CH,Cl

NO
5 0 | “cH,CH(CH,),
CH,NH~CO-N-CH,CH,CI CH,OH
o ol 0—CH,  OH
HO OCH, HO
MCNU TA077
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H NLO
\ A R—NI-\—COE —CH,CH,Cl—— R-N=C=0 + HON=NCH,CH,CI
NLO
A R-N—CO
B R-N—CO<LN—CH,CH,CI] —— l |+ HON=NCH,CH,CI
H,C_ OH C
\C/ H2
H,

R=CH,, CH,CH,OH

HT5 N ZEBGOBA, OH © CO ~ADZEE
ko TiERIh, YT 5 2-oxazolidinone »i%
Pe{p224E & LTt 2-chloroethyldiazohydroxide D2
HERTHOT, BRO NP=ZFREDHMNARD
N =@t X b SEVHR B0 BREY RTRT
EFMHLE. &K X R=CH,; R=CH;CH,OH
D={v4 ¥, mouse lymphoid leukemia L1210 i
Fa & Ehrlich ascites carcinoma HIJIZ 3R\ ZEZR
Licdd, FEIMRT, TRERMLEHTH >,
X iz, glucopyranosyl, manopyranosyl, galactopy-
ranosyl 7 L% carrier group & Lz N3 =@#afks
ARSI,

(3) 1,3-Diphenyl-l-nitrosourea DA K

—jiz 1, 3-diphenylurea i3 FENZ LWVWO

T, = eV tHE LTEMBS ) V- HEHBOR
TS E L fThiev. CORE
z¥%h L, nitrosyl chloride, dinitrogen trioxide, di-
nitrogen tetroxide 7¢ ¥ &N 52 ki X b, Table 2
ERLEL 5 BIRERT N b e vk Xilla-e) A3
45 Bh %2728

Xlla OFRREHE, EHBET b Y Y AR HER

, dimethylformamide

RENT A LR - TRETHEMMRY A LHET S
ik oTd Xllla 2350 5.

—7%, 1,3-bis (4-methoxyphenyljurea (XIV) %
DMF 1, dinitrogen tetroxide C=t r V{L$5 &,
N=teviEgohd, 0 IR x0° NMR =
~27 bk b 1, 3-bis(4-methoxyphenyl)-1-nitrourea
XV) LFBEhBREE LB HNRE bR D,

@-NHCONH( >—OCH N20e-DMF,
CH;@—@—NH-CO—N @

CHp—@ HCONH-D-OCH N:Ow-DMF,

NOz

CHso-G-NHCONHD—OCHs

XVII

CH;0-

EtzO soln.

Table 2. Nitrosation of 1,3-diphenylureas (XIIa-¢) with gaseous

nitrosating reagents

NO
R \>—NHCONH@—R NOC1, Nz0s or Q-NH-CO-l\'I__</ \>_R
N20s in DMF
XIla-e T - XIila—e
Yield(%)

No. R

NOCI N,O; N0,
X1la H 9 70 75
XIIb CH, 94 % 85
Xlle a 75 59 80
XIId F 91 8t 78
Xlle NO, 78 68 91
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ZO0LOD=~-FABRY BRCKETS L, 1-(4-
methoxy-2-nitrophenyl)-3-(4-methoxyphenyl)urea
XVD L i5.

XIV % Fi:BF D nitrogen tetroxide THLET5 &,
1, 3-bis (4-methoxy-2-nitrophenyl) urea (XVII) 2378
bhs.

I HEFAR7 ML ITERRRBIR

BT D HEHEILAHOSETR ORI E
& LT bis(2-chloroethyl)amine FE#ifkL =1 = YV}
HBFHEETHoTDT, F—RAZ2 V-2V I YRT
AELTIE, 7TA¥ A EFICEZHEOE NS » FEK
FEis AHIB ija-F v Y a9 5 v P bUR<YAY
v HMmE L1210 fpg-CDF, = v A0 =FR% ML,
HEABH-ERERBM (p-ip) OKTCAZ ) —=
VLR,

AHI3 #1 B2, hybride Japanese albino rat iz 7
2 AR 4-dimethylaminoazobenzene ##& 1, £+
R S eI, EEReBET s
Bk WEARE LABMET 5. AHIS {if
BT A A bRl LTRSS, REEiHIc
IES D BT LA TH B30,

L1210 #miaiz, DAB/2 mouse Dz iz 3-methyl-
choranthrene #8735 2 210 X h IR U vAFIIC
FE L AmmHiay BIKR L L B ik T, Wik
MRS RO FER 2 F W EFHB I T 5. L1210
¥, B 7, Sarcoma 180 % Ehrlich carcinoma /¢ &
LELRERGALFERI AT %, CDF, = v 2
Y 4 VARRITRWLE LA LR TV,

AHI3 X0t L1210 i X BA 2V —= v /D
R FERBIIRDL 5 TH 5.

AHI3: AHI3 g 105/ » b % ip BiEL, 3 H
%, Bikric AHIS pasi$iisfiiiicicotez &
PN, AARLEYE ip #4575, L, B
7HH¥ Cc—H—E{LAYE ip 5L, Bi60EH
TOHRFRCHET S, 1H6ImE L, FMiz60H4
AR RO LS EDE.

—: 0/6 (f&zh) +: 1/6 (RRHEL)
+: 2/6~3/6 (K%  H: 4/6~6/6 (FEZH)
L1210: L1210 #mpg 105/~ w =% ip BHIL, 2%
Iv6 H A% ip 55, 1 B3 EEL,
S T/C% (T: LEHOFHEFAK C: N
BROFHEFHR) X VRO L > REDL.

—: T/C%>120 (4&%h)

+: T/C % 120~124 (28B4
+: T/C % 125~200 (B%))
+: T/C 2%>200 (%)

AHI3 » LI2I0 R THR L HE—KRDAZ Y —
=V 7YY, FRELEWR 180 EOYEEH ¥
HUA, AR HEEARS FAL X M{LEhE
SETHE, KROS5 ABC D=t sz &4
TE, ThEhoBRrofeseikusrbse L
Bbnb.

Tibb, AFE{LAHc -NHCON(NO)CH,

. CHCI $# %74 L, AHI3 & L1210 lRICHH TS

b, BEiy -NHCON(NO)C.H; sy %4 L, AHIS
COLEXTH D, ¥i, CHit -NHCON(NO)CH;
WoarkHL LI2I0 gosghfirmd. thb=ZHo

Table 3. Group A compounds active against AH 13 and L 1210 cells

Compound No.

Anti-AH 13 activity = Anti-L 1210 activity

o-

|+

i NO
{ \>—CH2NH—CO—I\II—CH2CHZCI Ia
o

I,
-N 1\[10
{ V-CH,NH-CO-N-CH,CH,C1 Ib
o
_11{ NO
{ >—CHZCH2NH—CO¢N—CHZCHZCI Ie
NO

CICH; zCHzNH—CO—I{I -CH,CH,Cl BCNU

+ H
H H
+ H
+ +
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Table 4. Group B compounds active against AH 13 cells

Compound No. Anti-AH 13 activity  Anti-L 1210 activity
/ NO
N \>—CH2NH-CO—1\II——/ \ Ila + -
N— —
N- NO
{ >-CH2NH-CO—N—/ A IIb + -
_ NO
{ Vnu-cov—{ Il + -
NO
1
CICH,CH,NH-CO-N-CH,CH,CI  BCNU + -

Table 5. Group C compounds active against L 1210 cells

Compound No. Anti-AH 13 activity  Anti-L 1210 activity
o
|
N- NO
</ \>—CH2NH—CO—N—CH3 IlIa - +
o-
|
-N, NO
4 >—CH2NH—CO—I(I—CH3 IIIb - +
o
|
-N. 1{\10
</ >—CHZCH2NH—CO—N—CH3 e - +
NO MNU - H#

H,N-CO-N-CH,

ILBEHOIIT, ThZFhoFRTH LEVWREREEY
AL, ¥, BEEDOEHVWS{LAY%E Table 3,4,5
DL IRLZBORFMEYE L. £HORENLEYD
& DNA 5 L UOBAED = 7 VLAY & DILERIGYR
TV, Boh 5 RIGERD DI & ERBHE 2 BT
ALEREID, FREHOEBEBRYLTETS
Ei LB OER E(EARBIBH LitE L

B0 =57 kA4 L LT, piperidine, pi-
peridine—4-carboxylic acid, adenine, guanine /¢ %,
¥, BREOEYELEAHEOETALEHEL
Ty, €7 3 7#%%FT% lysine  Na-acetyllysine
¥, ¥iz, AN 7 bELETH Na-acetylpenicilla-
mine # RV

Q) ABtEYOERARTIRIE

AFRELSY 1-(2-chloroethyl)-1-nitroso-3-(3-
pyridylmethyl) urea N-oxide (Ia) & piperidine %
acetone o1, 55° CRGI®D L, KEFET IS

carbamoyl {5 ® 1, I-pentamethylene-3~(3-pyridyl-

methyl)urea N-oxide (IV), 2-chloroethyl {kfkod N-

(2~chloroethyl) piperidine (V) kXt =+ v VEE

{0 1, 2-bis(N, N-pentamethylenepiperidino) ethane

(VD) p¥3 54 5. 2-chloroethyl {Lfk & piperidine %
o-

ly

N- NO N . g0
</ \>—CH2NH-CO—14I—CHZCHZCI "___,‘p::_dme
T Ia

o

I

N_.
{ V-crNH-cO-N )+

v

{ NCH,CH,Cl + ( NCHZCHZI\{ )

v VI
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_ o-
? 0 A
111+ H N=0 N-
Hl»
/" N—CH,- IED_CO.CII\J_ CH,CH,Cl —» </ \>—CH2—N=C=O + HON-NCH,CH,Cl = N-NCH,CH,C
— v VIII IX
Ia
- /
o lHN *\ l-Nz

Ilf' — { 'Nu
K / \__/
{ V-cuNHCOK ) NCH,CH,Cl <—/— *CH,CH,CI
v v X
" lHN

AR VR /
Ia — -CH,NH-CO-NHCH,CH,Cl + NO /NCH;CHZN
X1 XII

VI

Chart 3. Formation of active chemical species from 1-(2-chloroethyl)-
1-nitroso-3-(3-pyridylmethyl) urea N-oxide (Ia)

FRCRIGE®B =g v v EHE VI 2452 5%, Bt IX 1 31Bige %% C 2-chloroethyl carbonium

ZhHDORIGoEH% Chart 3 i3, T, ion(X) t7ch, X it piperidine & K& U T 2-chlo-
Ia 3 pyridine OB \EFERSIMK Y b NH 1 roethyl {Lik & 7ch. Vi X L piperidine L RFISL
Bl %<, NH ofiighciiv-t C-N! @#F&23h T v vEBHE VI Lick. —3, isocyanate VII 3,
“C N-(l-oxido-3-pyridylmethyl)isocyanate (VII) 2 piperidine % carbamoyl {L L IV 4% 5.
2-chloroethyldiazohydroxide (VIII) & 7c%. VIII i3 N} (e BFREIMEYE TS Ia OX 5 REHIL,
2-chloroethyldiazonium ion (IX) X 7z %. VIII % 41 VREE o) OFEND IBREFEETS.

o- wie, la L EFEBEOHRO =T+ LAHELTD

| Na-acetyllysine 35 X 0% N-acetylpenicillamine } o
N+_ NO yily Yip!

7\ -CHZNH-C—II\I—CHZCHZCI — RIt%imrd. Ia ¢ Na-acetyllsine #7143 V4T
i CRIG&w 5 L, carbamoyl { {k > Na-acetyl-Ne-

Ia (1-oxido-3-pyridylmethyl)lysine (XIII) % 4:53 5.
o ¥7:, Ia & N-acetylpenicillamine % ${sTic K
I\II+ NO JGERBHLE S =t r YD S-nitroso-N-acetylpeni-
Q-CH2N=C—1{I-CH2CHZCI cillamine(XIV) rBi=t v vtk XV RERTH,
ou R BDRIGOEIEC DTz, Chart 3 R LA
Ia’ BHse & o TR LBk 0 isocyanate (VII)
HzN(CH2)4CH(NHCOCH3)COOH
0.1N NaOH, 0°
o-
No I+

N
1 N-
</ \-cHNB-cO-N-cHcHC- /0 \ _CH,NHCONH (CHZ)‘CH/NHCOCH:;
Ia ‘ \COOH
XIII

HSC(CH3):CH(NHCOCH3)COOH
0.1N HCI-MeOH, r.t.

o-
|+

CH,

L78  NHCOGCH, /N'\
ON-$-C-CH + -CH,NHCONHCH,CH,C!
&H, \COOH

X1v XV
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#5 Na-acetyllysine @ ¢ 7 3 /3% carbamoyl {3
prlick b XU ARL, ¥, EHEEo

nitrosonium ion(XII) A3 Na-acetylpenicillamine 0

ANAT b EE= e TB iYL Y XIV 24
BT 5.
I+
</ >—CH2N=C=O NO*
= VI XII

PEDX 5 Ia E&He T M LEY & ORI
X, ARLEDOEGMREVAACEITHEELE
TEDA R L fEAREMH Y, Chart 4 DX 517 TC
ENRTES.

Tibd, la X VAT HEMLSMEE, 2-chlo-
roethyl carbonium ion (X), N-(l-oxido-3-pyridyl-
methyl)isocyanate (VII) % X O° nitrosonium ion
(XII) ¢#%. X1z DNA OEp&D NH < OH
¢ RIH L 2-chloroethyl /. DNA(XVI) &1, XIV
YRR B Hiio DNA BloREHAERIEL,
DNA gafifiic XVII o X 3ic=5v i, Thbd
cross-link Z#fE%. 2D X 5L T DNA KEEY R
EL, EBMRCBRENRHRELS 2 5. BEHL,
2-chloroethyl {hfk XVI O 4B STl 147 HHH
AR ET, ERTH XVI OhichofEH DNA
BHEBBECIIVBREBRIRATLES D, =F 1 Vi
A DNA SR EBINDZ LRI D X LIZHVWEIR
Ligh, AHI3 fjais X vf L1210 R IERIEIE
RRETLLDEELBRD. fud BT, isocyanate
VII 3ERBOEOER7 3 7 &, Al )y vy

BIEDe7 I/ K% cartbamoyl {3+ 52 L L b
XVIIT &1, ¥{-, nitrosonium ion(XII) (340 £
AT R =T BIEREDS=rYML
#h XIX LLCLES5. X5k LT, BEE®AHY,
71 DNA BB EOBREEEYRIETI LRI D
DNA s xHEEL, BEEMELhET5EELD
ha, &, == Vv vEERRIGIE, DNA LEH
BLoMicik s,

fiiay DNA o =5 vV vIEBRR IS RIS CHEL
Z &3, DNA XUV <A CORERE - THE
IR T\ 583, Ff-  1-(2-chloroethyl)-1-nitro-
sourea [H,NCON(NO)CH,CH,Cl] & DNA &=
F U VR 2 RES ROV CiY, cytosine @
4 {7 N & guanine D 6 i£Q & DR, guanine D 1 i
¥ N & cytosine @ 3£ N % & DR, thymine © 4
ffO & adenine D 6L N & O/ S MFREMEE LT
B Hh T3,

= b r Y REARBEEFONEFERIC I T,
DNA o7 A+ bR b EHEV DD LD EVbRT
VBN, =t v Y ERRAEBHO 7 4 A LEEIX
D % 4 DT A F LI T DB T L5
BEThD b5 —TTOEMLEFIETH S isocyanate
L LT, EB, £MO isocyanate ¥{4 DNA poly-
merase II DOME], RNA processing D, [iged
ZitH. DNA ofBHIEEREVERAINTWSE®,

PRSI = + v v RRBHEGORELEN: LT,
Z0igystt (lipophilicity), 2248 ¥k (stability), 7.4
* L {khE (alkylating activity), » L 3% 4 L {LEE
(carbamoylating activity) OPHEFIZEL - THREI R
%39,

DN —
g DNA ,N—CH CHz‘—N\DNA [—.:3{\ ]
+*CH,CH,C1 2Y2 pNa \N—'—CH ,CH,CI X
X XV
+ (I)* DNA Edamage
0_ H N f.a (l)-: Protein (-NH,) 1/\1+\ e h é
= HZNH—CO'{EN—Protem tumor cell death

N
y \ CH;- Nlco—N—CHzCHzCI " M-CH,-N=C=0

Ia Vi

Protein (—SH)

N

NOt —— ProtemS NO

XV > inhibition of repair

\

x D

Chart 4. Antitumor action mechanism of Group A compounds having a
1-(2-chloroethyl) -1-nitrosoureido group



Ha UERE = b e Y REFEEOGR L FARRBIICET 2 b28prs 1

VB = b » 7 RE O v < COBRREIIC S
FTETAREAEER, D24 DT A AFICER
BrichvEL, —F, EENEAERT SIS
=4 VEREEG. Lo Liesis, DNA A0 7%
MEDEEURB O DL —RNRIETH D L&
2 5B, FHHELF¥ED 2-chloroethyldiazohydro-
xide (HON=NCH,CH,CI) % %\ {} 2-chloroethyldia-
zonium ion (N=NCH,CH,Cl) 1, %0 % % TR
PHEBTE DR LRELMEMTIRVDOT, =FtrY
RESTFELUTHEEES AL cTERDTw. &
DZ Lk, ThOORERKE = = Y REFHEDOR
T, TAFMLEOE WL ORLT U L HEEES
BEL BVEEYEMT B0 THD. Kb, =t
Y RESTIHEACIEECE 2RECHENT D
(LR b BE Tl bic\. HEgE = =
VHEBGEOHEEEHOBER, TDX5RELDHE
FREREH DL - ERTH 5.

VA TERT SEEER, EEAEOL
ROTERMROGCESESE Y RBTH0T, 74
FAEFNI TN CEEDE LHRIEFMaT bFESE
EZTLES. EHEO7 A+ A{LRIDEEIRDIED

FERANZZEH 5.

(2) BE{LAMOERRREIE

BE (&4t 1-nitroso-1-phenylureido[-NHCON
(NO)CeHs) 56 C%H 5. 1-nitroso-1-phenyl-3-(4-
pyridylmethyl) urea (Ila) #% pyrrolidine % %\~ it
piperidine & K& X4 % & l-phenyl-3, 3-tetrame-
thylenetriazene (XXa) 33 } 0 l-phenyl-3, 3-penta-
methylenetriazene (XXb) 24T 5. WFhOBRE
3, 1, 3-bis(4-pyridylmethyl)urea (XXI) # B4+
219,

BRDY 5 — ORE(LAHTHS 1,3-diphenyl-
I-nitrosourea(Ilc) {3, adenine L #7AH VH:TF,
0° TG L 6-(3-phenyl-l-triazeno) purine (XXII),
-+7c3>H phenyldiazoadenine %, %7z, guanine .
RS T I KIG L 8-phenylazoguanine (XXIIT)
2hEx %

¥z, llc & lysine #RGHTCRIEX S L Na,
Ne-diphenylcarbamoyllysine (XXIV) % & 3 5.
Na-acetylpenicillamine & 138t TRRKEGL, Na-
acetyl-S-nitrosopenicillamine (XXV) % # g -3 %3,

PDEDKRIGX b, BEEMELrAreisT, Ia b,c

7N
NO (CH,) NH
] 2/n N
N N\ CHZNH—co—NQ >~ (cw—xv:rq-@ + N</:\>—CH2NHCONHCH2 7 \n
IIa XXa: n=4¢ XXI
XXb:n=35
adenine / \—N—N—NH
0.IN NaOH TN
N \
)
.
NO H
</ \>_NH_CQ_1\'1_®_ XXII
IIc (”) N
|__guanine | HN/j: \—N=N-</ \)
0.1N NaOH HzN’I\N N/
H
XXIII

lysine

/ \ /NHCONH—
—— -NHCONH-CH,CH,CH,CH,CH
NO 0.1IN NaOH

@-NH-CO-KI—@—

IIc

Na-acetylpenicillamine

\COOH
XXIV
CH;

L3 NHCOGCH;
ON-$-C-CH

IN HCI-H20:MeOH(1:1: 1) ]

N\
CH, COOH
XXV
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[=]
- H* + DNA i/ I
N=N-OH——= N=N — N=NHN{.DNA + N= N+ DNA
O — - Orn=niinlona + =i
XXVI XXV XXX XXX
H NQ) + DNA damage
l l in (-NH .,/— E
A_N\_cofN.@ { A-N=C=0 Proteln (NH,) A—NH-CO —~HN-Protein <
XXV oax o tumor cell death
A= N’ M-cH =
la: A N?' o+ inhibition of repair
Protein(—SH ™, .
Iib:A= '__\ CH, NO* Drowint38) Protein-S——NO
p—
Me: A=: @ . X Xxx

Chart 5. Antitumor action mechanism of Group B compounds having a

1-phenyl-1-nitrosoureido

T DERDEL GRS FH (LS Chart 5 )R$
X 5 i, phenyldiazohydroxide(XXVI), 4T %
isocyanate (XXVII) %5 X ¢¢ nitrosonium ion (XII)
“GH %. phenyldiazohydroxide (XXVI) {1 phenyl-
diazonium ion (XXVIII) 755,
phenyldiazohydroxide (XXVI) % % \»{% phenyl-
diazonium ion (XXVIII) {3, DNA OiE{ o HNS
% HC{ :KI& L, phenyldiazo {bfk (XXIX, XXIX')
LU DNA o4yrlr&a o 323, Fi, isocyanate
(XXVID) i3, BEBAROEKET § /&% carba-
moyl kL XXX & L, %7z, nitrosonium ion(XII)
W, EDAAN T PEERIGELS = b r v {bik XXXI
LBz ey b, Hic DNA EHEEROBE %
P+ %. Z®X 5 phenyldiazo {bick » T X%
z &hi- DNA E#iz, DNA SERHEOBEFCY -
THEELIh, EHMRECESR, AHIS BEHHO

group

life span » KT 5.

0L BHLABOERARBREBHTEWT,
phenyldiazo {t & carbamoyl {b @ 7 KIS 2 BI 451
TWwAZ &L, XD X 5 /¢ phenyldiazonium £ &
phenylisocyanate D FHRIZ L - THH LR
Thio,

Table 6 27777 % 5, AHI3 8% 5 » b iZ phe-
nyldiazonium hexafluorophosphate (XXXII) s X O¢
phenylisocyanate (XXXIII) # Fh s LT
LIEGBRIZIE LA ERBRILVD, WLEHOHA
BERI - THOLNIEGBRIBD LIS, AR,
4-nitrophenyldiazonium tetrafluoroborate (XXXIV)
& cyclohexylisocyanate (XXXV) oftHfHcX <
THLERZREIED LIS,

e oy 54 1 FERICHRM L7z AHI3 jfa % Basdn
TRERTHE, MakoEEIBZDLhBH, L0

Table 6, Combination therapy experiments with diazonium salts
and isocyanates for AH 13 bearing rats

T/C %

Compound No. Dose(mg/kg) 60 Days survivors

/' \-NpF, XXXII 10 0/6 125
D—NCO XXXIII 20 0/6 117
XXXII + XXXIII 10+20 1/6 >194
02N<;>-N§BF'4 XXXIV 50 0/6 132
<:>—NCO XXXV 10 0/6 135
XXXIV + XXXV 50+10 1/6 >186
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Table 7. Comparison of the antitumor activities of 1-phenyl-1-nitroso-3-(4-pyridylmethyl)-
urea (IIa) and the 3-pyridylmethyl derivative (IIb) against AH 13 cells

Day 3 Day 3-7 60 Days
Compound MTD (mg/kg) dose (mg /kg) T/C % survivors
5 RO
N\ \—CHZNH—CO—N——/ \ 50 5 210 0/6
— 1Ia - 10 190 1/6
20 >413 5/6
25 >629 1/6
50 toxic 0/6
N- 1\'10
{ >-CH2NH—CO—N-</ Y 100 5 141 0/6
— 1Ib - 10 >332 2/6
20 >317 2/6

BEEfHrzh b0 diazonium HEBEDOFAEF LT
§ Z)“”.

4-pyridyl ¢ 1Ia L 3-pyridyl fk ITb © AHI13 48
7 v bR 2 HUELE O iR Table 7 R-$.

Ia 21 RO PHEL WL T 50T 1Ib
KERTEANCRIGHECEAR LS TH D, L
Liedts, Table 7 @k Lk 51, Ha ozt IIb
IO b TFARBOHEEELRL LI E .
Z DELEY, carrier group OB FHEDO 4L L 3L
LW IO BN ESHEEERCThR EBEL T
TWZ ERRLTW3 JII-D).

@) CR{tahO{FRRIRIE

C#{L&%ix 1-methyl-1-nitrosoureido[-NHCON
(NO)CHs] ##fsTh b, LI2I0 D2fgRTH 5.
%14 1-methyl-1-nitroso-3- (3-pyridylmethyl)-

o-

|+

urea N-oxide!5:4D(I1la) & piperidine &K 7+« b
v, RRZ3 BRKETS &, 1% LTOERET
1t > % » N-methylpiperidine (XXXVI) L 85% L
Lot carbamoyl {k{kdD 1, 1-pentamethylene-
3-(3-pyridylmethyl)urea N-oxide (XXXVII) 34§
Hbh%.

Hla (2ESHIRA R CRD X 5 el Com L, iGH
b2 L LC (l-oxido-3-pyridyl) methylisocyanate
(XXXVIII), methyldiazohydroxide (XXXIX) s X
¢ nitrosonium ion(XII) % £k 3 5. XXXIX i3
methylcarbonium ion(XXXX) ti5. “hbHODHE
L, ARMLEO BE L AL L 5%, DNA
ZaFLL, Fh, BREROEMEYEETS. &
DX 5 UTEHMRETCER, L1210 <=5 20 life
span ZIERT 5.

O'

N- NO
</ \>_ H,NH-CO-N-
CH,NH-CO-N CH; MeCOHS NCH; + -CHzNHCON

IIIa
o-
1|\J+ H N=r?)
7\

Illa

.
Ma — o

NO*

XXXVI XXXVII

o-
{+

1 | N
CH,~N ¥ colN-cH, — <:\>-CH2—N= C=0 + HON=NCH;

XXXVE XXXIX
+
+CH, N=NCH,
XXXX
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Table 8. Toxicity and anti-AH 13 activity (ip-ip system)

COH&]:;(?und (XII\IIIg}'ng) (rlr\xdgl}lllc)g) MTD/MED Anz:::;ﬁtﬁly o (mg??(l)uxgllh\tn/);ter)
Ia 100 2.5 40 + 105

Ib 50 10 5 + 30
Ib-tosylate 50 5 10 + 65

Ic 25 1 25 + 115
ACNU 50 5 10 +

Toxic effect on Donryu rats and cytological effect on AH 13 cells were examined in one
experiment to roughly estimate maximum tolerated dose (MTD) and minimum effective dose

(MED).

MTD was estimated by the observation for 1 week after a single injection.

MED

was determined by the minimum dose which caused abnormal mitotic figures in more than

509 of the cells in mitosis.

I-1,2,3 ©hizoT, &FHLAME =5 LAY
L DERIEHA L hEFERCST 5K Ly D
ERRBBEER L. —F, SR LawOEEHik
¢ DNA figz¥ alkaline ellution assay & X - CTHEZR
Lz, Thbh, 1 VR77 4102 —-%RWTEEH
far o, WREYENLDNAOZY 7 48— L1
RET. Che7oA2 VBRERLTC7 AR VLA
TEWRIR» T 51545 DNA {53 0a %2 F8IL, £
Brh A% pore Bt Lick A TExd DNA Mk
PHRHT 5. AEICX o CERILAYORBMEAD
DNA @Ed T 5 &, ThLhokesh Ok
R, BHOEHR BELEIRBEARLR P,

@) nEHFEBEaHOEN

WOAR LAY 4ED e L b, HEEEEAEL,
FHELTOREELEL, KEEOD ZILEHEH

o
|
N- NO
</ V.-CH,NH-CO-N-CH,CH,CI
Ia
o
|
~N. 1\I10
</ V. CH,NH-CO-N-CH,CH,CI
Ib

NO

-N
</ \>-c:HzNH-co-z{r-CHzc:Hz(n.1J1035</;>-CH3

Ib-tosylate

o-
|

- N, NO

{ -CH,CH,NH-CO-N-CH,CH,Cl

Ic

RHF OB & UTEMT 57, ACNU # positive
control r L THEEf L.

Table 8 i+ X 51z, Ia, Ib, Ib-tosylate, Ic @
1 RSkt 5 &AM E MTD)/BRAHEhb5u
(MED) k% AHI3 ReR® b &, Ia HREAMERR
Lz, 2oz &k la BMELEZT, RelcitsBR
EHELTWAZ LKL S.

Table 9 ¢ ip-ip ZFTCOH{E2HD F — ¥ %,

Table 9. Anti-L 1210 activitiy (ip-ip system)

Treated
on days 2 and 6
Compound Dose - T/C .
No. mg/kg) (%) Suvvem
Ia 10 159 0/3
20 >270 1/3
40 >344 3/3
80 >344 3/3
Ib 125 >262 1/3
25 >365 3/3
50 >321 2/3
100 98 0/3
Ib-tosylate 6.25 177 0/3
12.5 189 0/3
25 >337 2/3
50 >383 3/3
Ic 2.5 190 0/3
5 213 0/3
10 >365 2/3
20 >431 3/3
ACNU 5 181 0/3
10 >251 1/3
20 >344 3/3
40 >344 3/3

T/C % and survival were examined at 30 days
after inoculation all experiments,
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Table 10. Anti-L 1210 (ip-ip system)

Treated on days 1 1,59
mpound D . Dos .
Co Np: u (m g(}icg) ’(ro//a()‘: Survivors (mg(/’lfg) '(I‘%C)! Survivors

Ia 20 > 300 2/6 9 174 0/6
30 >413 6/6 13.5 203 0/6

45 >413 6/6 20 >271 3/6

66 >413 6/6 30 >326 6/6

100 >357 5/6 45 >326 6/6

Ib 18 183 0/6 8 263 0/6
27 >298 3/6 12 >371 5/6

40 >311 4/6 18 >388 6/6

60 >373 6/6 27 >388 6/6

90 >225 1/6 40 >388 6/6

Ib.tosylate 20 >413 6/6 9 192 0/6
30 >413 6/6 13.5 >305 5/6

45 >413 6/6 20 >326 6/6

66 >413 6/6 30 >392 6/6

100 >211 2/6 45 >326 6/6

Ic B 171 0/6 4 229 0/5
12 231 0/6 6 >344 4/6

18 >388 6/6 9 >378 6/6

27 >388 6/6 13.5 >378 6/6

40 >196 2/6 20 >378 6/6

ACNU 13.5 >335 5/6 6 183 0/6
20 >373 6/6 9 >269 2/6

30 >373 6/6 13.5 >373 6/6

45 >373 6/6 20 >373 6/6

66 >120 6/6 30 >373 6/6

Table 10 iz ip-ip % COH L1, SEADF — 2%,
Table 11 & ip BIHCO iv (EFIRA) = po (&nR)
1B SBTEF—2 xt. WFhoksd b
ACNU RS HER 2R LA, (b ks X
VEldiEmvT &, i, KBRS D LY
b, la XHEHHFREME LGREHL, & bty
EDBZ Exlnoia.

o1 =AY RIEFAGOSBRE

(D ERARRS SRS BRES

TCh~_ck 5, MERECBR= 1 2 vV RH#HE
T DOERMAPF I T DRI, Bi7 e b v
Lo ThtaT N BROBN CHlE A, TGRSR A AR
T3, ARIGIRT vH Y OFERL » TRESh 5.

II-2, Table 7 R L7 X 5, l-phenyl-l-nitro-
$0-3-(4-pyridylmethyl)urea(Ila) » AHI3 Hijgicst
T 2 HUEEGSIE LT, % @ 3-pyridylmethyl g5tk (1Ib)
L Vb IEnEEy. Lalinhin, Ia & IIb ok
RSB U TEN ez D 5. fleid, 1a &

methanol & AN+ % & EFEARM L 7o 23 HARML,
FEEMINER T methyl N(4-pyridylmethyl)carbamate
V) 2B 5. = ORE, benzene, formaldehyde
e LERT 3.

—7J7, 3-pyridylmethyl Z%#4k (IIb) i3 methanol
IR TELRERETHS.

Figbb, pyridine 0 1 fIEEHIC X - THHAL S
htc 1la i3, methanol wh¢ Lok UiciGteahiifk,
phenyldiazo N(4-pyridylmethyl)carbamate(III) =
BAL, SORGMVLELEBIYL-oTW5EE2L
b, FEREREEAEERES 1, 3-diphenyl-1-nitrosourea
[CeH;NHCON(NO)CgH;s] @ benzene th o #4> fRi
DWTHRERA?, (Chart 6)

methanol % benzene d1> Ila OEIFRIT, HMT
% phenyldiazo carbamate ~DEERT & FET HE To S
T EBH, KRPPKMEIEO S ERME T, a
12 1Ib L RRRE 7 e b v To M LG LR
BHERT S, Ha b 1Ib ofEEIER T
ZELrfRVEEL bhb, (Chart 7)
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Table 11, Anti-L 1210 activity (ip-iv and ip~po system)

Treatment Single iv on day 1 Single po on day 1
mpoun Dose T/C . D T .
Co Nfz:u d (mg/kg) (7{,) Survivors (m g(}fg) (%(; Survivors
Ia 20 >177 1/6 30 137 0/6

30 154 0/6 45 137 0/6
45 >283 2/6 66 177 0/6
66 - >858 6/6 100 >247 2/6
100 >319 4/6 150 >330 5/6
b 18 186 0/6 30 >286 3/6
27 >376 5/6 45 >346 5/6
40 >397 6/6 66 >358 4/6
60 >397 6/6 100 >367 4/6
90 >368 3/6 150 >220 2/6
Ib.tosylate 13.5 >229 2/6 27 201 0/6
20 >288 2/6 40 >280 3/6
30 >388 6/6 60 >340 5/6
45 >388 6/6 90 >269 3/6
66 >388 6/6 135 >322 4/6
Ic 12 155 0/6 18 >241 2/6
18 185 0/6 27 >289 4/6
27 >338 4/6 40 >340 5/6
40 153 0/6 60 >347 4/6
60 104 0/6 90 >213 2/6
ACNU 13.5 199 0/6 20 118 0/6
20 >397 6/6 30 146 0/6
30 >394 5/6 45 161 0/6
45 >372 5/6 66 >301 4/6
66 87 0/6 100 >356 6/6

0=N
(A CH,OH CH,0H
N//:\>—CH2NH—CO-[N—© L LI N _\ CH,NH—CO—~0—N=N @ —
il

Ila

NO ’
7 /N N |
N@—CHZNH—CO—OCHa + @ + N, -+ HCHO - CHZNH_CO-N

b
v
Chart 6
Coty
K‘E )
i o
RCH,~N=C=0 HO-N=N-R
R’CHZ—N—}-(';-CN—-R 2 +
0

Chart 7

¥7s, 12 CHATAEHE D VER=PR Y RE R, phenyldiazo carbamate ~DERYHE B B
%Mt (—HR: RR'CON(NOR) 0, k<8Al EbAVEE 2 bhb. (Chart 8)

EOSHTHBESMEROMERETE, $Eb @) = FOYRREBKICAI 3= oY RO
<, path A O 5ic OH™ IoX 3 MAHBREO®E  HIEHH L3 E 8, -NHCON(NO)CH,CHLCI
RERTIEEEEL RL, path B 0L 5 kEld  2HT5= ey RER, BRI TEO—HaMk
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R

NH + HO-N=N-R

R

R
|: >N—C0—O—N= N-R :l
R

Chart 8

c?lN
-co
path A \N co f -
R
(OH‘
R' ( (’I 4
path B N CO—N-R —_—
R
NO

+ 3 1
RNH-CO-N-CH,CH,Cl **» RNHCONHCH,CH,C! + NO* —»
VI

v
NO

NO

RNH-CO-N-CH,CH,CI + R-N-CO-NHCH,CH,CI
VII

A%

.~ Chart 9

SfEEN, BERRFE VI & nitrosonium ion 7‘;’5,
Z @ nitrosonium ion FAERLIENRE VI X =}
rYLL, FEHREOHERI - Tt N' =t r vk
VEN =bmyfEIRERL, R, N2ty
H2 N iR Lz binie s, NS =ty VI
ZoWTYh, NP = pryio N ffADEMIEE
5 5. (Chart 9)

Table 12 =, 1-(2-chloroethyl]-1-nitroso-3-(3-
pyridylmethyl)urea(Ilb) #ffi4x D media FZHHE
LIcBEDEM3 =t e V&V, @1 = b= vikIb
BIUOB=t e vk X ORERRTIV

Tichb, 10888, 10%0E:, i CHBVWEBo

IS S
> >
/I =

~ ~
> O
NP~

-CH,NH-CO-N-CH,CH,Cl —

ITb

NO
|
-CH,-N-CO-NHCH,CH,CIl +

VIII

NO

NO

'_C02

edia

_CH,NH-CO-N-CH,CH,CI +

recovered IIb

~-CH,NHCONHCH,CH,Cl

X

Table 12, Yields of the products in the rearrangement of 1-(2-chloroethyl)-1-nitroso-3-
(3-pyridylmethyl)urea (IIb) in various media

Yields (%)
IIb Media Reaction®’ Product
(mg) conditions (mg) Isomer Recovery Denitrosated
’ (VIII) (I1b) compound (IX)
200 102 HCI 0.5ml rt 2d 183 28 49 16
200 10% HsS0, 0.5ml rt 2d 144 28 37 8
100 HCIl in MeOH 0. 5ml rt 2hr 93 11 30 59
120 HCl in MeOH 1ml rt 2d 65 — — 62
80 AcOH 0.5ml rt  2d 77 7 72 21
300 SOCI, 0.2¢g rt 2d 226 11 41 26
100 SOCl, 0.2g rt 18hr 95 16 65 16
400 POCI;3(0.3 g) 5ml rt 2d 320 — 80 —
in CHCI,
360 POCI; 0.7¢ 40° lhr 270 - 75 -
120 HCO.H 0.2g 8—10°1d 117 14 71 14
120 HCOH 0.2g 40° 1d 114 34 34 30
120 HCO,H(0.2¢g) 0.4m! 40° 1d 114 40 40 21
in CHCI;
60 HCO,H (50 mg) 0. 5 ml rt  2d 3 97 —

in CDCI

3
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e CILEERI AT & 525, phosphorus oxychloride 1
CREXT\. COBOEMKEE, N Lot N
BREDOUBYRILL - TKXEERD.

Wiz transfer-nitrosation D% HiF5. b L 1-
methyl-3-(2-pyridylmethyDurea(X) #+B iz »
L, BREKETSE, RBate VX EHFLVL =

b v ¥ k@D 1-methyl-1-nitroso-3-(2-pyridylmethyl)-
urea(XI) REhFh 70% ORVTHRLAS. R,
$=br YV EMEOWTY, X & transfer-nitro-
sation 3% 5.

NO
1

</ >—CH2NH-CO—N—CHZCHZCI +

— Ib

-N

( >JHhNHCONHCH3
X

N

( 1>4HQNHCONHCHAHQCI+

= IX

~-N II\IO
</ >—CH2NH—CO-N—CH3
XI

i1z, Ib L RELFMCHEN LEELTHL &,
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Relationship between Substituents of Phenothiazine Derivatives and

their Affinity to Reversed Phase Column Packing

Rieko MATsupa and Mitsuru UcHivama

The structural retention relationship for phenothiazine derivatives was analyzed quantitatively by the
multiple regression method. The capacity factor were measured on an octylsilanized silica column. Signi-
ficantly high values of multiple regression R and ratio of variance F obtained with acetonitrile-water
mobile phase. On the other hand, the values of R and F in the case of methanol-water were not
significant. This suggests that the interaction between the two substituents must be taken into account in
the latter case.

(Received May 31, 1986)

RREHEDIX, BRO7 =757 VvEHEL LT FOEEMER L. ThboEgd Fig. 1 &Rt
7 =/ FT7 Y VEUOERER oo, Wtk ve=t 7537 BOBEHEOARCIY, ¥&E
HIERFRA BT DB BTV THE LY. Rk s e~ YSTHADAZ )=, TEE=}
ELT, ThHOERKEEFTRF~OHFM: & ORI YR FOMOREIIERDO DO H .
EHEMTEAY RHE L. $E, BRENENR k¥ E

b ORBERY, Fv VT4 —7 5,7 2—(K) Wik 7 v~ + 75 7 DiEEILAA4% TRIROTOR,
EE ORI OVTERN BN LRARIMER L0 UVIDECII #{ff L, # 5 +ix LiChrosorb
EHET 5. RP-8 (Merck, 5 um,4 mmx 25cm) # 7z,
5 B2 K. DFIEIIE, Metrohm #H85l, E336 T {rEyg
EHF LA L.
BHEHEIUTRE ’ P VT4 72 X—-DHIE

ERRAWIEDR, ThZhEHEOARIRRY HREFHIENLH 1mg/ml D22/ -V EFEEL,

ede
SeN
|

R1

R1 R2
phenothiazine -H -H
fenethazine -CH,CH,H(CHj;3), -H
promethazine -CH,CH(CH;)N(CHj), -H
promazine ~CH,CH,CH;N(CH3y), -H
alimemazine ~-CH;CH(CH;)CH,;H(CHj;), -H
chlorpromazine -CH,CH,CH;N(CH,), -Cl
levomepromazine ~CH,CH(CH;)CH,;N(CHj3), -OCH
prochlorperazine —CHZCHZCHzNQNCHa -cl
perphenazine —CHZCHZCHZN/ >NCH2CHZOH -Cl
dimetothiazine ~CH,CH( CHa)N(EH;,) 2 -SO;N(CHj,).

Fig. 1. Structure of phenothiazine derivatives
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S5ul Btk rv<1t 75 7ICEA L. 75 ARE
40°C, BEVMGE 0.8 ml/min ¢, {FFRMLZEEL
7o, BIEIZ0.1% DY vEsEmL CpPH 222 &
Liz5mM ) vB—7 vE=VABKEA X/ -1
FRT 2P IADORBEYHG, AX -0
48270, 80, 90%, 7t =1 Y ADEEIL50, 60,
70% & Uiz, B 254 nm CfT o k.
REORFEER L -, BBV Vv 4 ORI Y
o L, (DRI DFr VT4 7,25—-K %
R (1)

=Rl
L
Rl (bK,) DORIE
AEBRICH W7 = 7 7 2 VEAFIEREOR
BTRKZETEVD, HEORBTCIIKCTETH
50T, BREDOKERE 717V CEETHE,
B Ts Lichiso TRBEPTOFEBIZL b pKa
RDBZ L L. #ZC Chatten 52 OFEER
Lizdity, K 227 A BB CHET BHET
pKa HRDdl. BFERIILTOL RV THSB. #7300
mg DR AKEAL, SN KEMLF + Y 74 Iml
iz 7 r ek aTHBT5. Z7reislaiBE
TTREL, Biir sz /-2 100ml mF»$. =
O 10ml ke 2 % 7 -z 100ml kL,
AR ) —=NERBD 40~80% OBKZFNT 5. 25ml
w5 ARET pH fllE Lic2th 0.01 N R CHaE
L, EMBENG, A OmeEstke 5. A6
BWRD AR/ — LV BECHLTLENTD pK, 7
vy L, ¥rZAHELT 6K R 5.
BHitoF s o5
DFOEHHRE L X ORGREMENT 512, Chen?
bRLchoT, (2)XDX 5 eFr2RKEL
fo.

n
log k’ Z.Zlbisi"f‘bo (2)
i=

by REAEBEID logk’ ~DELSERT AT 2 -4,
si REEREOBEBRREYET T 4—-%T, FH
CEDBBENEE LV E ERILER, BRLTH
BEZRIILOEEOERRS. nXFROoFREEH
SEBEOHEIRONTH 5.

b #EHEETBER7 Ak Bs REKELTERY
PESEThE, (2)RRKDL HRFESIIS.

logk’=B:S+by (3)
koK (k>n) kowWwTrhEh logk’ ke
Y, SEMMOFEKRE Y, b ORFEELHEET D
ZENTES,

FHEUWL NECPC-980l =4 s ra v —-2—%H

W T ot

Table | 4B OBIHTRDK logk’ DfE%RT.
P 7 2 T—BPAELhD L5, Frorr
RGPy, AT 27U DY S HIBEORERNE
SIEB R EBEHIEL Ko TEY, T2 IFTY
VDIXSWTALK YT I FRILEDOBEDOERL Y
DLDRBEHIREL ot LdL, 2 &/ —1%E
UBEHE, 7=t ) ARSUBEME CHBIBIEF
MNRILDLDN BT FEI0L7 b= Y AT
1L, 7222y, Frrgoyv, Tu<xov, 7Y
2= VDIARERT B8, 0% 287 —LTik7 e
AR VETY A= VvOBEHMERHTEL kT
Wh ZO2MOMEMIABEIE L2 F L EER
BoTWBDNREETHD. BEDAFVVETI
AFNEEENE U 2 FAED logk’ ~DE LD
KOWTH LM TH T O T k.

FHAFED logk’ ~DFLEHHET I DT 1%

Table 1. Log k’ values of phenothiazine derivatives
Fluent,
Compound Acetonitrile-water Methano! -water
50% 60% 0% 70% 8]0% 90%

phenothiazine 0.6978 0.3%18  0.1677 0.2562 -0.1165 -0.3776
fenethazine 0.7656  0.5928  0.4300 0.4367 0.2535 0.1065
promeihazine 0.8428 0.6327 0.2410 0.39500 0.2096 0.0364
promazine 0.8558  0.8514  (.4529 0.5245 0.3151  0.1519
al imemazine 0.9219  0.683%  0.1866 0.4210 0.2135 0.0330
chiorpromazine 0.9972  0.7513 0.5292 0.5626  0.3424  0.0980
tevomepromaz ine 0.0217  0.6907  0.4867 0.4132  0.1513 -0.0109
prochlorperazine 1,249 1.0142  0.6775 0.8605  0.6629  0.4736
pervhenazine 0.9705 0.7138 0.1676 0.4688 0.3097 0.2192
dimethothiazine 0.7098  0.5338  0.3356 0.0937 -0.1370 -0.220t
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Table 2. S; values for phenothiazine

derivatives
5
Compound 1 2345678
phenothiazine 0 000CO0O0OTO0OO
fenethazine 20100000
nromethazine 21 100000
promazine 30100000
alimemazine 31100000
chlorpromazine 301001100
levomepromazine 31100010
prochlorperazine 30010100
perphenazine 30001 1 OGO
dimethothiazine 21100 0 01
Keys
13-Co s o -Clie 20-Clla 3:-N(CH3)»
4:-N\_JNCH3 5:'N\~JNCHPCHPUH
6:-C 7:-0CHx 8:-S0N(C3 )»

Table 2 i0;R4. ~CHe- ¥ 743 >CH- 33~ CHE%
DHDO LRI LI, LI -CHy 3500 &L
Tt XOMOEBIKE -N(CH),, -N_ NCH,
CH,OH, -N_ 'NCH;, -Cl, -OCHj, -SO,N(CH;); ¢
BEAKOH X 8, LAYWORkR 7=/ FT7 Vv
AW 10TEHE L.

Table 3 ZEHH OEREYRT. 7Er=bV 1%
BUBOHTIEOREGHES VT, F5RR T
0.9999Ll b, fERR¥ 5% LT CHEORKE B LR,
FALEYD logk’ DFFME & ERMIT X { —FK L.
—F, AZ7—-AEBFUBHHNSEDRERE T,
HFHER, HBLEFHET b=tV LDOHEESL D
ELftote. BT, HikLicsrFriErFEosre
DWW TIEEHEE & HREY—FK Lind - e,

Fig.2 R £ FEHBKED logk’ ~OFEIDOWT, B
HPOFHBHOSRER I AE({ LR L. -SO:N
(CHy)z 2 WFhoBHHCRWTLAERADHE
%%B,ﬁﬁﬁm®%§m%%%kﬁﬁtv.:hm
#f 1, -N(CH),, -N__NCH;, —N:NCH2CHZOH o
FLIEREREOSRO LV BA I A DM RS
2, HEEROMME & Wl L CEDH YR
DL oS Zhik, BEEFORORNEATS
E7 37 EDT e} X MEIE R, BEAXMET TS
kdiEL2bhS. -Cl OF5E72 b= Y AhT
12 -CHe- X D kEWH, 2% —nhtid -CHe-
LRABEOER S 2 1.

AFN, AFVVEROWTE, Txb=}b) L%
SUBIMHB T, ~CHy, -CH; tIEDHF S
b, 7 b= AORmE TR L. L
L, 227 -A%gUBEAS i -CH 05124
Tholc. THIIBHEHNLFHINDZETHS
2, ~CHs 2EET2 L BEHANEL I3 &5 58H%
7T L—RORFEIFFEL T 5.

COFRRELT, WPEEKWO 770 227 —
e KB TOMMERIBA, ik Ll -CH; 3R
INBLTHBE ENELBRD. ChEHENDD
72, RRDOPORLIcHERI D, 28— -k
FTOZNTO pK, OREERT oI, WEKRE X
CEm i ffiLicfiit Table 4 iR, A%/ -
ERERIIHELLMER, 7=/ 57 VvEONETF
L7 I /OB SEOCHEFRESLD (Fa<wy
Y, TV A=) R2AEOCEFR#ESLD (7 =
FEYYV, TrArxTv) b pK, 2IF0. 5K
s AZ 7 —=AEMACRBTCL ZORGBIRRALTH

Table 3. Value of calculated substituent contribution

Eluent,
Acetonitrife-water Methanol -water
50% 60% T0% 70% 80% 90%
0 0.698 0.335 0.168 0.256 -0.117 -0.378
1 0.084 0.058 0.034 0.059 0.030 0.022
2 0.071 0.039 0.031 -0.0?75  -0.075 -0.094
3 -0.098 0.083 0.183 0.076 0.328 0.453
[ 0.155 0.343 0.332 0.371 0.648 0.828
5 -0.12% 0.043 0.122 -0.018 0.295 0.574
6 0.134 0.103 0.075 0.052 0.041  -0.092
7  -0.003 0.001 0.001 -0.022  -0.075 -0.057
8 -0.090 -0.098 -0.1t5 -0.282  -0.333 -0.244
R 0.939% 1.0000 1.0000 0.9983  0.9993 0.9934
F 838 29964 2825 55 85 103

keys are the same as those in Table 2
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0.4 (a) 1.0 {b)
0.2 0.5
0.0 0.0
A\/A
—-0.2 0.5 B
0 50 60 70 (%) 70 80 90 (%)
Acetonitrile concentration Methanol concentration
(a) acetonitrile-water (b) methanol-water
® -CH,- O -CHj;
¢ -N(CHy), o N/ NCH;
N—"
- —N< >NCHZCH20H o -cl
A -OCH;3 A -SO;N(CHj,),

Fig. 2. Effect of the composition of eluent on the substituent contribution

Table 4. Apparent pK, values of phenothiazine derivatives in
methanol-water mixture and the extrapolated values

Methanot contend (%)

80 70 50 10 30 0
fenelhazine 7.40 7.61 7.87 8.25 ' 8.70
promeihazine 7.56 7.70 8.01 3.19 8.80
promazing 7.96 8.08 8.45 8.65 9.33
alimemazine 7.78 R.03 8.31 R.57 9.31

¥ extrapolated value

ot LicdioT-CHs 07 3 /) HEOMEERIE~DE  logk’ LFBLOBRA GG ET A TRbT E
gyt nweE L bh, -CHy oRBI Y 5 logk’ & BABPYITH D EELbRD. LB, 200K

BT, BIOBHES 2 5 LTS D 5. £ LBRHRBEEOMONEFRYRbT A7 2 — 2%
z BT ERBETHS .
o - HAT EThD 5
X i

UHRE I e= b 57 4 —REDD, 7=2/7F7
U vBHoBERIKL logk’ DERERHE T A ER 1) R. Matsuda, M. Tatsuzawa and A. Ejima:
EBLTENTAHEL, 7b=1r00 - KROBE) Iyakuhin Kenkyu, 16, 136 (1985)
HTIRBWERELEL H40f Rt onWTEbR Z)QﬁzgﬁgzaMIhEIMMSAmL&mq
T‘:.mu?’ 7 AREONE, BEMAORELFETS & 3) B.-’K. Chen and C. Horvath: J. Chromatogr., 171,
EOERA AT »x—2ttbEBbha. L, 2 15 (1979)
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Laboratory Automation for Analysis of Solid Pharmaceuticals,

Precision of Automated Analysis by Laboratory Robot System

Noriko KaTori, Rieko MaTsupa, Yasushi TAKEDA and Mitsuru UcHIYAMA

Diazepam tablets were analyzed automatically by a laboratory robot system and the precision and
accuracy studied. The robot system was programmed to weight the tablet and prepare a sample

solution.

The diazepam in the sample solution was determined by HPLC. Data were processed by a

personal computer after transference from the robot and HPLC via a RS232C interface. The repro-
ducibility of dispensing solvent and weighing tablets was about 0.1%, (CV), and total reproducibility
of analysis was 0.7—1.29% (CV). These results showed that the robot system is applicable in weight
variation and content uniformity tests.

(Received May 31, 1986)
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Fig. 1. Layout of laboratory robot for weight variance and content
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PROCEDURE

BALANCE measure

ZYMATE SYSTEM INTEGRATOR ¥ transfer data by EASYLAB

or BASIC programs

!

PC-8801mk- 11 IPOCKET COMPUTER ]

store data by BASIC programs

%

% transfer data by BASIC programs
‘ 3
IHANDHELD COMPUTER |

store data by BASIC programs

% transfer data by BASIC programs

% transfer data by BASIC programs

PC-9801 % convert data for TMULTIPLANJ by BASIC programs
% calculate data by commercial software, FTMULTIPLANI
% apply data of TMULTIPLAN] to BASIC programs

Fig. 2. Procedure of data transfering and processing

GP-18

HPLC OR GC PERSONAL COMPUTER SPECTROPHOTOMETER
(Shimadzu) (NEC:PC-8801MK-11) }—— (Shimadzu:UV-260)

CL RS232C RS232C
DATA PROCESSER HANDHELD COMPUTER —— ZYMATE SYSTEM
(Shimadzu:C-R3A) (EPSON:HC20) b - (ZYMARK)

RS232C RS232C RS232C CL

RS232C

POCKET COMPUTER PERSONAL COMPUTER - BALANCE
(SHARP:PC1350) (NEC:PC-9801) (METTLER:AE100)

Fig. 3. Interface used to transfer data

P M=as75 v BrEBRIhABIhi. 7, Table 1. Precision of dispensing water
[=rns735v] LOF—22FIATH L, MS- by syring unit (MLS)
DOS/N88BASIC(86) # A\ ThIZ Li-#iHNmEs X syringe A B8 C
<5 v 7 R RV, F g volume 10ml 5ml Iml
o3 771/}352}55/ b }ﬁ » T*ﬁ@mﬂ%ﬁﬁf\.. (Illl) (Ill) (lﬂl)
Wik T uoEs No. 1 9.8647  5.0113  0.9952
2  9.8630 5.0069  0.9922
4 AL FYARTAD 3 9.8645  5.0069  0.9913
rad Pt 4 9.8628  5.0058  0.9988
I ERE 5 9.8639  5.0071  0.9922
1) MLS 6  9.8667  5.0076  0.9964
) DI ERIE 7  9.8846  5.0090  0.9964
SHEOHL, K, =2/ —=ABIVZRruRLAD 8  9.8665 5.0084 0.9950
. s ) . . 9 9.8656  5.0094  0.9961
NEREEYERHRCI VB L. MLS i3 1,5% 10 9.8710  5.0088  0.8952
IO W0ml oy vSEFEH{ L. ThFhov)y 5
. AVERAGE  0.8656  5.0081  0.994
YOERTNRAL R =7 SRIL EDROPENGE L MAX 3.8740  5.0113  0.9988
Table 1 &, %7 5ml(B) ®v ) v R EWT 1ml MIN 9.8628  5.0058  0.9913
. ¥ ® . B CV()% 0.03 0.03 0.23
FTORMLHEL TV &0 1 EHEOERK L B
B g OFEME O LEY Table 2 R L. Iml % ¥ coefficient of variance

SETAEE, lml oy v HWEX DL
5 55ml v ) T, WOLAUBE YRR
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Table 2. Precision of dispensing water by 5 ml syringe (B)
No. 1 2 3 4 AVERAGE Ccv
position (aml) (m1) (ml1) (ml1) (ml) (€3,
5-4 0.9120 0.9305 0.9523 0.9511 0.,9365 2.04
4-3 1.0057 1.0053 1.0043 1.0052 1.0051 0.06
3-2 1.0068 1.0043 1.0035 1.0020 1.0041% 0.20
2-1 1.0054 1.0052 1.0046 1.0037 1.0047 0.08
1-0 1.0742 1.0455 1.0222 1.0222 1.0310 2.37
AVERAGE 1.0008 0.9982 0.9974 0.9968
(W7¢)] 5.77 4.18 2.65 2.69
Table 3. Precision of dispensing solvents by syringe
unit (MLS)
syringe A B B C
volume 10mi Smi imi% iml
n 10 10 4 10
water
x (m1) 9.8659 5.0081 1.0051 0.9949
V(%) 0.03 0.03 0.06 0.23
ethano}
x (ml) 9.9616 5.0132 1.0057 0.9897
V(% 0.02 0.02 0.03 0.49
chloroform
x (ml) 9.8032 4.9366 0.9908 0.9775
W69 0.69 0.16 0.03 0.1
% dispenced with 5ml syringe
LTCWABERIDVEHREENDNIVCENRTRIRTE: Table 4. Precision of syringe
(Table 3). 10ml 35X 0¢ Sml )T HBEOES hand
R A 0.08%, =% —10.02%, 7rekia ‘o Q“? % average
0.16~0.69% LIFHIT R T L H34rds o e (Table 3). 1 0.5012 99.55%
: e 0 Yk . \ 2 0.5036 100.02%
7 7w A DS TERIEA B O BEHIT T O 3 0.5044  100.18%
ERECLBEENKE VD LIRS, 4 0.5026 99.82¢
PR " 5 0.5031 99.92%
2) S. ~v FOLERSE 6 0.5053 100.36%
BRAMOFBE Y EROKBE LA TREA LA ; ggg% 13388%
S. ~vrrIR Iml vy voREXHELTHD, £ 9 0:50.25 gg:éox
By Py TERRTEERRRRTES L 51T ;(l) ggggg %ggggé
W5, RIREEOEHEI 2T 5®, 0.00ml 2 12 0.5056  100.42%
0, 45 ml < 0,05 tn B ARS T 13 0.5039 100.08%
5 0.45ml ¥ 0.05ml Fog@er Trssv 14 0.5070  100.70%
V=AY - VERYSTL, 5.0ml R FRLTE 15 0.5030 99.90%
DRNIE R IE Uiz, L ORSRRE L1 LB by s
OHBIFRRIL 0. 9999 Ll k= (Fig. 5) LEjWHiEIRE {g ggg %gg
e, Efe, MEEICELY 0.5ml RERLIE X0 20 0.5018  99.67%
U, ZIEE 0.3% (Table 4
ﬁﬂ‘[ﬁé?*ﬁ?f A %( ) R AVERAGE 0.5035 100.00%
WEAR LR, MAX 0.5070 100.70%
MIN 0.5012 99.55%
I FRERSEE cv 0.29%

B SHAOEACOET o7z, KB 0.lmg ¥
THETE S DAV, BEMEX2HETHRIEL,
HiekohfF—2 & 0. 1mg ol c—HKLikE
ATHRME L TR 2 v 2 — 2 G L. JIE
FiEE, ETEORREFLELYHEL, RKERAHOA

ST ARFORERNE Lz ANEREE L.
ZOER, BROETHHFEIIZ0.04~0.3%THh - o
(Table 5). PEMOLETHECOBMIEVWEY



Eﬁ& BEFEH O 54T BBEDR A,

THRI PV —wfy b EHAGRABTHTORBEIOWT 29
ONE TABLET
I WEIGH
4 ADD 1ml OF H20
1 DISINTEGRATE 0.8
{ ADD Iml OF IS. £=0.99992
I ADD 5ml OF EtOH E 06
P OMIX E )
+  ULTRASONICATE FOR 2min =
VooMIX 204
}  CENTRIFUGE FOR 5min =
sup 209
{  TRANSFER 0.8m! TO TUBE <
V HPLC
0 :
Fig. 4. Procedure for preparation of 0 0.1 0.2 0.3 0.4 0.5
sample solution for content Volume (ml)
uniformity test Fig. 5. Precision of syringe hand
Table 5. Reproducibility of measurement of tablets weight
No. TAB 1 TAB 2 TAB 3 TAB 4 TAB 5
(8 €] (2) €3] €:))
1 0.1484 0.1495 0.1484 0.1484 0.1491
2 0.1483 0.1496 0.1483 0.1485 0.1489
3 0.1483 0.1497 0.1482 0.1483 0.1491
4 0.1483 0.1490 0.1475 0.1483 0.1490
5 0.1483 0.1490 0.1475 0.1483 0.1490
6 0.1483 0.1490 0.1475 0.1483 0.1494
7 0.1484 0.1490 0.1475 0.1484 0.1487
8 0.1482 0.1497 0.1475 0.1484 0.1489
9 0.1483 0.1496  0.1476 0.1484 0.1430
AVERAGE 0.1483 0.1493 0.1478 0.1484 0.1490
MAX 0.1484 0.1497 0.1484 0.1485 0.1434
MIN 0.1482 0.1490 0.1475 0.1483 0.1487
(4769 0.041 0.22 0.27 0.05 0.13
Table 6. Reproducibility of assay of diazepam tablets
n average drug cv
sample No. weight content
(mg) (mg/g) &)
1 20 111.2 18.48 1.17
2 20 186.4 11.38 1.13
3 20 222.0 28.79 0.64
% EBIREICZEND, KGOBRFEREVEEE A2, FEZOMHEIRTHE. SEUTE
LOFERIZRS EEL bR 5. A AgOBERFEARS X USRS —ERBRY Bk
oI EEEE THHWT, 5EF Y ~rEy P YRAFADEHR
VT HAAGENGE L VRRE LABEEO—e e Rk, EREFLOMT 5B cEg AT

b Fig.4 OFECEERET o7 FOKBE, &
BEZHCTOEEEER, THERO7~1.2% T
B -7 (Table 6).

h:d & &

EARETEI LY —nHy bYRATF AREAWD

TEENDETH BN, vy r2BULWHZERIDE
WODEEXBEMLT A LRI L. afy b O
FIAR, SWHERRWEZEE, MioLHAB 7 v —
AT ARREX DY, (FEABRDEENREBNES T »
773 vIBEREZ ECHB. Fi, FHLOTR
BRLERELCERT I LAmETth s RAILH
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ftHoTcEhwz L L, KEBIOFEFOMEIE
ffilez & ThHB. avir—-F—DArx )N
DU ETo Y, KBOF -2 &M T 5z
LIZTERWVH, a vV amZ LV E—7 2 — A%
LB a v —2EF— 2R VRO THZ LT,
COMBEIENETES. BERGE I/ < /570K
BENBOREF -2%4 v vELIEIFT7 54
VTE—ERBETLIERL Y, FANCL S I ALE
Mlor AREL T2 ENTEL. HEHBGVERL,
J— X DBEXERT ) oo, RS232C 23 4 yLAK:
BhY, TSI vIRELEThol HABIV
e, WOV 7 FEREA LN, HIGRE Mo
Te S ARBATESRZ LT, HIEOERD WL

Vet 7 e /5 A+ iER T
X R

1) Advances in lanoratory automation-robotics 1984,
edited by J. R. Stirimaitis and G. L. Hawk, Zy-
mark Corporation, Hopkinton, MA., USA (1984)

2) Advances in laboratory automation-robotics, vol.
2, 1985, edited by J. R. Stirimaitis and G. L.
Hawk, Zymark Corporation, Hopkinton, MA.,
USA (1985)

3) C. H. Lochmuller, K. R, Lung, M. R. Cushman:
J. Chromatogr., Sci., 23, 429 (1985)

4 Bk, RERES, E4XMY, BFFH, HY
F%, 4 W BISGC: BELHEI6(6)1124,
(1985)
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Stability of Pharmaceuticals of Cephalexine

Noriko KaTor1, Sumie Yosuioka and Mitsuru UcHIivamMa

Cephalexine (CEX) is one of the most popular antibiotics and is used as tablets, capsules and dry syrups.
In this paper, the stability of commercial preparations; seven capsules, three tablets and four dry syrups
were studied. The results indicated that the stability of CEX preparations was seriously effected by

humidity.

Dry syrup C, which only contains a citrate mixture, showed rapid CEX decomposition

accompanied by an increase in water content, suggesting that the citrate acted not as a catalyst but as

a water absorbent.

The degradation pattern of CEX in dry syrup C at 75% RH was S-shaped. Two

degradation products of CEX were'isolated and identified. The formation of degradation products in the
solid state was remarkably different from that in the aqueous solution, suggesting that the mechanism
of CEX degradation in the solid state differs from that in solutions.

(Received May 31, 1986)

EREAOME LORMEAR TH EEROREN LR
ToRik, ERREToOREEYRET 2HLRNAT
»5. PHFIOEGREOREHCEEYEL 5RO
FhboE LT, BE, B, BESESIUEF
THEmMYRERET bR S,

7y vy (CEX) 13 -5 27 2 0B ET S
HEMET, 85, D 7erFBI0ve v FHIEL
THAIR TV, BERBIZEIS CEX 24T+
7 » v ARV VEOREMEI OV TR R e 45 2058
OhRERTLED, Ll hdd, BkEres
B agelt, & RRmESEIOWTIRIZ LA LY
ShTuwisu.

4E, #HHZx CEX oFEERER BT 508 CH

THRES L UREHOHHEE RS2 DEEIOW
THRHZT -1

z B o i

1. #® #

#EE CEX BREERTE VitE3hicbor s
OEERGI. gk 3 (250mg g, 500 mg £,
ATen (250mg) 1354, Fi4vey s (10%)
1244 bREXIhELORH W oRIER TR
ORI R,

2. ®E%

CEX BXUVTOHEHIREIsr = /57 4 —
(HPLC) kX bRl BERAY 7 BT 655,
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UV % : Hir 638, EAS : v a4 VEl, E&
IR EREL X DTV, REHIIEEFER L.
HPLC 4

# 5 A : TSK gel-410, 4x 200 mm

B A:12% 72t =19 A/0.05M Y VG

¥ (pH 3.7)
B:40% 227 —n

#H 3 :1ml/min

B 1 :260nm

BEAR:20p (L—7)

HREEROAR

BT AR L ORAEY T AR OEDLNER
BB LTHRRIE LS, Kex227—-2 (Q:1)
BRI BELEOLBSHARLF, ED
SEELI biFw & b CEX Esst 10~20 pg/ml & 7x
BIOFMLARBRETS. vry IBIVREML
KELO R 27 —AXAVCERLLOLREBRICAEL
fe.

3. REMHRE

GRB IV T2 T2y » — VIZAR, AR
BERACTHAB LT Y r — 2 —hefil. Foqv
vy YOG, D 200~500mg #EI MY

—iZke 3 X 3 BEHAAR, §iER7 LREOKRYH
WTRBRTole. BRIEHTEHEMERAREA
AR, EEEHCHRE L. Ry Ty v I,
THRRNKEL 4C TRELEL. tl, KSR
VYAV VIE BRI —-AT 4 vV e —ERED
T L.

1. #HEEO CEX FoRet

D CEX » F ek X UgH%, {HEE 60C,
1BEE 60 % 721280 % #IXNRE (RH) T3 v AL
te & & CEX BHEE% Table 1 @RLi. BEN
60% RH oifigiziy, CEX o iRz LA ERZ B
ehoteDies L 80% RH Ciz-+_XTOHANHZOW
T10~80% D CEX OB VIEHEI N,
DD CEX OHRRITBAMCELIRRY, BE
ShRUHIOBECHT 5EEO0£, CEX o
EHCESY Sy 22 AR R ¥, HHO
Fs4vmey 7HRE 60C, BE 75% RH ©7H
Bl Ut R, Table 2 )R Lic &3 b 1 HFH (C)
DHRDKRGHMEE 5 % L CEX SfEem L.
ZDT END, BRELIKAN CEX SRk &g

-
-

Table 1. Degradation of CEX in commercial preparations
in the solid state
percent remaining
60°,80%RH 60°,80%RH
sample dose 3month 3monih
(mg) :9) (€9
capsule
a 250 99.0 69.3
b 250 101.2 85.9
[¢ 250 99.0 18.0
d 250 85.1 66.0
e 250 96.6 65.9
f 125 96.7 28.0
& 500 95.3 62.3
tablet
h 250 98.3 41.7
i 250 97.6 65.4
J 500 98.6 8.1

Table 2. Degradation of CEX in commercial dry syrup at 7525 RH, 60°

percent remaining vater content
sample 2days 4days  Tdays 2days 4days Tdays
¢9) ¢9) 69 w/w(®) w/w(®) w/w(®)
drysyrup
A 100.7 93.9 79.7 6.34 7.57 8.20
B 101.9 99.7 90.0 1.23 1.19 2.17
C 86.1 67.0 36.8 .99 10.85 21.24
D 104.5 97.8 94.8 1.38 1.10 1.24
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Table 3. Composition of dry syrups (%)
formulation
material

A B C

CEX 10 10 10
sucrose 90 - 88.2

lactose - 90 -

citrate - - 0.6

sodium citrate - - 1.2

BOYE: B EHEEIR.

2. k409 T7ORKBRKEICETIRER

D BEFOEE

Fs4vmy 7RIZFERLLTIOND CEX &, R
WHE LT85~90%D8E (L xBEE it fLpE/ &) A
GENBH, MCEGFIELTCTSETSTA, e Fr
Forlrereie—R, YVay, HIYIA—1
FIU 7= vBEENREEIRDS. FLUVHBERLE
BHCRIL, LB, = vBROERENSh -
o (91.8%). s =vEBELr=VBLI= Vv
FEFYYA1:20BEMT, Yry THEKRDO pH %

# 4.2 ffo7-n0 pHZERE LTz bh T3,

FoTr/=vEE Y LD REAFIOBEYHANS
Totd, HBOREBVIL vny THBHULEOLRE
WaBE L BUWicrs4 vey 7OERY Table
3, Ry Fig.I~3 RRLA. ZOHRYS 4
vy 7D5b = VBEEYEALELDOLZAE LY
CEX s mLi: (Fig 1), S s = vEER
BARCHAILTEL ot (Fig.2). %, AHEE
DI LLBETH L, 7= VR REE Ly y 7

€ 100
~
3
=]
5 80
8
©
S 60
«©
ES
& 40
L0
£
£
5 20
4
- 0 ©
g o ¥ F FO——7 =
e 0 30 60 90 120 150 180
o Time (hr)
Fig. 1. Effect of exipients on the decomposition

(¢, ®, W) and water adsorbed (0,0, )
of dry syrups in Table 3

¢,0: lactose @,Q: suctose M, [J: citrate

DHINKYEEMMPELL Fig. D), TWOKIR
ERIEAShI 7 = VEREEW A LI (Fig. 3,9,
FLERREAE LI ¥4 ey ZIIZRREIAR 2
B 5% DRSDREER T B2, REBRTECKS
SRRERT o, TOXRSIIEOEAKESE
2 bh5p, CEX O iIE8v 52 fthole.
2) BEOKE

RICBE 715% RH T¢, F4vey 7HEFCD
BRI coREkOREKFEZRF L. 80, 70,
60 3LV 50C RBWTF5 4 ey 7 CEX &
R SEE %R Lic (Fig.5). Tibb, @ik

100
0%

oo
(=)

0.9%

1.8%

Percent remaining (%)

7.2%

0 50 100 150 200
Time

Fig. 2. Effect of citrate on the stability
of CEX in dry syrups

100+

o3
<

0 7.2%

Water adsorbed (%)
(=2
(=3

no
<

0 50 100 150

200 (hr)
Time
Fig. 3. Effect of citrate on water adsorption
of dry syrups
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25

20

15

Water adsorbed (%)

Fig. 4.

Fig. 6.

2 4 6 8 (%)

Content of citrate
Initial water adsorption rate of
dry syrups (%/day)

100
80

60 CEX

40 water

% Remaining or water adsorbed (%)

i *W
&

0 A —
0 30 60 90 120 150 180

Time

CEX D fRTEVY, BEXKSENI0LEZBL DD
T DO EE NSRRI R EL RBEHANR A BRI
D bbby, CEX Ok BRENDAKELE
35T EARERI.

3. EIM4oRy TORBRECETIRRY

K LS OERAS CEX ey 5HELAND
T BRRE D CEX LRt L. KBERST
D CEX SRt E— ik KIG% R L, Arrhenius plots X
YEH Uiz CEX 0 R O RiEIE =3 A ¥ -2
#y 30 kcal/mol (Fig.6) Thote. 4FDFS54 R
y TR LI BT F— o s Es
Eh, Bl coRERCHT 5B AOEERRLh
thvote. CEX LRIU B-5 7 2 aLBHTH B =
VU vERS LT, MRSRREFRAEESEVIH

100
80 1
60 +

60 CEX
40

ZOM
&2

0 4
0 250 500 750 1000 (hr)

Time

Fig. 5. Degradation of CEX in dry syrup C at 75% RH

2.8 2.9 3.0 3.1 3.2
1/TX10%
Arrhenius plots of degradation rate
constant of CEX (k) and formation
rate constant of I (k;) in syrup
solution at 60°

&2 RXE 5N, CEX kxtLCitiopgnfizzsh
hote. Fi, CEX OSREEEsL, 44 vl
EOMAIIAD, 7= vBEREOHAKIEDOETFD
PHEPEIELEY, WFhIBEWBECHE -7
4. SBMOERICPWT

Fo4vry 7ORKREBRE T LHMTIE, 22
DHRAERYMN HPLC s e< b 75 4 FICBWER
hi-. CopfEYEREEL IR, UV, NMR $ X 08 MS
SONWREREHE Lick o b, Fig.7 @R/RTH{b&Yw
ThHEHEEIh (AW IIECTEEY ev 5
FexoA@e UCHEELY:, 4+ -1 527V
& E—FK LK. ZhbOHmt, KOX 5
el RT3 EHEEIRS. Tiebb X, CEX
D6 BBOMAUDERE T A —n &, HEEOIL
A UAEDN, BBHERIDFF -T2+ v RER
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CEX 1g _
ldisolv in 80ml of dist. water
lstand at 80° for 3hr

[filter
filtrate

Jextract with CHel, HyC OH
CHC73 l_‘l
levaporate s 0

lrecrystal. from MeOH
I

Uv{amax):246, 250(sh) nm
IR(nujo1):3350,1685,1625,1340,1285 cm~
NMR(CDC13):2.08(S) ,3.72(s),5.53(br)ppm
MS :m/e 130(M",base),102,69,61

1

Uv{xmax):285 nm
IR(nujo1):3360,3200,1702,1635,1600,1345cm™
NMR(CD3OD):1.47(m),5.05(s),7.10(br),7.56(br)
Ms :m/e 218(M'+1),190,147,118,106(base),91

CEX 2.5¢
ldisolv in 50mt of M NazHP04
|stand at 80° for lhr
[filter

ppt
N 0, column chroma tograrhy

CHC15-MeOH(1:1) fraction o
levaporate m { Honn
{recrystal. from MeOH Pt
1T 0

I1

1

Fig. 7. Isolation and identification of degradation products of CEX

1.0 pH2.0 pH7.5 L] pH 10.5
0.8 ]
g CEX
% 0.64 ]
£
p CEX
S 0.4
ool m [\CEX
I I
0 Il 1 1
0 10 20 30 40 350hr0 10 20 30 40 50hr0 10 20 hr

Fig. 8. Degradation of CEX and formation of I and II in aqueous solution at 60°

Molar fraction

1.09
0.8 cex My ke g M0
|
k-ky @ A m solution
0.6 CEX IJI 0,81 ©0a  solid state
ki [CEX]o _ _ 5
. = (kp-k~ kt+ ke *#) Eq. 1 = 0.6 1
0.4 (1. PO (lz-k-kze e™*#)Eq 5
&
5
0.2 <
=
0 —_— >
1] 10 20 30 40 50 60

Time (hr)

Fig. 9. Degradation of CEX and formation of I
in syrup solution at 60°

Theoreticalcurves were calculated by non-linear

least square method with simlex method (k=0. 07
hr-1, k;=0. 018 hr1, k;=0. 22 hr1)

0 20 40 60 80
Time (hr)

Fig. 10. Formation of I in dry syrup (75%
RH) and syrup solution (10)
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L RaEr, 241k CEX il 7 1 vOLTH
WROERELDEHEZRTVWIESr bE¥RFUY
AH>® #EALTERIhS. Bl AL
I O KB Pkl CEX o4k X UY 1t
AW I LTI OEREHH Lk (Fig.8), I
BTG, ¥helixdifld T ohaREREL,
ERBRICFBEETFE Lt LAVREhi.
Fo4vey 7OKBERBTRG 55T, B
HiEsEt: (pH 4.0~4.5) Th b, Fig.9 Rtk
S IMNFEREREINY. ZCTCIDARELTH
Flifh a5 LREL, KBKRFTOIDEREKY Eq.
l @ LiedioC, BRI FRERI I YIav
— P LTRDTIDEREETEER ki 12, Abrrenius
plots W T HEEXR L (Fig.6). F3f4vey
SOREGRBIZIT S I OERRIT, KERBICE~R
ZLLEL, BiR60 UTTe{EmEhihoiz
(Fig. 10). =z LizE#IRB T CEX 4FE 0%,

BRTOXREHEE LS REB T EXTRBL T2,
X Mk
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A Simple Chemiluminescence Measurement Apparatus equipped with
Multi-CPU Controller System

Keisuke IwaTA and Yuzuru Havasui

A chemiluminescence measurement system was devised which consisted of a light detection unit and

two CPU’s.

A personal computer based on Z-80 CPU controls the overall system and a single board
computer (Z-80 CPU) the temperature of reaction vessels.

This multi-CPU system allows us to observe

time-dependent variations in emitted light easily and to analyze the raw data immediately and flexibly.
(Received May 31, 1986)
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ki, FHOIRERNADHFERLEBELY,
BEEDHBEABEY AW BHEEOHKRHND, avy
a= 2RV T -2 NBY AT ARCBTLE7 -V
BRI Y BAHERE, FIOCREAEOKRHY 217
oo B, ZOREVAT ARERCI Siih= v
AFu—ADOBRRIGHALEY. L, ZOYAT
ARFHRERLREREOM TRIETESIOTH S
2, BOMPLRIRECH B, —BEAIhS

* BRME TR
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PC-8801mk 1l
AP AD converter
SM controller
D ( S_Fj ) Single board 96ch Host
CL measurement system Computer P10 board r: Computer
gD aGD {sm-B-BOTE) (Data | (8255) (PC-8801mkI )
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] nication -
P10
4
Y Sub-memory
_|AD converter (128kb)
board
Fig. 1. Block diagram of the total luminescence analyzing system

PM represents photomultiplier; SM stepping motor; TM thermistor; HT heater;

AMP amplifier.
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Fig. 2. Cross section of the light detection
unit

A letter a represents a cell chamber; b cell

chamber cover; ¢ motor cover; d and e ball

screw; f coupling; g stepping motor; h shaft;

i linear bearing; j injection port; k reaction

vessel.
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Fig. 3. Logic circuit of temperature controlling unit
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Studies on the Quality of Enzyme Preparations (VII)

—Serrapeptase Preparation—

Tsuyoshi TanimoTo, Hideo Fukupa and Tsutomu YamManA

Serrapeptase preparations were investigated with a view to comparing their quality by pharmaceutical
and enzymological methods. These studies were carried out on 16 kinds (29 samples) of commercially
available serrapeptase preparations. The potency of all preparations were found to be within the range
of permissible content. Weight variation tests of the preparations showed all preparations to be within
the permissible J.P.X deviation range for “tablets.” Peptide mapping by high performance liquid chro-
matography was carried out to study the enzymological identity of the preparations. The proteolytic speci-
ficities of the enzymes in all preparations were identical since all of the peptide maps were the same. In
order to investigate the specificity of serrapeptase, the proteolytic digestion of reduced hen egg lysozyme
was carried out. The enzyme catalyzed the hydrolysis of various peptide bonds in protein. However,
the peptide bonds of the carboxyl group side of acidic amino acid, aspartic acid and glutamic acid, were
completely not hydrolyzed, while the bond of arginine was relatively well hydrolyzed.

(Received May 31, 1986)
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Table 1. The weight variation test for Serrapeptase preparations
Sample Average Range of weight Number of C.V.
No. weight (mg) tablet having (%)
(mg) the deviation
of more than
5, 7.5 or 10%
1-1 167.9 160.0-174.2 0 (>7.5%) 2.35
1-2 163.9 161.4-167.5 0 (>7.5%) 1.03
2-1 159.1 151.4-168.3 0 (>7.5%) 2.87
2-2 160.8 157.3-164.4 0 (>7.5%) 1.23
2-3 160.1 155.7-168.7 0 (>7.5%) 2.21
3-1 149.4 146.4-152.3 0 (>7.5%) 1.09
4-1 111.2 109.2-113.1 0 (>10%) 1.27
4-2 112.4 109.7-114.7 0 (>10%) 1.28
4-3 110.5 107.9-115.2 0 (>10%) 1.43
5-1 255.3 249.1-262.3 0 (>7.5%) 1.68
5-2 256.1 245.3-263.0 0 (>7.5%) 1.64
6-1 391.2 383.2-399.0 0 (>5%) 1.21
7-1 150.0 146.1-154.8 0 (>7.5%) 1.26
7-2 151.0 146.0-157.5 0 (>7.5%) 1.68
7-3 149.1 . 145.1-153.3 0 (>7.5%) 1.54
8-1 149.4 145,3-154.8 0 (>7.5%) 1.75
8-2 149.7 145.1-152.1 0 (>7.5%) 1.33
9-1 153.4 149.4-157.0 0 (>7.5%) 1.26
9-2 151.6 - 148.7-154.9 0 (>7.5%) 1.26
10-1 155.7 152.7-158.3 0 (>7.5%) 1.04
10-2 149.8 147.8-152.5 0 (>7.5%) 0.89
11-1 148.6 143.2-152.5 0 (>7.5%) 1.62
11-2 149.1 147.0-150.8 0 (>7.5%) 0.83
12-1 150.4 147.5-157.0 0 (>7.5%) 1.23
13-1 99.8 97.4-103.0 0 (>10%) 1.52
15-1 147.3 143.0-151.6 0 (>7.5%) 1.50
16-1 88.2 86.4-89.4 0 (>10%) 1.03
16-2 88.5 86.9-91.0 0 (>10%) 1.26
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Table 2. Contents of enzyme activity in Serrapeptase preparations

Sample Labeled Range of Enzyme
No. amount permissible activity
{unit) content (%)
(%)
1-1 10000/T 100-130 112.6
1-2 127.1
2-1 87.2
2-2 10000/T 80-130 94.4
2-3 91.1
31 10000/T 90-120 98.1
4-1 95.4
4-2 10000/T 90-110 97.2
4-3 93.3
5-1 10000/3T 80-130 96.8
5-2 104.2
6-1 10000/3T 80-130 95.6
7-1 94.4
7-2 10000/T 80-130 92.6
7-3 105.7
8-1 10000/T 80-130 102.6
8-2 104.8
9-1 10000/T 80-130 103.6
9-2 108.1
10-1 10000/T 80-130 88.0
10-2 82.1
11-1 10000/T 80-120 96.1
11-2 93.6
12-1 10000/T 90-110 95.8
13-1 10000/T 80-130 106.0
14-1 20000/g 80-130 99.1
15-1 10000/T 90-130 101.9
16-1 10000/T 80-130 104.6
16-2 100.1
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Absorbance at 210 nm

A A —
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Fig. 1. Peptide map of digest of reduced hen
egg white lysozyme by serrapeptase
in the preparation

1 !
Lys~Val-Phe§Gly-Arg£Cys—Glu-Leu—Ala-Ala-
2 ! l 4
Arg~Gly-Tyr-Ser-Leu-Gly-Asn~Trp-Val-Cys~-
a l !
Gln-Ala-Thr-Asn-Arg-Asn-Thr-Asp-Gly-Ser-
a3 ¥
Arg-~Trp-Trp-Cys-Asn-Asp-Gly-Arg-Thr-Pro-
5 il
Ser-Ala-Leu-Leu-Ser-Ser-Asp-Ile-Thr-Ala-
101

Asp-Gly—Asn-Gly-Met-Asn!Ala—Trp—Val-Ala—

121 i) J 129
Gln-Ala-Trp-Ile-Arg-Gly-Cys-Arg-Leu
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Fig. 2. Peptide map of digest of reduced
hen egg white lysozyme by
serrapeptase

11 ’ l
Ala—Met-Lys}Arg-His—Gly—Leu—Asp-Asn-Tyr-
31 d il
Ala-Ala-Lys~Phe-Glu-Ser-Asn-Phe~-Asn-Thr-
51 J
Thr-Asp-Tyr-Gly-Ile-Leu-Gln-Ile-Asn-Ser-
7 l
Gly-Ser-Arg-Asn-Leu-Cys-Asn-Ile-Pro-Cys-

91 {
Ser—Val—Asn—Cys—Ala-LyséLys—Ile—Val—Ser-

111
Trp—Arg-Asn-Arg§Cys—Lys§Gly%ThrgAsp—Val-

Arrows indicate the bonds susceptible to serrapeptase.

Fig. 3. Sequence of hen egg white lysozyme

and the bonds susceptible to serrapeptase



AL : BEREFORECETAME CGETH)
— 25T — CHH— 43

Fig. | B HEOMICR I &M F COMRESE
Witkrn= bt 5 70—FRR LN, AFELII6R
BORAOWTRRI VT Zh ERAKOBE - » —
VERLE, TOTEND, SEAFUHEAITESE
ENCLREOLDOTHD EHEIh

4. EIRTY—BOERAKRY

IR TE—EWMERATEZ VAT AL TFHRORTS
F FEEB T 2OWTOHRIIBILL v A Y v BHEIRDW
TETFHOLATWABRTER\. £ YA Y vBi#it30
D7  VBRENSRBRSFFTHY, LrdE
EOT7 I 7BERWCVCVWIRDRE VA2 HIREERED

Table 3. Amino acid composition of the peaks in Fig. 2

Peak name Ela E1b E2 E3 Eda E4b ES
Lys 0.0 (0) 0.0 (0) 0.1 (0) 0.1 (0) 0.0 (0) 1.1 (1) 0.0 (0)
His 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Arg 1.9 (2) 0.9 (1) 0.1 (0) 0.0 (0) 0.8 (1) 0.7 (1) 0.9 (1)
Trp 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Asp 1.0 (1) 2.2 (2) 0.8 (1) 0.1 (0) 0.0 (0) 0.4 (0) 0.4 (0)
Thr 0.8 (1) 0.8 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0} 0.3 (0)
Ser 0.9 (1) 0.9 (1) 0.3 (0) 0.3 (0) 0.0 (0) 0.0 (O) 0.2 (0)
Glu 0.0 (0) 0.4 (0) 0.1 (0) 0.9 (1) 0.0 (0) 1.0 (1) 1.2 (1)
Pro 0.9 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Gly 2.0 (2) 1.0 (0) 0.2 (0) 0.1 (0) 1.1 (1) 0.9 (1) 1.0 (1)
Ala 0.0 (0) 0.3 (0) 0.1 (0) 1.0 (1) 0.0 (0) 0.5 (1) 1.2 (V)
Cys 0.0 (0) - 0.0 (0) 0.9 (1) 1.1 (1) 1.1 (1) 1.1 (1) 1.1 (1)
val 0.0 (0) 0.0 (0) 0.0 (0) 0.1 (0) 0.0 (0) 1.1 (1) 0.2 (0)
Ile 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.1 (0) 0.0 (0) 0.0 (0)
Leu 0.3 (0) 0.0 (0) 1.0 (1) 1.1 (1) 1.0 (1) 0.0 (0) 0.8 (1)
Tyr 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Phe 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 1.0 (1) 0.0 (0)

Positions 66-73 45-50 74-76 6-9 126-129 1-9 4-9

in sequence

Peak name E6 E7 E8 E9 T1 T2 T3a
Lys 0.0 (0) 1.0 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.1 (0) 0.1 (0)
His 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.9 (1) 0.0 (0) 0.0 (0)
Arg 0.1 (0) 1.3 (1) 0.0 (0) 0.0 (0) 0.9 (1) 0.0 (0) 0.1 (0)
Trp 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.8 (1)
Asp 1.1 (1) 0.2 (0) 1.1 (1) 2.0 (2) 2.3 (2) 1.0 (1) 1.2 (1)
Thr 0.1 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Ser 1.0 (1) 0.2 (0) 1.0 (1) 1.9 (2) 1.2 (1) 0.0 (0) 0.2 (0)
Glu 0.4 (0) 0.3 (0) 0.1 (0) 0.1 (0) 0.0 (0) 0.0 (0) 0.1 (0)
Pro 0.8 (1) 0.0 (0) 0.8 (1) 1.0 (1) 0.0 (0) 0.0 (0) 0.0 (0)
Gly 0.3 (0) 1.4 (1) 0.1 (0) 0.4 (0) 3.1 (3) 0.4 (0) 0.2 (0)
Ala 1.1 (1) 0.4 (0) 1.0 (1) 1.4 (1) 0.2 (0) 0.0 (0) 0.2 (0)
Cys 1.0 (1) 0.0 (0) 1.0 (1) 2.0 (1) 0.0 (0) 0.0 (0) 1.0 (1)
val 0.1 (0) 1.0 (1) 0.1 (0) 0.3 (0) 0.2 (0) 1.0 (1) 1.0 (1)
Met 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Ile 0.9 (1) 0.2 (0) 0.9 (0) 1.4 (1) 0.1 (0) 0.0 (0) 0.1 (0)
Leu 1.3 (0) 0.3 (0) 0.1 (0) 3.1 (3) 2.0 (2) 0.0 (0) 0.0 (0)
Tyr 0.0 (0) 0.0 (0) 0.0 (0} 0.0 (0) 2.0 (2) 0.0 (0) 0.0 (0)
Phe 0.0 (0) 0.9 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

Positions 77-83 1-5 77-82 74-85 15-26 119-120 27-30

in sequence
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FRAMAIET A AR T LI T2 &
o\, FIC, WEEOLT I /BILEBRIh—
BIEBEDORLHLERTY VF— 28 ZHWTE5 RS
& — ¥ DIERIIC O W TORFEYEAAL. BLY V
F—b lmg HeFR7x—¥ W0pg T4LRMMBHLL
ek, BERE 7 v~ 777 4 —CHALY L SE

L, £4HEZDOWTT I 2B E2F, £O7 30
BEENDY VF—aD7 I 2 BRIIGOMEYHEE
L. Fig.2 gibHporr= 1+ 235 7%RL, £
— 207 I VBHEBRBITHEELLY VF—LDT 3
7 BECFIh O % Table 3 RL7:. %7, Fig.3
IRz BOBERNMOHEEIND ) VF— 20—k

Table 3. Continued

Peak name T3b T4 T5 T6 T7 T8a T8b
Lys 0.2 (0) 0.8 (1) 0.1 (0) 0.0 (0) 0.0 (0) 0.3 (0) 0.0 (0)
His 0.9 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Arg 0.9 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Trp 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 2.1 (2) 0.0 (0) 0.0 (0)
Asp 2.0 (2) 2.3 (2) 1.1 (1) 1.8 (2) 1.1 (1) 0.8 (1) 0.3 (0)
Thr 0.0 (0) 1.0 (1) 0.0 (0) 0.9 (1) 0.0 (0) 0.7 (1) 0.0 (0)
Ser 0.0 (0) 2.4 (2) 1.1 (1) 1.2 (1) 0.0 (0) 0.0 (0) 0.3 (0)
Glu 0.0 (0) 0.0 (0) 1.0 (1) 2.0 (2) 0.0 (0) 0.9 (1) 0.9 (1)
Pro 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Gly 1.8 (2) 0.0 (0) 0.2 (0) 0.2 (0) 0.0 (0) 1.0 (1) 0.4 (0)
Ala 0.0 (0) 2.0 (2) 0.0 (0) 0.8 (1) 0.0 (0) 1.3 (1) 1.0 (1)
Cys 0.0 (0) 1.0 (1) 0.0 (0) 0.0 (0} 1.0 (1) 0.0 (0) 0.0 (0)
vVal 0.0 (0) 1.2 (1) 0.2 (0) 1.0 (0) 0.0 (0) 0.9 (1) 0.0 (0)
Met 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Ile 0.0 (0) 1.0 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Leu 1.0 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Tyr 1.1 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Phe 0.0 (0) 0.0 (0) 1.3 (1) 1.3 (1) 0.0 (0) 0.0 (0) 0.0 (0)
Positions 15-22 86-96 35-38 35-42 62-65 117-122 121-122
in sequence
peak name T9 s1 s2 S3 sS4 S5 S6
Lys 0.2 (0) 1.1 (1) 0.0 (0) 0.0 (0) 0.0 (0} 0.0 (0) 0.2 (0)
His 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Arg 0.2 (0) 0.0 (0) 0.0 (0) 0.8 (1) 1.9 (2) 0.8 (1) 0.0 (0)
Trp 0.0 (0) 0.0 (0) 0.0 (0) 1.0 (1) 2.2 (2) 0.9 (1) 0.0 (0)
Asp 3.1 (3) 0.0 (0) 1.9 (2) 1.0 (1) 0.8 (1) 1.0 (1) 1.3 (1)
Thr 2.1 (2) 0.0 (0) 0.0 (0) 1.0 (0) 0.0 (0) 0.9 (1) 0.0 (0)
Ser 1.2 (1) 0.0 (0) 1.1 (1) 0.3 (0) 0.0 (0) 0.3 (0) 0.0 (0)
Glu 1.3 (0) 1.0 (1) 0.0 (0) 1.0 (0) 0.0 (0) 0.9 (1) 1.0 (1)
Pro 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Gly 2.3 (2) 0.0 (0) 2.5 (2) 0.3 (0) 0.3 (0) 0.9 (1) 0.0 (0)
Ala 0.0 (0) 2,9 (3) 0.0 (0) 1.3 (1) 2.2 (2) 1.1 (1) 1.0 (1)
Cys 0.0 (0) 0.9 (1) 0.0 (0) 0.0 (0) - 0.1 (0) 0.0 (0) 0.0 (0)
val 0.2 (0) 0.0 (0} 1.0 (1) 1.0 (1) 1.2 (1) 1.0 (1) 1.1 (1)
Met 0.0 (0) 0.6 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Ile 0.9 (1) 0.0 (0) 0.0 (0) 0.8 (1) 0.0 (0) 0.7 (1) 0.0 (0)
Leu 0.9 (1) 1.2 (1) 0.0 (0) 0.1 (0) 0.0 (0) 0.1 (0) 0.0 (0)
Tyr 1.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Phe 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
positions 46-57 6-13 99-104 118-125 107-114 117-125 119-122

in sequence
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T BT~ LOBREIDHE VENLOT
i ENHEIRhI.. L L, 7TARSFVERE
RN E I VERED AN EF VAR IR T
BW, TARSGKF VR IR I VEEORKET 3 78
BREDOHIAFEF L E - EREZHT,
fe7 A= VvEBREOI AR AEMZNAIFTDOS D
THAFMERR TV B b, ZhBHOWIK

HLBEOKRELRT T LSRR S R

X ik

1) R. J. Simpson, M. R. Neuberger and T.-Y. Liu:
J. Biol. Chem., 251, 1936 (1976)

2) #F HIGH: @RS, 99, 84 (1981)

3) #A HIb: 4R, 100, 114 (1982)

4 #4& AIb: 4, 101, 88 (1983)

5 @& AI%: fARW, 101, 92 (1983)

6) R. Canfield and A. K. Liu: J. Biol. Chem., 240,
1997 (1965)

FKEEM AT S h T AL WHOSMETHERR (20 3)
TS - MEFE - JRER— - PIRSOR] - SRHEE - Pk

Acute Toxicity of Chemicals for Household Goods (I1I)

Yoshitaka Ama, Yasukazu Ikepa, Eiichi KamaTta, Katsushi Narro,

Yasuo Suzukr and Masuo TosE

The acute toxicity of 8 fluorescein in brightening agents (FBA-52 Salt type, FBA-52 Free type, FBA-BS,
FBA-90, FBA-135, FBA-225, FBA-260, FBA-351) used as household goods was studied by gavage in male

and female ddY mice.

The LDs, values of stilbene compounds were found to be over 15 to 20 g/kg for except FBA-85 (11,100
mg/kg in male and 10,700 mg/kg in female mice). The toxicity of FBA-52 Free type (5,230 mg/kg in
male and 3,890 mg/kg in female mice) was lower than the sulfuric salt type (1,780 mg/kg in male and
1,890 mg/kg in female mice). The LDg, values of FBA-351 were 5,600 mg/kg in male and 4,920 mg/kg in

fermnale mice.

(Received May 31, 1986)

FKEAMCER ST S{LEHBE ORI ©
feHR, FEOBEAREYIML T35, T CIREI%E
I 2f, BEA M, BEMAaR 1M, REkE4
oW TD5 » P TOAVETEOREY :s X UBH%
MIA L RE, BimTA 246, FEEEF4ELRET
DTy A VSO REY o THE
Lz &ENZ, s OoMAH BRI O OVT<y R
ERAVCTRASHESFEERREEE L. REMOH
DR T AR, H Bl rETALOr
Thomann?® 35 X 18 Keplinger? iz KDO#4EH5 D,
FBA-52 Free type, FBA-90, FBA-135, FBA-260
D LDg fHIZ oW TORWEH 5. Lvl, REED
hEME, FETHEER S URRRARELEOWTD
R ROhi.

ZTTEHER AV, BA—BWHE, B3R AWT
HEmarioakitcovtHLAR TS EED

K, BRAERET SO OWTLETFTOR
M D TEDFERICOVTHRET 5.

1. B4 :Sle-ddy = v = (MRIRERTWLER
FAE) M, MY 4HBTHAL, BHEcEli
t, 5W4rT, fhEHE 20~25g, #E 18~Bgh K
TREIOI & L. iods, Bt =a v vy a ikl
YETREL, RESHE, SR 22+2C, §F 60t
1075, PREIVRAITINER], MITI285R) ©FfF - 1.

2. HERHE: Rt LUTHVCREE X AL
7-diethylamino-4-methylcoumarin sulfuric acid salt,
(FBA-52 Salt type, #HiE£99%, ¥ H Wik 1), 7-
diethylamino-4-methylcoumarin, (FBA-52 Free ty-
pe, #fiEE 99%, FHAWT), 4,4-bis{[4-anilino-6-
(2-hydroxyethyl)amino-1, 3, 5-triazine-2-ylJamino}
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stilbene-2, 2'-disulfonic acid disodium salt, (FBA-
85, #HEyk, EK{L¥), 4,4 -bis[(anilino-6-
methoxy-~1, 3, 5-triazine-2-yl) amino] stilbene-2,

2’-disulfonic acid disodium salt, (FBA-90, 3 &¥y
=%, HEXR{L¥), 1,2-bis (5-methylbenzoxazol-2-yl)

ethylene, (FBA-135, @atuinsk, EERLZ), 4, 4-
bis {[4-(2-methylanilino)-6-morpholino-1, 3, 5-tria-
zine-2-yl] amino} stilbene-2, 2’-disulfonic acid di-
sodium salt, (FBA-225, #3 5 ta¥)k, #E 96%,

HAA{3K), 4,4-bis [(4-anilino-6-morpholino-1,3,

5-triazine-2-yl) amino] stilbene-2, 2’'-disulfonic acid
disodium salt, (FBA-260, #i¥ie, #EE 96%, &
Fit2t), Disodium-4, 4-bis (2-sulfostyryl) biphenyl,
(FBA-351, #:igi&fn, #ipF 90%, Ciba-Gaigy) O 8

BEOREHPFITH 5.

3. HEFHE &y Table 9 R THEBE
T, HHEAEYEL, v ACBEYAVT I mE
FEofsLic. REORSRERERET LOTFAR
REMURE L. 4ol ERsenas s
Bo#%, +V—Fme EbmbRA- i A
BT AR L. RthofR S AR Table 1~8 12
ARLic. WBHELTREREORBERFBERTEE
BAEE L, SREOREREL, #5168 X
h, 5% 6 E CHRML, TOMKKIIHEHE
REl.

4. BBELLURETE  RERFROBBRERRD
CRFECHYH DR, BHHOEHOBDLRD 1
B S5V 2EMB ¥ Ty oo, ECHRLY
RHERTROEFEHR TS THRFFRLER L.

5. LDso OEMFHH: : LDs fEOFIHITBIRRT ¥
TOFTEWE L b Litchfield-Wilcoxon 3% 12X b

FHEL LT
£ B R

1. FBA-52 Salt type

M, HEORERTHS105% X b BRES DI
2P b, Ko 1440 mg/kg, o 1200 mg/kg
DIEORTE, bk, HEVWRE, S$H&AHABIV
MRZED OB, & o, OB LI, Tk
OWHEY L b 5 AAESTIRDbIS. B
it Table 1 R3 L6 0T, H5HEHETII400H,
TR 1 BRSO BiCtAE D, WTThd 3 H BRI
T$5. M, #ED 1730 mg/kg L EORECIx 1065/ L
PHIECT 2B b iE-CmREE, ME RN ZRD
ik, MEEHELCHET5, ¥1:, 1440mg/kg
FRIU1 ABUGTRTT 282, BEEV-IREBO
FFFT 5. MO 1200mg/kg Ffds X UHED 1000
mg/kg FTIY, SEMIBRIIEELRL, T ih
EmzvThd 7 HEF CRERERT. BT
TikiE, M bR e, FNECHR L, REMO
Wi, MEBEBORKAks X O TOMmMERERE
BHbhb. BREECHY TR, BEOREANSL
OFTEDH LI B.

2BRAEFI Y ORE, HTHEOIES XURIE R
HEOBEMRA, SHLREHEN Y LIFORES
BOEANED LIS,

HEORETHR L Wt LI LDy {EE L 0fE
FIR AT, #Hecix, 1780(1590~1990)mg/kg, #ECi
1890(1670~2140)mg/kg CH 5.

2. FBA-52 Free Type

RS I OHOR SR, RERLEI5HEHIDESRS
EEBOIEINLFIEb bR, X bICH, #o 3900

Table 1. Mortality of Mice Administered Orally 7-diethylamino-4-methylcoumarin
sulfuric acid salt (FBA-52 Salt type)
Sex Doses No. of No. of deaths Total
(mg/kg) mice Hours Days No. of
1 3 6 10 1 2 3 4 6 7 14 death

Control 10 0 0 0 O 6 6 0 0 0 0 0 O 0
1200 10 0 0 0 O 0 0 0 0 0 0 0 O 0
1440 10 6 0 0 O 02 0 0 0 0 0 O 2

Male 1730 10 1 0 0 0 t 0 0 0 0 6 0 O 2
2070 10 0 2 1 1 31 0 0 0 0 0 o 8
2490 10 0 6 2 O 2 - - - - - - - 10
Contro! 10 00 0 O 0 0 0 0 0 0 0 O 0
1000 10 0 0 0 0 6 0 0 0 0 0 0 O 0
1200 10 0 0 0 O ¢ 01 0 0 0 0 O 1
1440 10 60 0 0 O 01 0 0 0 0 0 O 1

Female 1730 10 06 2 0 O 6 1 0 0 0 0 0 O 3
2070 10 0 0 2 O 3 01 6 0 0 O O 6
2490 10 0 8 0 0 1 6 0 6 0 0 O 0 9
2990 10 0 6 2 0 o 2 - - - - - - 10
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Table 2. Mortality of Mice administered Orally 7-diethylamino-4-methylcoumarin
(FBA-52 Free type)
Doses No. of No. of deaths Total
(mg/kg)  mice Hours Days No. of
3 6 10 1 2 3 & 6 7 14 deaths
Control 10 00 0 0 6 6 0 0 ¢ 0 O 0 0
3000 10 0 0 0 0 0 0 0 0 0 O O 0 0
3900 10 0 0 0 1 1 1 0 0 0 0 O 0 3
5070 10 0 0 2 0 1 1 0 0 0 0 O 0 q
6590 10 0 0 2 3 1 1. 0 0 0 0 O 0 7
Control 10 0 0 0 O 0 0 0 0 0 0 O 0 0
1780 10 0 0 0 O 0 0 0 0 0 0 O 0 0
2310 10 0 0 0 O 1 0 0 0 0 0 O 0 1
3000 10 0 0 0 0 0 0 0 0 0 0 O 0 0
3900 10 0 0 0 ¢ 1 2 0 0 0 0 O 0 3
5070 10 0 1 3 2 2 1 0 0 0 0 0 0 g
6590 10 0 2 2 2 8§ - - - - - - - 10

mg/kg Ll EDRETIT 30 5 LR #1740 X OHSE
VRIS ZED B S. k1, —Bomy iz r™
BOWEY &bl s BITERVERIRS. ELT5
BYRECRE, BEEEESED bR, EiE
X LTIRET S, JECEEIE Table 2 wwiR45@

hC, HETIX 3EEEIS0NE, METIT 1 BEEIS0EHE X
WiRED, WTFh 2B HRIIKRTT%. Mo 3000
mg/kg ¥, D 1780 mg/kg FETi2 1 H B EHE
L, ZOMOROEFEY I3 B BizEE 2R T
FECEN CLREE, MECHRREA, FNEOBRE, o
Wi, NG ERORKElLEs X OCE T OMEEE R
Hhh s,

2 WREFB YO, HECHTE IO BERT B
RohshrcBE iz bhic.

2B O FETEMDRE L DA LI LDs fli & £ O
EHETR AT 5230 (4460~6130) mg/kg, HETi
3890 (3320~4550) mg/kg T %. '

3. FBA-85 )

M, HEOTRTORGHRERETIE, #ERISHTH
RETHOTENRD bR, KACHELTEDBI S,
0% 1R B A HERE, Al X UPHEDC X 28
BOFRERD BRI S, ki 9205, 10586 mg/kg,
He> 8576, 9863 mg/kg BE-CIXSEERIE X VAR %
553Kz hoEBERRDLh, IHE, HETIR
12174 mg/kg LIk, #ECit 11342mg/kg B EDOFT
205 E X WPAREMES 5T & b o@Es, 3R
H X b RS T, WAEERES X OSRTRE? R
»HhD. B oI Table 3 1Rt X 5 i,
HEEL2BMB X DIAE Y, 2HBRBKTTS. B
PIBEVRIBOE L, FERehicigET
2HEHX D4 HBETR, HTIZ2ABXY3HAE

¥ CRIEE AR, B, e b IRFELIADOECH)
o R HUNT/NE Lo B l, KT OMmERK
B, Mo X CFCBEGEANRDORD. 9
FRERILAEOTEL Tk, ERFTRRCINLIBD 5 HICEE
ERY ORI ED LIS,

7 AHAER LB otk Tl E LIRS S
s,

7 HEIORTE X vEtE Ui LDs & 2 DfE
HRF L, HE 11100 (9737~12654) mg/kg, i 10700
(9554~11984) mg/kg Tk 5.

4. FBA-90

He, MEOWERERS L URBEL, BEH300E
X DIIFABOBERA, 35K 2B H B UMEL LG
h2EHh, ARESHOBRELLNGFINEDBRS. ik
¥ 20000 mg/kg BEOHE, HEORBIT, 5 R LAREM
BOTEHEIREDLR, 5b 1ok, BEEVIRED
¥E¥2FBREET S, HTEHHO | iRV iii
O, PR 5 EEbh b &gomEh
®HRE1BHRIEERCEET . Z0o2Z0imiFh
iXHE, e L, 10000 mg/kg BETIZ3 HE, 15000
mg/kg Bz 5 A H, X bHic 20000mg/kg B¥CH 7 H
B EIH T 5.

Hed 20000 mg/kg FETIFEL LA 1 BT ERE I &/
B Mo, BEEOMEIES X OCFREED
bhb.

D FE1=13 Table 4 i3 X 51, KD 20000
mg/kg BEDI0HD 1 FORTH b i, #iD LDso
BHEH R, LiedioTED LDy fHidHE, e
iz 20000 mg/kg [l b EHEH SR B,

5. FBA-225

B S RO, L D45 H LD, £OIIIMA
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Table 3. Mortality of Mice Administered Orally 4.4’-bis {[4-anilino-6-(2-
hydroxyethyl) amino-1, 3, 5-triazin-2-yl] amino} stilbene-2, 2’-
disodium salt (FBA-85)

Sex Doses No. of No. of deaths Total
(mg/kg)  mice Hours Days No. of
1 3 6 8 1 2 3 4 5 6 7T Death
Control 10 0 0 0 0 0 0 0 0 0 0 O 0
8005 10 0 0 0 0 0o 00 0 0 0 O 0
9205 10 0 0 0 0 2 1 0 0 0 0 O 3
Male 10586 10 0 0 1 2 2 0 0 0 0 0 O 5
12174 10 0 0 0 3 2 1 0 0 0 0 O 6
14000 10 0 2 3 1 2 0 0 0 0 0 O 8
Control 10 0 0 0 0 0 0 ¢ 6 0 0 O 0
7458 10 0 0 0 O 0 0 0 0 0 0 O 0
8576 10 0 0 0 O 2 0 0 0 0 0 O 2
Female 9863 10 0 0 0 1 3 0 0 0 0 0 O 4
11342 10 0 0 1t 1 4 0 0 0 0 0 O 6
13043 10 0 0 4 2 2 0 0 0 0 0 O 8
15000 10 0 1 5 2 | T 10

Table 4. Mortality of Mice Administered Orally 4, 4'-bis
[(4-anilino-6-methoxy-1, 3, 5-triazin-2-yl) amino]
stilbene-2, 2’-disulfonic acid disodium salt (FBA-90)

Sex Doses No. of No. of deaths No. of
(mg/kg)  mice Days Total
2 3 4 5 & 7 14 Death
Control 10 0 0 0 0 0 0 0 O 0
10000 10 0 0 0 0 0 0 0 O 0
Male 15000 10 0 0 0 0 0 0 0 O 0
20000 10 01 0 0 0 0 0 O 1
Control 10 c 0 0 0 0 0 0 O 0
10000 10 0 0 0 0 0 0 0 O 0
Female 15000 10 0 0 0 0 0 0 0 O 0
20000 10 0 0 0 0 0 0 O O 0

AoMmBIHEDd B, 20 RICITEH TG L{BHERTEREZCIALEDLR.

RAHBRM5. T 1 BRI L D EEsRI b DEAD 7 BEAR LR SR O, e JHBTR
BEOTHENRD DD, £HOMmBhiE, 2AHK RELED LR

BERELRD, HETIZ6ABET, #HTIX4HBET He, M iz 15000 mg/kg 3% & B CIETS G
Mepet %, R LeHOmBIIL, NBRRECL R BdhhF LDy iz Ehicv. Lo TED
S bhs, i, BOETL Table 5 wii3 & LDg 1M, # & $1C 15000 mg/kg I EEHERIZ R

Table 5. Mortality of Mice Administered Orally 4, 4'-bis {{4-
(2-methylanilino)-6-morpholino-1, 3, 5-triazin-2-yl]
amino} stilbene-2, 2°-disulfonic acid disodium salt

(FBA-225)
Sex Doses No. of No. of deaths No. of
(mg/kg) mice Days Total
1 2 3 4 5 6 7 Death
Male Control 10 0 0 0 0 0 0 O 0
15000 10 0 0 0 0 0 0 O 0
Female Control 10 6 0 0 0 0 0 O 0
15000 10 0o 0 0 0 0 0 O 0
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6. FBA-260

B, HEORBTERIRS20KRI D, 20T
Aaomhs, bk REETResemiBhsii
2, HeaohkotHEyED bh, BintHRES
DRELHIZRT. OB EE T
57, &HOomBENE, HTX6RBEET, HTIS
B H % Ci#ekiT 5. BipOFETix Table 6 R4 &
EBBETHECRIALED bR,

7 BRI LG EREOREE X O OB R

CH LR bR,

20000 mg/kg BEDOHE, HEE LIZETHANALRT,
2@ LDg fHizEH IR, LA oTELD LD;
fHIZHE, #EE B 20000 mg/kg LI EEHERIZ LB,

7. FBA-135

10000, 20000 mg/kg #H&5-BEOME, ML b HBBE
LEHEEI DAFEFITERLED DR, b3
BX vl T2 L Ebh 3258 EOFRN
b bR AU E CReAEET 5.

BytyosEir, Table 7 Rk X 5k, B

182D HhT 7 BRARFHHOHKRRIGCE
{LizZEDHRinu.

20000 mg/kg # ERETIRTHIFIL Bdbhios
Zemb, 0 LDg iz, #f & $ i 20000 mg/kg
DEEHMERS.

8. FBA-351

i, HEOTXTOMBHEHTIE, REROSTBX
h BEOHRZEHNN EILMEROFTRAED bR,
1 B B e iR ICB E D BB AORE LR D b h
5. ILRHE, #o 4320, 5184 mg/kg FETIL 3 BERY
BX b5 houEs, 6B X VEARYMES
59k O NTEB LR D, frds, 6221 mg/kg L ED
FECIE, 1BHEIBI DS 02, 2HREB X DR
ST, BB, BEVWRIUGRTRO#EY
. FECEREIL Table 8 iR X 5wl #E
IRSEIE X vERE D 1 AR E CElED LA, BAIRIED
EHCEEN RS bR 5. Erhhliiing, Tk
2HKVWLSHECRHTIRIBAWVWL S BETRRE
BAFT. B HEE IR O T,
IRl b/ NG MO MM, ETFOMEHERSX
CHOBREORARTED A, 10HUEBEOETCHT
T, HEE D REHIRETRC N, OS5 HOBEHO
Bk nEZDd LR 5.

7 HEAER LB oSIR TRREACREIIRD D
Rigus,

7TAMDOECEHI X VEE L LDy flE & £ D
G Rz, He 5600 (4870~6440) mg/kg, M 4920
(4278~5658) mg/kg T 5.

Table 6. Mortality of Mice Administered Orally 4,4’-bis
[ (4-anilino-6-morpholino-1, 3, 5-triazin-2-yl) amino]
stilbene-2, 2’-disulfonic acid disodium salt (FBA-260)

Sex Doses No. of No. of deaths No. of
(mg/kg) mice Days Total
1.2 3 1 6 7 Death
Male  Control 10 0 6 0 0 0 ¢ O 0
20000 10 00 0 0 0 0 O 0
Female Control 10 o 0 0 ¢ 0 0 0 0
20000 10 0 6 0 0 0 0 O 0

Table 7. Mortality of Mice Administered Orally 1, 2-bis
(5-methylbenzoxazol-2-yl) ethylene (FBA-135)

Sex Doses No. of No. of deaths Total
(mg/kg)  mice Days No. of

1 2 3 4 5 6 7 Death
Male Control 10 00 0 0 0 0 O 0
10000 10 00 0 0 0 0 O 0
20000 10 0 0 0 06 0 0 O 0
Female Control 10 0 0 0 0 0 0 0O 0
10000 10 0 0 0 0 0 0 O v}
20000 10 ¢ 0 0 0 0 0 O 0
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Table 8. Mortality of Mice Administered Orally Disodium-4, 4’-bis
(2-sulfostyryl) biphenyl (FBA-351)

Sex Dose No. of No. of deaths No. of

(mg/kg) mice Hours Days Total
3 6 8 .1 2 3 4 5 6 7 Death

Control 10 0 0 0 ¢ 6 0 0 0 0 0 O 0
3600 10 0 0. 0 O 0 00 0 0 0 O 0
4320 10 00 0 0 1 0 0 0 0 0 O 1

Male 5184 10 0 0 0 1 5 0 0 0 0 0 O 6
6221 10 01 0 0 8§ 0 0 0 0 0 O 5
7465 10 01 1 3 3 0 0 0 0 0 O 8
8958 10 0 4 2 2 1 0 0 0 0 0 O 9
Control 10 0 0 0 0 00 0 0 0 0 O 0
3600 10 0 0 0 0 0 0 0 0 0 O O 0

Female 4320 10 0 0 0 0 1 0 0 0 0 0 O {
5184 10 0 0 0 2 6 0 0 0 0 0 O 8
7465 10 0 4 2 2 2 - - - - - - 10

EBRBIVELD

KERMER SN B{LEHED 5 b b 8BIFD
BAMARYEY, BoRS el sabBtARY~
YARRAWTH k. £0E%Y Table 912 % & »
TRl

SEEHLIAF VRO H AT, T
hLZTOSEFHEIIZHEL, ORI TR,
FBA-85 ‘¢4, % ® LDs {Hi3# 11100 mg/kg, #
10700 mg/kg “G# - #-. Thomann 3, FBA-90 iz
WTFy FOEDOHEE TD LDs ﬁﬁ& 15000 mg/kg
PEEHELTEY, SADO=YRADRIHTHLLD
LDy, {53 20000 mg/kg Lf ETH - #. Keplinger i3
FBA-260 w2\~ T, v b TOE A ETD LDs
fli% 5000 mg/kg )k, =¥ AT¥ 5000 mg/kg LI E

LH|EL TS, —F, Thomann {2
T35 v }CD LDs fi% 10250 mg/kg [l EEHEL
T\ %, 4@ D~ wATO LDs {fiz 20000 mg/kg
PEThote. £DOMD 2FHEDOAF L VRENS
BAETIzThd 20 LDy fHidkE, #ik bic 15g/
kg BBk 0g/kg L EThote. ¥, FBA-85
TR SRR RELFED bR, ZOfiDd 3
DA F AR VLAY TR AT ITH BB D b
hi-.

—%, 7=V VREXHEF ThH D FBA-5Z Free
type 1o\, Thomann &3 % v M THEOFLER
X% LDy {Hi% 5000mg/kg & #4E LTw5. ¥,
RTECS® 1z X s % @ Salt type(FBA-52 Salt type)
Tik5 » ¢ 1600 mg/kg LEPEhTW%. SED
2w A0 LDy ffiix, Free type Gt 5230 mg/kg,

Table 9. Summary of Acute Oral Toxicity of Fluoresein Brightening Agents in Mice

Material Concentration Observation Sex 1050 with 95% confidence Time of death Toxic signs
and vehicle period limits (mg/kg)

FBA-52 Salte type 12.5% 14 days male 1780 (1580-1990) 1 hr.-3 days  Depression of spontaneous movement.
Dlive oil female 1890 (1670-2140) 3 hr.-3 days  hematuria. jumping. ataxia

convulsion

FBA-52 Free type  25% 14 days male 5230 (4460-6130) 6 hr.-2 days  Depression of spontaneous mevement.
olive oil female 3890 (3320-4550) 3 hr.-2 days  jumping. ataxia. convulsion

FBA-85 20% 7 days wale 11100 (9737-12654) 3 hr.-2 days  Acceleration of spontanecus move-
olive oil female 10700 (9554-11894) 3 hr.-2 days ment. jumping. sedation. piloerec-

tion, ataxia. hypothermia

FBA-90 20% 14 days wale > 20000 2 days Depression of spontaneous movement
otive oil female D 20000 - hypothermia

FBA-225 15% T days male > 15000 - No change
olive oil female > 15000 -

FBA-260 20% 7 days wate > 20000 - Depression of spontaneous movement.
olive oil female D 20000 -

FBA-135 208 7 days male > 20000 Piloerection. sedation
olive oil female D> 20000

FBA-35] 20% 7 days male 5600 (4870-6440) 3 hr.-24 hr,  Depression of spontaneous movement
olive oil female 4920 (4278-5658) 3 hr.-24 br,
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it 3890 mg/kg TH b, FOFELE TIRigEC 1780mg/
kg, #1890 mg/kg TH b, CHMEL IZIZREFEORK
BB LRL. ¥l 7=V vEXOFHEOAS
HHBECIBVCPEAFER S MbR TV, SEOD
FBA-52 Free type &% @ Salt type OpB#HEILE,
INE~ DRI EPRAE BB TH o, ThHOH
iz, Free type X b % Salt type THLFE bhik.
7c3s Free type & Salt type ohEBEDO £, =
hOREDYEREME S XU pH (Salt type fIfIk=11.4
9%, pH 1.2, Free type fifI#%=0.3%, pH 6.4
KELBELTWD EBbRS. i, 7<) vLE
B mE O PRRFER2E T2 L0Rmbh T35,
ZOfEfR, BToes s vKOSRBER X »TE
FLEERTVWED. SEDO~ Y ADFHRT, HEX
DRI Hit, Salt type T MR, KT OMEIL
B yBRHLALEN, MORE - A coHaful
FpbhT, $EO 7 <Y EHHREFR D
BOEPRI LTI o i

Thomann 5, FBA-135 w2 \C, 5 v b TD

F344 5w Mic & A Naphthol-AS D&

LAY

Enfs© LDy fii% 10000 mg/kg LI EE#ELT
W5, SEDO~Y Y ADORFTIHE, HiE b LDso fHik
20000 mg/kg Bl ETH ot iz FBA-135 mowT
%, Thomann 5i3%® LDsg {% 5 » T 5580 mg/
kg LHREL TS, SE DO~y AD P TILHT
5600 mg/kg, M 4920 mg/kg “CH h, HLL L pEt
Th -t

X B

D SARHRED: FERBRIT®RE, 101, 152 (1983)

2) thEEMS: HERRAHRE, 103, 37 (1985)

3) P. Thomann et al.: Environmental Quality and
Safety, Supplement Volume IV, ‘“Fluorescent
Whitening Agents”, 193 (1975)

4) M. L. Keplinger et al.: Toxic. Appl. Pharmacol.,
27, 494 (1974)

5) J. T. Litchfield, F. Wilcoxon: J. Pharmacol. Exptl.
Therap., 96, 99 (1948)

6) NIOSH: Registry of Toxicic Effect of Chemical
Substance, 1 (1981-1982)

7) dbEsHE S 2RaeEE, 83, 1124 (1962)
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Oral Acute and Subacute Toxicity Studies for Naphthol-AS in F344 rat

Koichi Kakapa, Katsushi Narro, Osayuki Ucnipa, Kazuo YasuHARA, Sakae Onpa, Chiyuri Sato,

Shizu SHMoNURI, SUKIRNO, Yukio Nakaji, Kazuo Kosavasur and Masuo Tose

Acute and subacute toxicity test of Naphthol-AS were carried out in F344 rats.

In the acute toxicity test, Naphthol-AS suspended in arabic gum was administered orally to a group
consisting of 5 male and 5 female rats at dose levels of 0 (control) and 5 g/kg. Toxic symptoms, deaths
and changes in body weight were not observed. The LDsq values of Naphthol-AS were found to be over

5 g/kg.

In the subacute toxicity test, a group consisting of 10 male and 10 female rats was fed a commercial
diet containing 0.56%, 1.67% and 5.0%, respectively of Naphthol-AS for 92 days. Body weight gain was

suppressed slightly in both sexes at 5.0%.

Biochemical examination of male rats showed that the serum

levels of CK and GOT decreased in a dose-dependent manner at 0.56% and over, and T-GLY decreased
in dose-dependent manner at 1.67% and over, In the treated groups, no significant change was observed
in organ weight, hematological and histological examinations.

(Received May 31, 1986)
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Naphthol-AS [2-hydroxy-3-naphthoic acid anili-
de; CioHg(OH)CONHGC:H;] %, 1911EFA4 YD 7

V¥ = vod s CHRESh, BEORETHRAIEL
TR RS TE . B, KEIC & 5BRLEE
RN (BEE) PRBEERDY, TORRIROW
TERLIET S, BiORAETEFA L LTHEHRSH
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T\+?% Naphthol-AS 7234 1~ X v #=. Naphthol-
AS X BERBEICOVTIE, 197648 Alayon 55 1z
I o TS THEZTh, WAEKE VT, 19838
FAHLY IR D e D7 vAF —P 43 Naphol-
AS loThBz B NG hi. Ff, =2
&y FEAVWTO Maximization test IZ3\ T 3 REIE
ERMRREDBR TS, L L, Naphthol-AS o
BOFHROWTOHEZBEALRY L.

&E, Fxix F3 44 59 12 RAWCEalE R X UOH
SpEFERBR (2B 2fT-kDT, TOERRD
Wi T 5.

KB s L U0U5Ek

4k WELREL D Naphthol-AS (LOT: AU 01,
H313) #fig 98% T, oWz, 2V —s@0ofh
RCBEOEZN DD, =rteXvEy, B7rrY
WCRTE, K, 7ra—n, <VvEVERETHS.

Table 1.

tk, BB IVCEAMRABRE bRREAG.

B : BEF v —n A A3 X b 4ESTHEAL
7o F344 5 » [gfERE (SPF) %, EHiE 23+1C, BE
55+5%, 12R[IMRE (980 6 Re~FHk 6 1), %@
¥ I8/hr (FA—nvVyva) OEFET, ~vF—
REHEEHA VT TV r—v (ik: W2BxL2IxH
16cm) T2 HMELEAE L TRRIC B L. B8
REEZX VEIMLL, AR TR~ 2
FOABSE), i, BREBERBRTIIHES
47 (1BEI01E) whridi.

AMEMRE : Naphthol-AS iz 5% 777 2 A
Wz, OW/VEZOBEKITID X 5fsiLi.
BRI, SBRUEFZAVT |EHHEDRSET
ot fods, BEEORER, ARBRTETD, 13
2T S5g/kg LV 10g/kg B E LIS
%, TRTCOBTHREHZLBRY, TEELHE
Lick ARG BEERA bR wle. LDk

Hematological and Biochemical Examinations

Items of measurement

Abbreviation Kit

[ Coulter Counter Model SP ]
Red blood cell
Hemoglohin
Hematocrit
Mean corpuscular volume
Mean corpuscular hemoglobin

Hematology

Mean corpuscular hemoglobin concentration

White blood cell

Biochemistry [ Gemsaec Auto Analyzer Tvpe IV]

Total protein

Albumin

Albumin-globulin ratio
Blood urea nitrogen
Creatinine

Uric acid

Glucose

Non-esterified fatty acids
Phoshol ipids
Triglycerides

Total cholesterol
Alkaline phoshatase
Cholinesterase

Creatine kinase

Aspartate aminotransferase
Alanine aminotransferase
7 -Glutamyltransferase
Glutamate dehydrogenase
Dipeptidyl-aminopeptidase
Laccine aminopeptidase
Lactate dehydrogenase
Calcium

Phoshorus. inorganic
Sodium

Potassium

Chlorine

RBC

HGB

HCT

MCV

MCH

MCHC

WBC

T-PRO WAKD
ALB WAKD
A/G falculation
BUN SHINOTEST
CRN BMY

UA BMY

GLU BMY
NEFA EIKEN
PL WAKO
T-GLY BMY
T-CHO BMY

ALP WAKO
CHE BMY

CK BMY

GoT EIKEN
GPT EIKEN

7 -GTP BMY
GLDH BMY
GPDAP FULIZOKI
LAP WAKD
LDK-P SHINOTEST
Ca VAKO

Pi WAKO

Na DAIICHI
K DATICHI
Cl DAIICHI

BMY:Boehringer Mannheim Yamanouchi. EIKEN:Eiken Kagaku Co..lat.

DAlICKI:Daiichi Pure Chemicals Co..lat.
WAKO:Wako Pure Chemical Industries.

SHINQTEST :Shinotste Laboratory
FUSIZOKI sFujizoki €Co..Lat.
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0, ARBROBELEEE, OECD %A Fo4 VP12
#oT Sg/kg AR I L TOIIMICHRTE | BELR
TRERBRET 7. ok, NREECIIBRERERL
RBEREDS% 777 2 2l E L. RERES
DIERPIZE, ECHHOFES L CHEAEILI4AH
fTote. EHR, MABOHBEYRT LIS T, T
RCOBYLEBRFALI L THRMNCEZ LT - ok,
BE, FEEX, FRBE MEE B, HiRds XUusiitieow
TEEYIE L.

BRMUENRER  QUETHERROBRCET X,
OECD 044 ¥54 vV 2BE L U TREHALEY %
(2.5g/kg H14) & LT, ZhX hAas3 T2EME,
Tihbb 5%, 1.67% 3 X100 0.56% D 3 AEAHR T
o, BARMIERSEO 7 » AFTRH RS F-2)
CZhEhOEE&THRMEA L, BE - 2R LTk
AT L. i, 5B XOEENMIZ2EMH
&Lt

—RRBOBIER LVTECOFELOWTILER,
HER X CEMEORER, BT 1EfT . ¥,
KEAR T BRI ARHIC 83 » TI6HERTRTCBR T 2 1T\,
ZDHETRTOBPITOWT, FRIGRTAEREY
Tt

MEFEHRE : IR vikm L, Table 1 R34
I H % Coultercounter-SP(Coulter #-51) CHIE L =,

MEFE(ERERE : TR D ERIL o1 % 3000
rpm TISHHBLAEELE bhicmE e AT, Ta-
ble 1 IWRLTHEBRSWTHE L. &k, HlERE
KA T Gemsaec IV El (kE Electro
Nucleonic #&) Z#HWTfF otk &, 2 UV A
BIOH» Y v A, B TI2RERBEA—-+72+54
H—CHIE L.

BBREROANE : B EFERRE DD DMK
BRET - 7otk BHRVENC VBR L T
DEZ O TRIRANC B 21T » o8, 4, D
B, BFBE, FENE, MEBE, KSNL, DR, Mo TEEH,
PREBFICEBELZHEL, AbRERYIEL, X
brrhEho 100 gAREAEH L.

AEARYHRE  ERE LT - BEORMT,
TR, Wi, KR 8, B, KB, Bi (WFEk
T OUKERE), RERE, WM B, T T A4S
B, &, &M, BB vof, TERXUCRETSS
A, TLEHBHCELE RSl L UEELH
WL, 10%htErr< ) YICREE Lictk, @YYk
EAZEHNL, BERRVuA~= v vzt vV
s (H-E) WL THBRLE. 7k, BROWTUL,
H-E $a0ffiic PAS, 74y, ~z /ey, V&

7 AF v R L.

BT - MR2eReE, mEEEORES IO
BRBEEOREUT, o0k Bartlett O ETHREL,
FHBOBEA—-TRADOH BN T, FHHT
7o a1z, Kruskal-Wallis o532 X » CJERLH
BELT ol HECEEEAED LR IBEOSE
g, PUEA MR- T 284, Dunnett G, ZRHl
WieHh ik Schefle BlT, ThXhxBit L £0ERH
DHEBERERIT - 1.

1. AlEHRR

—RiRAB, B 2%k, Se/ke BT
HRERL 7V — A B LAREOHEAR bR LT,
HEREE bz, BeZbi@obhishote

T DIER, *REERS XU Sg/kg BEDME, HEX
HIBED bhithatz.

HEmOHERIL Fig. 1l WWRT X oK, H Hedr
SHRBE S B 5Bt L OB EIR A DR o e,

SRR TRORR R XOBSH, K, M
LIRS L AEHEIRD LR .

2. BaMEHAR

D —fRBs X UFEE

—RETIE, RELARD 27 Y — a2k B L3
EodER ALz, B E biERWThIE
LiziE» bhin ot

PRI, MBS LSRR EROMH L
BdDhhilshot.

2) fhEds X UMEMIR

()
200

aameee Control

«------ Naphthol-AS 5g/kg

1501

100
s

-]

130

Female

90F

5 10 14 (days)
Fig. 1. Growth curves of male and female rats

given orally Naphthol-AS (acute)
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BEOHEBIY, Fig.2,3 RTEH, HEIR
FEICIZE A EEXRD - 1

TR, R, M LRERENRD LR
fe.

3) IM¥EENBRE

Table 2 IR+ &, WFhOBERBSWTD,
HERE & L R REE & SR FH L ORICEIRD D

nigh ot

4) M LEikE

Table 3,4 RRTZ L, HETI0.56% 8T CK
3 X0 GOT DM S LU A/G DA T el
i, 1.67%% Tt T-GLY, CK % X 0 GOT o
WA, A/G DHEEIHM, 5.0% #Tik T-GLY,
CK XU GOT oFELEd, Na 50t Clog
Biewmri@o ohie. ¥k, HFE i3 LDH~

é% P ORI ERCBED bR, HETIE, 0.56%8Tik
| e L Tb bhishote. LETSHTIX A/G 5L U
Ca OFELWD, 5.0%8 T2 A/G LU Ca D
300F Body weight
= Control
. — 0.56% ®
5 L
2 ——1.67% 200 Body weight e
------- 5.0 % T
200 150} e Control
— 0.56%
—— 1.67%
1501 100 e 5.0%
> -
 Food -
W301 2 Food
207 104
5 10 13 (weeks) é 1‘0 1l3 (weeks)
Fig. 2. Body weight and food consumption of Fig. 3. Body weight and food consumption of
male rats fed Naphthol-AS (subacute) female rats fed Naphthol-AS (subacute)
Table 2. Hematological Findings of Male and Female Rats Administered with Naphthol-AS
Dose (%) 0 0.56 1.67 5.0
Test  Units  No.of animals 10 10 10 10
6 3
RBC x10 /mm 9.16 = 0.35 8.90 = 0.36 8.87 = 0.32 8.94 + 0.33
HGB g/d! 15.5 * 0.7 15.6 = 0.5 15.7 £ 0.7 15.6 £ 0.5
HCT b9 43.6 = 1.5 2.6 £ 1.7 12.4 * 1.8 42.8 £ 1.5
Male MCY fl 47.6 = 1.5 47.8 = 0.7 7.7 = 0.7 47.8 * 0.5
MCH pz 17.1 % 0.5 17.6 £ 0.3 17.6 = 0.4 17.4 £ 0.5
MCHC % 36.2 = 0.8 36.7 £ 0.7 36.8 = 0.7 36.4 = 1.0
3 3
VBC x10 /mm 4.8 % 1.2 4.9 = 0.9 1.1 £ 0.6 3.9+ 0.9
6 3
RBC x10 /mm 8.14 % 0.41 8.06 = 0.26 8.14 % 0.42 8.31 = 0.10
HGB 8/dl 14.3 £ 1.4 14.6 + 0.6 15.2 % 1.1 15.2 * 0.7
HCT b4 41.8 + 2.1 1.1 = 1.4 11.7 + 2.4 2.4 = 1.7
Female MCV f1 51.4 + 0.5 51.0 = 0.3 51.2 * 0.5 51.4 + 0.4
MCH rg 7.5 = 1.4 8.1 = 0.3 18.6 = 0.5 18.5 + 0.4
MCHC 4 34.7 = 2.4 35.7 £ 1.0 33.0 £ 1.0 36.6 £ 0.8
3 3
VBC x10 /mm 3.3 = 0.2 3.5 £ 0.9 3.3 £ 0.8 3.0 £ 0.3

Results are given as wean * S.D.
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5.0

1.67

0.56
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Table 3. Biochemical Findings of Male Rats Administered with Naphthol-AS

No.of animals

Dose (%)
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Table 5. Organ Weights of Male Rats Administered with Naphthol-AS
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Sorbitan monostearate OEFFEEMEECRIT ST v FOD
FafTEs X O HERC U352
EEE— - MEBMT - WREEK - SRRHE - FEEHEX

Effect of Oral Administration of Sorbitan Monostearate on Prenatal

and Postnatal Developments in Rat

Koichi Takapa, Junko Momma, Shigetomo HoriucHr, Yasuo Suzuki and Masuo Tose

Effects of sorbitan monostearate (Span 60) on prenatal and postnatal development of Slc:Wistar rat
were examined. The material was administered by gavage during the whole gestation stage at dose levels
of 500 and 1000 mg/kg/day.

The results were as follows

1) Effects on the dams: In the treated groups, no significant changes were observed in their general
appearance, fertility index, and number of corpora luteas and implants.

2) Effects on the fetuses: In the treated groups, no significant changes were onserved in the number
of live fetuses and dead fetuses, sex ratio, body weight, external findings and skeletons.

3) Effects on the offspring: Body weight gain of offspring was suppressed slightly at a dose level of 1000
mg/kg. However, no alterations were observed in little size, viability index on the 4th day, lactation index,
external findings and skeletons.

It is concluded that Span 60 has no teratogenic effect in rat under the present experimental conditions.

(Received May 31, 1986)

WHEOTHAE LT EHIR TS,

Span 60 i3, HHEHFEAINTVIR b D
¥, EATAERET ARG E A Y RS BT
o C—HORFE BRI T HRBRO—-HEL
T Span 60 R oWT HABHRARELT- DT, %

& =
A A+ VRAEEERD 1 2 ThH %, Sorbitan mo-

nostearate (A : Span 60) 12 W/O RIFL{LAITH b,
£, ALBERS L OB LOALHELT, ¥



=M & : Sorbitan monostearate OIFFELIEREICEITE5 v F D
BRfFs XOHEFCRITTRE 59

DEFELBET 5.
FEERM KL X OHE

1. #% &

KRB CH\ Iz Span 60 (RI{LRR TS : fiEE9S
%) 3yEA, H5RTEHEK, Bli=—-FA, T
VR EAEBTE, brxy, WELEE, =—F
Ny THa—=ABIXUPR2 Y5 v YCERTS.

2. B9

Sle: Wistar % 5 v + (MEREREYEEHRM
HE) RHEIVES, BIZESTHRAL, 2EMENLA
BULK, HE1 M oB&ETHEYy —CHRT, #
® (16N RAE S, B, BEhTEFEED
gy PRIERBWESRIL, BHPEEOH EED
fo. EREMITERCIERES L, EARATLT .
fods, BHVIEE 25+1C, BE 55+5%, AT 685,
WITITEE ORISR Lica v_ vy g F A RBWET
5o b=y AYHBERSHE (NMF, A ) =vz
BRI LAREZEHAREZFHARLE

3. RFARGLIUVHERSHZE

EEATHELD, A7V FY, AV —THEIV=%
J — % BT Span 60 OEEfEM Y BB E, A
7 v 5 v (Squalane, CsHegs : PRI Tt AME
W) ARIBVERBLYRLIEDT, A277 7 v
HRMTER L. &k, AZ77 35 vic Span 60 %
0% LHMRT 5 EEFEELHL, BERHLILS
DT, Span 60 DHEAFRBEL20% & L.

BB, Span 60 OBMER IV T » FERT
HRHEFEYERLTEARY 1000mg/ke, SRR
% 500mg/kg & Ltc. BRI 20% 8L FDEED
10 BEEAML, Thithy » MEE 100g34ch
0.5ml &Lk, i, BENBHECIAZVS
VEHEEL, SDRAIVI VOBEBEYLRLLEDE
BARBRELRT . RERR, RERE AR
vy MEE 100g%47h 0.5ml &Lk Bkix, &%
0EDIERT » MICIERAHE 1 B 1E, BEL2AH
THEREOEE L.

1. HESLUVAR

D B&#oHEE

RBEO—BRBOBEER X CFKEOHER, TR0
HE X ViER208 HE CEATo . $ic, WG
i3, AtEEX b SEEBECHELIE, SEELIELL.

fe¥s, R (208 B) wH TR LicRfro
WTREERS T HRAOCEHE L.

2) KRFOBE

BRI~ SO ERREI S BT ER O H (GER

208 H) K= — 7 VKB T CHEVBL CFE R RN
L, ¥, BEKE TR GREEBRB LT
BEBRIFR) $XVCEFBREFRLHRA
SRR oW, OBEREERSUMEERE
7V, X DWFEYME LK, BEER X UBEA
DWEBREHUL, 70% =27 LB CEEL, U
Dawson &V ¥ U C7 V=Y Red-S RefadFI=
AEFHL, BREEREASET -1

ek, LERBIHFEE, PREB IO - BHOD
BRI X - THN .

3) HWEFOHRE

1 FSORGY ARSI, HMEFR, EIEF
#, HEFOABERE LR Lok, HEFZ,
SHEARE CTRACHEI SHERLYEN L. HiE
fFiz, B1E1HEIEGERHIEL, SOREED
HFERBTCRETEEYRA5BMCENREKA, &
FREA, REH, BREBASICEABELEEZR
=zl

ks, HMEFROHEIBER=—7 VKRBT TE
BL, MBEEEL, SLRBFOTHREEELAKED
FTHBECTERELALERL, BREELT» .

4) M

IR, BRI 2 Re?, BEFROEFR, #
e, BAFSETER, BHRREFOHBR ISV Wil-
coxon DEFZAMREY, REOHFERSIVENRE, ¥
B, HRE, EFRBREY RBRAEAGE HEFRESIX
U HEF DHEIZE Y Bartlett DFH:CHREL,
FHBROBEX—TREOIELT LT, EHEKT
85413 Kruskal-Wallis O E: X » TR
ExRTol. BHCEEREIRD LR CEAOLER
B, BIEAME - T\ 5 8412 Dunnett B¢, RHj
Wi Scheffe B¢, ThZh xRt L £AERH
DEBEREY LiFotk.

& *

1. BEHICRETEE

1) —iikiBs X UL

KB, A2V S VBRIV Span 60 #5FEL
HIARMIM P o—BRBELIBE TR T, ET
BL» bl te (Table 1 1),

2) HEOHD

IERIAMAP I B A E B O RGO FEMMBE O
% Fig. 1 kiR Lk BEKARE L SUATFHRCK
TR EIREZTED Lhich ot

3) BHEOHDB

Fig. 2 T &<, BHKEREDShih k.



60 e A B TR E #0104 2 (1986)

4) IEER HBEOBMERER208 BICER L TR LRI REY
RIS, ZBT85~00%% R L, HUANBEHEY  Table 2 Rkd. FEER HAES IUERE T
AU ABERERIZRD bhich ot (Table 1 2JR). BEFKBIO A2 Y5 viIBEE L Span 60 #ER

5) HERTR LOMRAEBERELRIED DR h ol BEOERE
60F
s Control
—— Squalane
IC) —.— 500 mg/kg
sk g 1000 mg/ kg
)
®
z
2 0l
m

0 5 10 15 20 (days)
Days of pregnancy

Fig. 1. Effect of oral administration of Span 60 on body weight gain of pregnant rat
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Fig. 2. Effect of oral administration of Span 60 on food consumption of pregnant rat

Table 1. Effect of oral administration of Span 60 on pregnant rats

Dose (mg/Kg) Normal Cont. Vehicle Cont. 500mg/Kg 1000mg/Kg
(distilled vater) (Squalane)
No. of dams examined 20 20 20 ] 20
No. of pregnant dams 18 18 17 17
(Fertility index) (90.0) (90.0) (85.0) (85.0)
No. of dead dams 0 0 0 0
No. of dams with live fetuses 18 18 17 17
No. of dams for fetal examination 13 13 12 12
No. of dams for postnatal examination 5 5 5 5
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Table 2. Effect of oral administration of Span 60 on pregnant rats

Dose (mg/Kg)

Normal Cont. Vehicle Cont. 500mg/Kg 1000mg/Kg
(distilled vater) (Saualane)
No. of dams 13 13 12 12
Uterine weight with fetuses 35.58%15.17 443.00110.30 40.08+9.99 42.33+11.09

No. of corpora lutea 139
(mean + S.D.) (10.69+2.29)
No. of imptants

93
(mean £ S.D.) ( 7.15£3.02)

135 120
(10.38+1.32) (10.00+2.37)

124
(10.33£0.98)

121 9
( 9.31£1.80) ( 8.00+3.02)

110
( 9.17x2.41)

Table 3. Effect of oral administration of Span 60 to pregnant rats on fetal development

Dose (mg/Kg) Norma! Cont. Vehicle Cont. 500mg/Kg 1000mg/Kg
(distilled water) (Squalane)

No. of dams 13 13 12 12

No. of total implants 93 121 9 10

No. of live fetuses 87
(6.69+3.15)

(mean + S.D.)
Sex ratio 1.12
(Male/Female) (46/41)
Body weight (g)
Male (mean %S.0.) 3.38+0.14
Female (mean +S.D.) 3.00+0.21
No. of dead fetuses 6
[¢3) (6.58)
Early death 6
late death 0
No. of retardations 0
No. of fetuses with extenal anomaly 0

116 93 107
(8.92%2.06) (7.75£3.02) (8.92%2.39)

1.21 1.07 0.81
(83/52) (48/45) (48/59)
3.41%0.36 3.35%0.51 3.37%0.11
3.29+40.33 3.21£0.15 3.13%0.18
5 3 3
(1.13) (3.13) (2.73)
5 3 3
0 0 0
0 0 t
0 0 0
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Table 4. Effect of oral administration of Span 60 to pregnant rats on skeletal development of the fetuses

Dose (mg/Kg) Normal Cont. Vehicle Cont. 500mg/Kg 1000mg/Kg
(distilled water)  (Sgualane)
No. of fetuses examined 87 116 93 106
Matformation 0 0 0 0
Incompletely ossified occipital hone 1 (1.10) 0 0 0
Incompletely ossified cervical vertebral arches 0 0 2 (2.15 1 (0.98)
Cervical rib 1°(1.10) 0 4 (4.30) 3 (2.83)
Asymmetry of sternebrae 5 (5.75) 3 (2.59) 4 (4.30) 5 (4.7
Incompletely ossified sternebrae 39 (44.30) 39 (33.62) 27 (29.03) 39 (36.79)
Lumher rih 0 3 (2.59) 1 (1.08) 0
Average number of metacarpus (mean £S.D.) 2.56%0.90 3.40+1.59 3.04%0.79 3.08+0.73
Average number of metatarsus (mean *S.D.) 0 0.51%1.74 0 0
Average number of sacral and cauda) vertebrae 8.9440.23

(mean %S.D.)

9.15%£0.99 8.93%0.38 8.80%0.20

Numerals in parentheses indicate the average of the incidence

(%) in each litter.

Table 5. Effect of oral administration of Span 60 to pregnant rats on postnatal development

of the offspring

Dose (mg/Kg) Normal Cont. Vehicle Cont. 500mg/Kg 1000mg/Kg
(distilled water) (Squalane)

No. of dams 5 5 5 5

No. of newhorns at brith ' 51 47 42 48
(Mean £S.D) (10.2+1.64) (9.4+2.70) (8.4%2.41) (9.6%1.67)

No. of offspring at 4 davs 48 Y] 41 43
(Mean £S$.D) (9.2+2.86) (9.4£2.70) (8.2+2.59) (9.6£1.67)
Viability index . 90.2 100 97.6 100

No. of offspring at 3 weeks 42 34 41 44
(Mean +S.D) (8.4£2.51) (6.8+3.56) (8.2+2.59) ) (8.8%1.92)
Lactetion index 91.3 72.3 100 91.7

No. of offspring at 4 days
Viability index = X100
No. of newborns at brith

V'A2935 vxtEEEL Span 60 Y 5H L ORIRES
R LRIEhol ¥l HERCRT 54EE
ETIE, FHEL IADOREITDLRIL, o

2) {FEOHB

No. of offspring at 3 weeks

Lactation index =
No. of offspring at 4 days
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5) BHKE
HEFOBERERE LTI, Table 7 r+244,

3) HERF B RGEANBRTLIE (2.4%), 2275 VR
REEBECOWTIE, Table 6 KRTZ4L, BARM  BHT14(2.9%), 500mg/kg ¢54] (12.2%) HX
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Fig. 3. Effect of oral administration of Span
60 to pregnant on body weight of
the offspring
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HXBRLIEREEOERRADbhihole. E1R
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BHEFUIEFRICEIIED bhinhof.

fr3s, 1000 mg/kg BT 1 FIO BHEBERF L B0
M, FORERIMEL, Span 60 EETHHD &L
EZxbhiow. %, BEFOBKRERE LT, TEHEHE
SoBRARE, B, BEZOEMHE, WEBERT
Ll EBEBCHAEIRLN, YHREDO v 2775
VT -2 bURBARESZVCE T 5HED &0
W E T, TOREHESIOERE LR Span
60 wBRBERLCLDEREL DRI,
HEFOWTIE, S5, £FR, WERREXIUV
HAROAERECEIEDOhr o, HEOH
#BCix, 1000 mg/keg B CHEFAE O BE O i

Table 6. Effect of administration of Span 60 to pregnant rats on postnatal differentiation

of the offspring

Dose (mg/Kg) Normal Cont. Vehicle Cont. 500mg/Kg 1000mg/Kg
(distilled vater) (Squalane)

No. of offspring examined 42 34 41 44
Separation of ear auricula (days) 3.6+0.55 3.0%0.0 3.2%0.45 3.0%0.0
Emergence of abdominal hair (days) 8.0+0.71 7.0%0.0 7.0%0.0 7.0%0.0
Eruption of incisor tooth  (days) 10.6+0.55 10.4+0.89 10.4+0.55 10.6£0.55
Opening of external auditory meatus (days) 15.0%1.22 14.8+0.84 15.4+0.55 16.4+0.89
Opening of evelids (davs) 17.8%0.45 17.4+0.89 17.0£0.71 17.4+1.40

Table 7. Effect of oral ad ministration of Span 60 to pregnant rats on skeletal development

of the offspring

Dose (mg/Kg) Normal Cont. Vehicle Cont. 500mg/Kg 1000mg/Kg
(distilled water) (Squalane)
No. of offspring examined 42 34 41 44
Cervical rih 1 1 5 3
(2.4) 2.9) 12.2) (6.3)

Flexure of the tail 1 1 2 1

(¢)) 2.8 2.9 (1.9) 2.3)
Average number of sacral and caudal vertehrae 38.81+0.19 32.92%0.08 33.13£0.33 32.80%0.13
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HnFZbd bhichs, WHBRELEL TEEEIRAD
LhigdhroteZ vk Span 60 o B8 L3 % % B,
SHEAREDIBRETETE ] ~20ICiER A bR
PHERIED Do, ZOB, Bk
Akt sRBEOGHEHEI R DOTHY, BE
o THEC - bD LBbh3. BiRGETIE,
HE2S Span 60 FEFTRPLEL L LAY, FE

DEXBDH LAY, T OREHFEIX Span 60 igH
LicdDEir&Ez b
p:3 & 5

Span 60 % 5 » b OIFRAHAM, EERHE RS
L, BB X UOHERCRT 282 RE L. Span
60 12, A7 75 VIZEMEL, 500 mg/kg/day ¥k O°
1000 mg/kg/day ## &Ltz sBRE L T, &Y
KEXOCAZ VS vEREELE.

1. B4Rzt

FHT—RRE, BE, HER, BREBICTFE
HERIELRIED bhisho T

2 BTt

Span 60 £ 53 CIXRATFEE X URR{FBE, PRFSE
TREABAELIZZAD DhT, M, BHROBRER
BWTH, #iz Span 60 Itk A LEL LRAREL
Zdbhleh e,

3. HEFCRETEE

1000 mg/kg/day BECi3, HMEFOBERCEBRED
HinmHE AL bR, SHFR, 4 BSEFR,
BR, BREMLCELIZED DT, AEREL IV
BRBECSVTHIRERZDbhigh -7

PED R Y W AEBREMET T2 Span 60 13, #
K, b X OREOMMLeBEa bhT, BiE
BAHELLEWLDEELRA.
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1) A. B. Dawson: Stain. Technol., 1, 123 (1926)

2) thAMME: £WketE, p. 234 (1975) B AHK

3) ARG fEEHFHE, b5 (1965) BA v &
Y —

4) MNXIF #R: AxTFH—, 277 vOHHBE
#, (1983) HIBE

5) THEEESL: LHREYE, 13, 25 (1973)
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Effect of Methyl Hesperidin on Prenatal Developments of Rats

Kunio Kawasama, Shinsuke Nakaura, Makoto Usami, Megumi YAMAGUCHTI,

Satoru Tanaka, Akira TAkANAKA and Yoshihito OMORI

Methyl hesperidin was given to pregnant rats by oral intubation during days 7 to 17 of gestation at dose
levels of 0, 2, 4 and 8 g/kg, and its teratogenic effect was examined in the fetuses.
No changes in maternal body weight gain, food consumption and general symptoms were found in the

all methyl hesperidin treated groups.

There was no evidence of an increase in fetal death or of malfor-

mation attributable to the treatment with methyl hesperidin in any of dose levels examined.
It is concluded that methyl hesperidin had no teratogenic effect in rats under the present experimental

conditions.

(Recetved May 31, 1986)
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PEEDFGC EXHBRTH B,
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) RV BIES v 2B LR M
LEERE S, BEBERFCETLERD DR S
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RS » M7 A Iy -2 (FEMERED ik
TolAEL, EEER FV=viLEgR, MF) &
IOKEAYERCERIY. BURESRRE
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12050 (B3 6 : 00~18: 00) & L.

AFANARY O VRAMGEMDACHRES (B
B T2, Lot. No. TO8PG-177) % Ji\ fe. 2 -1
ARARY O VRERAKCERLTRE L. #5881
AFANARY O vDBEIED TR Eh b,
ZTOBEMER I VT » KT AR GFREYERLT,
BeEAEle KB EE 2 bh D 8g/l6ml/kg X RE
RELED, UTAK2THBL, 42/8ml/kg Ikt
2g/4ml/kg D IBFEE Lic. KB 19~20 Tt O 1F 5
5y FCHRFORERRNE SR 7 ~170 Ok
BlEE Yy vFrAWwHilEnESE L ks, 5
BHOI v PRREFEK 16ml/kg XABCEARS
Ui, {HES » MR —-BIRBEEEL, AESX
CHESABEXHE L. ERE0F A= ABEF T

L, #HY

HEDBILCFELRE L, BEE, SRESIUHK

FRCERS . EFBRFCOVWTCIARMBTCL %
NEREOBRERT, FEXHELL. £
WCHFRRROM 1/337 7 v TH 2 BREE L
DB, T4V VOFE® LIRS THERED
BEXTol. BV /S OIBFRI0%= % 7 — LI

30l © Control

[
B34
T
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<>
T

—
(3
T

TEE®R, 7V F Y vRREERERZER L TER
RDORE IR T THAA .
EREBERELREORME LT, PRE (BF
y FORTR), tHE (B5y boKE, EHEE,
HOH, BRY B BRFAR) 3 X OIECRSR
& PRFOER, BREERESAE, T2,
P<0.05 3 X 08 P<0.01 pk¥C o REEE B U,
7od, t REBETRENBOYE 1T Student D k%,
TS DS Aspin-Welch O a Fuin.

£ B R #

1 FEESKCRETEE

1) #RER, $ELSIU—RIER

ERE ST 28587 » + OFHEHEOHK
Bx Fig.l &, FHikBEOHBY Fig.2 wthth
RLI BAFANARY OV ERL L4851/
B L TESRFCELIABRT, GEOHM
LI TH o e, —BIERCLRBEIZBED bR
fz.

2) HEAH, EEHGIUEEE
L2RDORBEFVFEL LTRSS » 128 4g/kg B
1 ARSI ), RERCERERIRD bRl
ol EFHEGHR, FHEREE L CERERESWT
B E A FANARLY OV EREOBCEE LT
{LiziEsd bhichs» 7o (Table 1),

I BREFCREFTEE

1D &£5FY Hi KEHLUETE

Table 2 KR Lic X 5 WPHBREFH, Hik, FHA
FHEEBICBRARECREONBI L A FA~NRARY
TYREHLOMICEREERBD bR T

2) SERERE

HNBHEED, FRHCEREL I ALEZESRA,

Administration

Food consumption (g/rat)

—
=
o
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=]

10 15 20

Days of gestation

Fig. 1.

Effect of oral administration of methy! hespiridin on

food consumption of pregnant rats.
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Fig. 2. Effect of oral administration of methyl hesperidin on
body weight gain of pregnant rats.

Table 1. Effect of oral administration of methyl hespéridin on
pregnant rats

Dose(g/kg/day) 0 2 4 8 )
No. of dams 20 18 20 20
No, of dams with 0 0 1(5%) 0
totally dead fetuses .
No, of dams with 20 19 19 20
live fetuses
No. of corpora lutea 287 285 281 291
(meanx5.D.) (14.3£2.5) (15.0%£3.1) (14.0+2.2) (14.5%1.7)
No. of implants 249 258 255 268
(nean*$.D.) (12.4%£3.7)  (13.5%£3.2) (12.7+3.0) (13.4%1.9)

Implantation ratio(¥) 85.8 92.8 89.5 92.3

Implantation ratio is the average of the incidence in each litter.

Table 2. Effect of oral administration of methyl hesperidin to’
pregnant rats on fetal development

Dose (g/kg/day) 0 2 4 '8

No, of dams 20 19 20 20

No of total implants 249 258 255 268

No. of live fetuses 238 236 2417 261
(mean*S.D.) (11.9+3.8)  (12.4%2.5) (12.3+3.4) (183.0*1.9)

Sex ratio(male/female) 125/113 105/131 124/123 100/161

Body weight(g)

male (meantS.D.) 3.8+0.3 3.7£0.2 3.8£0.4 3.8+0.5
female(nean+S.D.) 3.5%0.3 3.5%0.3 3.7+£0.4 3.7+0.4

No, of dead implants 11 22 8 17
Early death 11 22 7 7
Late death 4} 0 1 0
Mortality(%) - 5.4 8.8 6.8 2.7

No. of fetuses with 0 0 4} 0
external malformation

Mortality is the average of the incidence in each litter,

-7z (Table 2). : 1) BRHBERE
3) ABBEREREA FRBAERFL Table 4 i LB TRLE.

BFORREE ORERS L Table 3 R L. a) BRI
BEOIENRBHESUATRL 7~4.9%8583h FRAH & UCTIHERT ORER 27 DR 48/kg
o, RERCHEBEXEIBDOhihote. LBl (0.7%) BEIhED, BRERREEZRR
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Table 3. Effect of oral administration of methyl hesperidin to pregnant rats
on the internal organ development of the fetuses

Dose(g/kg/day) 0 2 4 8
No. of dams 20 19 19 20
No. of fetuses examined 93 86 91 - 96

Dilatation of renal 1(1.7) 3(3.3) 2(1.9) 5(4.9)

pelvis

Occurence rate{%) in parenthesis is the average of the incidence in each litter.

Table 4. Effect of oral administration of methyl hesperidin to pregnant rats
on the skeletal development of the fetuses

Dose(g/kg/day) 0 2 4 8
No. of dams 18 19 19 20
No. of fetuses examined 145 150 156 161
No. of fetuses with 0 0 1(0.7) 0
malformation
27-presacral vertebra 0 0 1(0.7) 0
No. of fetuses with 113(79.0) 112(76.0) 132(78.8) 139(79.8)
variation
Cervical rib 4(2.7) 3(1.7) 6(3.4) 5(3.0)
Varied cervical arch 0 0 0 1(0.6
Varied thoracic centrum 25(17.1) 28(18.6) 25(16.4) 24(14.2)
Varied sternebra 8(61.2) 65(43.2) - 88(54.4) 93(58.1)
Lumbar rib 42(31.0) 61(42.0) 51(33.3) 64(38.6)
rudiimentary 37(25.9) 61(42.0) 50(32.6) 62(31.3)
extra 5(5.1) 0 1(0.7) 2(1.3)
Ossification state(average number)
Sacro-caudal vertebrae 7.3 1.7 7.8 7.6
Metacarpus 7.6 7.8 7.7 1.7
Metatarsus 8.0 8.0 8.0 8.0

Occurence rate(¥) in parenthesis is the average of the incidence in each litter.

Bhhlthstc.

b) BRER

BRERYET HRESHBICIEG (79.0%),
2g/kg BE11261 (76.0%), 4g/kg 1324 (78.8
%) # XU 8g/kg BE1394] (79.8%) BlEEshi-.
HRBCHERT, FAFALNANY O VR EFHORE:
RIEBAFEREIRD LR T, BEIhEER
FROMEELORERILTOED TH 5. Bt
HEPELSLARKCL I~3 4% ERIh. BHiESD
ITHH 8g/kg B 0.6%, Mafktho BE &, o
B MAHBEREASTARIRI4 2~18. 6% BB I,
FhODORERCHEEERRD bRk oz, Ficly
FHRORYE (B, 28 XB) YEBRELSUERN
z43.2~61. 2% BB S hic. B EHREET) 2
BB ST A RS 0~42. 0% B3 hiz. LiL,
FhODORERCEFAIVD bhird ol

c) Btk

FALRBIROWCIHBEE, PRERS IO - Bi#E

BFOFRERRTHE LR, WTIhOoFEREWT
LHRE L OMRAREERR D bhich ot

£ £

RS v PR AFA~ARY o v RITHBHEBERD
BELLD, BEAERERECHS 8g/kg ARtT
b—RHERORKE, BHEORD S L OGEHMOK
Wl L OHHBERRD ORIt oo, FRFETH D
4, HEEREACHEREIR, 2 FALNARY O VD
FiET v T ABEIEhDTHVLDEELD
Wb AFANARY O VvERELUREES v P b
BORIBFRAEETZIAIBEIREh -,
ARBREORY & LTEROBENBESI I, X
BRLOBCEBERRD bR, FREARE
UCUMERT OHEB B 2B D RAF R 48/kg BHIT 141
0.7%) Blgxhi. LrLEEROMER, H40
WRBD Ay 775V FTF— 2B IVHRRERY
BT AHMETD LORERIWT, REFERIT
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1) S. Tanaka et al.: J. Toxicol. Sci., 2, 149 (1976)

2) S. Tanaka et al.: J. Food Hyg. Soc. fapan, 20, 378
(1979)

3) S. Tanaka et al.: J. Food Hyg. Soc. Japan, 23,
468 (1982)
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p- B-952 (IRJII &5

5) FiEFmn: BE, 10, 727 (1957)

6) J. G. Wilson: Teratology “Principles and tech-
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p. 262—277, The University of Chicago Press,
Chicago and London, 1965.

7) {LIGE=R5, BEHID: KRR, 10, 216 (1970)

8) A. K. Palmer: in “Drugs and Fetal Development,”
Klingberg, M. A. ¢t al., eds., Adv. Exp. Biol. Med.,
27, 45 (1972)

9) C. A. Kimmel, J. G. Wilson: Teratology, 8, 309
(1973)

10) ZeHikA, ATEEH: £RRE, 13, 25 (1973)
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11) S. Tanaka ¢t al.: Cong. Anom., 13, 73 (1973)
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Effect of Chlordane on Prenatal Developments of Rats

Makoto Usami, Kunio Kawasumma, Shinsuke Nakaura, Megumi YamacucHt,

Satoru Tanaka, Akira Takanaka and Yoshihito Omor1

Chlordane was given to pregnant rats by oral intubation during days 7 to 17 of gestation at dose levels
of 0, 20, 40 and 80 mg/kg, and its teratogenic effect was examined in the fetuses.

Significant suppressions in maternal food consumption in the 40 and 80 mg/kg groups and in maternal
body weight gains in the 80 mg/kg group were observed. At the dose level of 80 mg/kg, some toxic signs
such as piloerection and fighting (boxing posture), were observed, and 50% of the pregnant rats died.
However, there was no evidence of an increase in fetal death and of malformation, attributable to the

treatment with chlordane in any of the treated groups.

It is concluded that chlordane has no teratogenic effect in rats, although toxic signs were observed in

the treated dams.

(Received May 31, 1986)
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2C, HHXHBRE 55+£5%, #KmE 15/br, BIRER{12
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WEDEIRT v MCPRFOREHRM L STIER 7~

17HORER 1 EE Vv 7AW TEBRR L L.

EiES » PiXEE—BRBEEZEL, AEKXONE
HEYIE L. HR08 BR=—F VBT R E
YBILCFE R L, Mk, HHERES L ORETE
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REOREXTV, RELXRELL. FRIETOWT
EIEFAEROM 1/3137 7 v 2 REE LD
B, TAAY VORE? R UENR- THITEEORE
DREXToN. WHH2/3D/FRNG =5 7 —n
WCEZBL, 7YY vRREaEFBERLER L TF
BRORE L ILKET CH~ k.
REBARBELHEORA L LT, X RE (B3
y POFEER), t R (FF v F DI, EER, ¥
HB, B, AR, BFGER) X OREfkE
(RAfFOFECE, BRBRERBAEE, TLE) 2w,
P<0.05 35 X o8 P<O0.0L k¥ CxifREE & Bz L.
feds, t RECRLHEHO BA1L Student Dk
%, NEFEDYEIT Aspin-Welch OFEx A
fo.

1 SEEB&KRICRETEE

1) #Eg

EFEER TR 58888 5 » + OPHREEOH
B% Fig. 1 )R L. 20mg/kg BHIx MR L ek
EIERTRE oot 408 X Ut 80 mg/kg BETIT
BEPMEZ LB LTEEROETAZD bh, Hi
80 mg/kg T WTEETH -7z, T, 80mg/kg
FTIIE, BT XOHEGEARDLN, 84
P4 FNRFELE LI (Table 1), 7n¥s, 80mg/kg Tix
BEWEPRT » F OFETHAEHETRDLRI-D
T, FIROBIMITeh ok

2 & B
RIS 248 7 v F OBHEEOHDS
% Fig.2 iR L7z 20 36 X U° 40 mg/kg BECIZRR
LR ALIMMNED bhi. 80mg/kg B
TRESFBRER (EKE8 HA) »oEPAAERY

Administration
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Fig. 1.

Effect of oral administration of chlordane on food

consumption of pregnant rats.
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Fig. 2. Effect of oral administration of chlordane on body
weight gain of pregnant rats.

Table 1. Effect of oral administration of chlordane on pregnant rats.

Dose (mg/kg) 0 20 40 80
No. of dams : 22 19 21 8
No. of dead dams ) 0 0 0 4
Mortality (%) 0 0 0 50%
No. of dams with live fetuses 22 19 21 4
No. of corpora lutea 341 211 329 48
(mean*S.D.) (15.7£3.1) (14.5%2.3) (15.6%3.4) (12.0£0.8)*
No. of implants 290 246 284 43
(mean+S.,D.) (13.1£3.5) (12.9£2.9) (13.5+2.8) (10.7+2.0)
Implantation ratio (%) 84.0 88.8 81.3 89.0
Implantation ratio is the average of the incidence in each litter.
*: P<0.01

Table 2. Effect of oral administration of chlordane to pregnant rats on the
fetal developments

Dose (mg/kg) 0 20 40 80
No. of dams ' 22 19 21 4
No. of implants 290 246 284 43
No.('git;nlggs.znf;etuses (12.%8143.4) (12.(2541(’)2.1) (13.371?2.9) (10.541?1.7)
Sex ratio(male/female) 136/148 129/111 136/138 19/23

Body weight(g)

male(mean*S.D.) 3.7£0.3 3.7£0.3 3.7£0.4 3.9+0.3

female(mean*$.D.) 3.4%0.3 3.5%0.3 3.5%0.4 3.6%0.3
No. of dead implants 6 6 ] 1

Early death 6 5 9 1

Late death 0 1 0 0

Mortality(X) 1.9 2.0 3.4 1.9
No. of fetuses with

external malformation 1(0.40* 0 0 0

Mortality is the average of the incidence in each litter.
2 : Wultiple malformation accompanied with cleft lip, microphthalmia and umbilical hernia. Occurence
rate(¥) in parenthesis is the average of the incidence in each litter.
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3) HEH, REEGIURKESE

AR OB R RP 2 80 mg/kg @D bh
Tebsh, BER, HEES X UHERTRVCRRE
L7 enT RS EOMICERERELRTED bR
Mo te (Table 1),

I KBECRETHE

1) &EHEGH, Kl $ESLUETE

Table 2 WiR Lk X 5 wEighafrs, teh, T8
FEERSIVKRFECRELNBRE? v T vith
BELOMEBZRIEDbhho T

2) SEBRERE

MBI BEH L NBERIES X OB~V =7 08
BHAMBEN I BRI, &7 e T vl

BTREAL 1AL BEShich ot (Table 2),

3) . AHFERERK
FAFFORIERE OBRER Y Table 3 iR L.
NEDIRER L EIE & X O R OMBERE &0 LK
FOSREEC 1 61 (0.9%) Bl & hic. BHEROIEN
RHBEE, 20 351 0 40 mg/kg BEIT 3. 4~4. 6% L X
hich, BERCEREZRIRDOhithoTe.

1) BRRERS

BB RSy Table 4 2% L TRLT.

a) BmHY
BIEFHLEELOR SRR I ALRDbRLh -
ol
b) BRER
BRERLEL DI AMADRE BB LR £
RODERERERIIKDER D TH oI, KEHEFD

Table 3. Effect of oral administration of chlordane to pregnant rats
on the internal organ developments of the fetuses

Dose (mg/kg) 0 20 40 80
No. of dams examined 22 19 21 4
No. of fetuses examined 106 a1 104 15
Dilatation of the renal pelvis 7(4.6%) 4(4.5%) 4(3.4%) 0
Dilatation of the ventricles 1(0.9%) 0 0 0
Displacement of the adrenals 140.59 0 0 0
Displacement of the renals 1(0.9% 0 0 0
Displacement of the testis . 100.9%) 0 0 0

Occurence rate(%) in parenihesis is the average of the incidence in each litter.

Table 4. Effect of oral administration of chlordane to pregnant rats on
the skeletal developments of the fetuses

Dose (mg/ke) 0 20 40 80
No. of dams 18 19 21 4
No. of fetuses examined 178 149 171 21
Varied occipital bone 3(1.7%9) 0 1(0.6%) 0
Varied cervical arches 4(3.2%) 0 1(0.6%) 0
Cervical ribs . 11(7.00) 7(4.5%) 5(2.80 3(10.70
Varied thoracic centra 28(17.7%) 17(10.9%) 25(16.0%) 4(15.7%)
Varied sternebrae 114(60.8%) 71(46.2%) 117(69.8%) 14(54.9%)
Lumbar ribs B1(46.8%) 70(48.3%0 102(60.2%) 25(90.00)*
rudimentary 80(46.2%) 67(46.0%) 97(56.9%) 25(90.0%)
extra 1(0.6%) 3(2.4%) 5(3.4%) 0
Varied lumbar arches 4(2.3%) 0 1(0.6%) 0
Varied lumbar centra 0 0 2(1.1%) 1G.6%
Varied sacral arches 402.39) 0 0 0
Varied pubic bone 0 0 1(0.6%) 0
Ossification state (average number)
Yetacarpus 1.7 7.8 1.7 8.0
Metatarsus 8.0 8.0 8.0 8.0
Sacro-caudal vertebrae 7.8 7.9 7.8 8.1

Occurence rate(%) in parenthesis is the average of the incidence in each litter.

*: P<0.01



72 I

B o% & %14 5 (1986)

B (W) BHBERE]. 7%, 40mg/kg B 0.6%,
TS ORE (K, &, 28 2R3 2%,
40mg/kg B2 0.6% rhEh BRI hic. Bihaint
BRAESLATIC2 8~10.7%, WHAORY &W,
SHE DBHBHESUATNCI0.9~17.7%, X iclE
BORE (EW, o8, R SHBRELEUEHT
46.2~69. 8% B I hic. Lal, HBECHRT,
ChBHLERREORERICEEEIRD bhish o1,
B EEREZSL) MARRE L S LA H K 46.8~
90.0% #lzedh, 80mg/kg R ERICHVREEE
ZRLE. BHSORE B »HERHK 2 3%,
40 mg/kg FHZ0. 6%, HEHORE (EH) ¥ 40mg/
kg Bfiz 1.1%, 80mg/kg BT 3.6%, IHBSORE
BHEAE) PRI 2.3%, DFORE EX) »
40mg/kg B2 0.6% ThERBEIRLRS, Ko m
NF RS RORERCHBERAD DR,

c) B{LikeE

TRz OWTChFE, BRE S IO - B
BOFHEFATHBELLED, WFhoBRIzE\WT
LWL 7 e T vREHLOMREEEIED D
Hichote.

£ 7=

Sy Ve s eAF vk gEnE Licgs, 40
mg/kg BCILBHBEOWA M Rd b, 80mg/kg
FECINNE, MSHTE, EEROM R I CHRER
IMOMEAEES Hh, 50%DORAENFELTLE. Zhb
DD 80 mg/kg FIFIMEES » PR LT
TR THLHZ ENPELMT I, Boyd & Tay-
lor'® 137 m A5 v 20mg/kg HHHET » 1IT28H
e D5 Licgs, #5245 Es bIREEOED
X UOHEHMMOMBINEEIRCEHEL TS,
A D 40 mg/kg FECIIEHTL OB MRS bhic
bbby, REOMMRTIIPENBED LR
otz &b, 80mg/kg RECHBEI N FEEM
A, EMEOETRERTADOHRELLTY, 7rn
FvOHENTEEDREIB 0L LEL bR S.

80mg/kg FI B\ CPFHEMSBOETIEHLEZI
Te#l, 7 AT vrIIoBRBCREIhTsy, 7
B AT VI SICREA LR &3 2 .

IRrAFvRBELREERS v P BB LRIBF
CHAERERIALMESZIA b o, T¥EAI7 v
5 v @ 60mg/kg HERNTHRMLTY » PR 3HEHARAKR
bloTh s, ABRERBD LRIV &2
WMEIHTWEY, Ff, 2ea1FvDl,58L0
15mg/kg % w5 FICIENE 6 ~18E DEIERHE L

BECE VTS, BESIVRIPCHT IERMIzE
, BAWBHERIRDLA TV WD, HBBEDORY
L LTHEOMEY 203 X U 40mg/kg FEICifz X
iy, MBEREOMCEREXZIEDbIY, 7m0
FYRSOBHELIIEL bRt ok, WRECHE
BIRERBORELAE, BRSIUCHEROMER
HEAH LI, AEBTInEZ, MERIER X
UBH~L =728 LIl TH - 1.

BHRER L LTRETORY, BHESORY, B,
fafEtk D RE, MEKORY, BHRESORE, Bt
DR, IHSORERSIVCREOREIHEI R
B, WThORFEORAER LRI L OMICAEEEIR
abhichoTe. —F, UV FAEE EOERNTEE
FRIERET v MRS LS, B0 RRAESE
mMT 5z ENPEIRTVBE0, KFERO 80 mg/
kg kW THBERYEDEMORERNFER
WinU7ehS, AEEE RS IUCATRETCRTIHEEX
Y, 7erd vy RESEHETH S LR LIC
.

EDEER 7 v AT v OREWFHECH T2 3D
LEZ 5.

E:d & &

sanF a2, 4038 X 80mg/kg HITET v
FRBFOBRERRMEAUIERET B LT Y T
B 1 ERHEN RS L, EROMRE X UCRTFRER
RiETEEYRE L.

1) EEESHITOWT, 208X 0mg/ke B
CIHEMEOW 0 mg/kg AR TRDLRIZOXR
T, —BERR X OCSEENCEIIRD bRt
72, 80mg/kg AR TIILE, HHHTHELO—K
FER, EIROET, AEHMOMHNED Hh50%
DRHEMFEL L.

2) IEIE208 B ORI WT, WTRD 7 v AT
vOREETOFHRTE, FHORFEE, kX
URFECRCABRERRs bhihofe. %k
HRORBRIEDLRT, AFHEORERIWTY
7aNTFUREIRE BEEL DR AREHIEESIH
oot BHRRECKWTENLE LERTFORE
AWMU, 2 e vl bEELbh
HREARBEI R h T

DlE, REBRFLT TR, 7rAF vIMESHBLEY
HThdLoFEmigdbhihoik.

X i
D {e¥HH L RS (BRIGOEIR). p.136. BT
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Identification of Microcephaly of the Rat Fetus by
Measuring the Brain Length In Situ

Makoto Usami, Kunio Kawasuima, Shinsuke Nakaura, Megumi YamacucHi,

Satoru TANAkA, Akira TAkanaka and Yoshihito OMort

By measuring the length of the brain in situ, microcephaly of the rat fetus was identified feasibly at the
term of gestation. Microcephaly was induced by the subcutaneous injection of MAM (methylazoxymeth-
anol) acetate (0, 10, 20, 40 mg/kg) to pregnant rats on the 13th day of gestation. On the 20th day, the
cerebral length (A) and the cerebellar length (B) were measured on the fetal brains left on the incised
skulls without excising; the total length was calculated as A+B, and the cerebral length ratio, A/
(A+B)x 100, The brain weight was also measured. Of these parameters, the cerebral length and
the cerebral length ratio were reduced significantly by MAM at the doses of 10 mg/kg or more in both
sexes with dose dependency. The latter is superior to the former as an indicator because it takes the total
length of the brain into account. It was concluded that of all the parameters measured, the cerebral
length ratio was the best indicator for fetal microcephaly.

(Received May 31, 1986)

i L » K

B fER LBAR, NEELERTSEER
FirE&\v. Ty FTIL, X$EP, methylazoxymethanol
(MAM)?, procarbazine®, pyridyl-dimethyltriazene®
W EAPRIERERTAZ EXMbRTwA. 5L
125 v P ONBEER, KNORRNEMRLFHHE
LTWwa.

LaL, BEOREHERBRC I W TMNREZ R
T LELTIREY. Thbb, Ty bRV R

BFOBORECHM IR TV HHEKXTREY Tk,
BOXEIOEFNLREREETH D, i, NE
CEhLTWHREFORY, BHL, TOERRYHET
Bz kid, KEEHFNEET DI, ERAKTIRRY.

T, BMERBELEWT, MORIZAETAS
LRI Y, EERMRETS5 » FRFONRERYR
W5z Exai.

£ B 5 B
B, YA REZ—-%Fy bRAWE. RREKE
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(198#) %, HLARAEIE, BEBEPCHET
NHEZIWLOREET v P& L. EHEAIR, B
FHZAXEFEOB & L. HIES » MY, 74 18
o1 EF21REL, BRGEE X OKHEKEE
HICERS . DYWERORENY, BE 2542C,
HxERE 55+£5%, BKEE 15/hr, BREZCIRI2ME
(B3} 6:00~18:00) & L*k.

INFREENE, EES v M2 MAM 285350 ki
X bR L. MAM acetate (Aldrich Chemical Co-
mpany, Inc. Milwaukee, USA) % £ AKICER
(20 mg/ml) L, 10, 20 3 X UF 40 mg/kg % 4E4R13H
BelE, ETFTEHLE. BRI ERRER
2ml/kg RIS Lie. 1 B0 3 kv
LSmE L.

IEIR208 B, PO BUEYBELL. REMEY
= —F AL CREBRLRFEEE L. FBFE, E5I%H
=, FEEZHAELOL, B TR L. £OEE
%, EHEVERTS L O REMEZ XA LIRET,
10% k=Y YETIOHBBEZELLODL, HOEI S
ToEETRELL.

BORE, BMYEICEELAEEIMELL. B
BEE, BOrLERBERIE > THRALZII CEIH
LicDd, ¥vtey PTRDERWE BHUALKEE
WEnz Lind, KPOEI (KEHR) & XU/
£X (MR /¥R THELE Fig. D). %1,
MEeEOREE (M) BIUKABMOD, HBefhokd
T sdls CRBEE) 2%RORIE - TRD.

ERE =KBE + /PR
KSR = AR /2R X 100

BORIZRBLIcOL, MEHFHL, TOoHEEY

RE L.

Olfactory.
bulb

Cerebrum

&>

Cerebellum

I

Medulla
oblongata

Fig. 1. Dorsal aspect of the fetal head representing

the brain lengths measured

A cerebral length, B: cerebellar length.
The total length was calculated as A+B, and the
cerebral length ratio, A/(A+B) x 100.

BFREZOBRER, BBERYEROBME LTI
BHEROVTL, FREASEE, £8F LD THH
B ET, P<0.05 THETH » 141, Dunnett
DHETHBTFELE MAM B EFOFHHOE L
ELl. BREFFAE, BOoEIRIUNERRCOWTL,
Kruskal-Wallis ofrgEx v, P<0.05 ¢tHETH
w141, Dunnett ® 5 L b {REE L & MAM
BEHOIAMOFHEOELRE L. BFETRIT
DNTIE, 2 BRERT k.

FRAER S L OEE

1) BEMICOWT

MAM 40 mg/kg {45 X » T, HEHMOMH
IOTENEEINLH, 105 X 8 20mg/kg Tt
MAM o #i3i8w» bhich otz (Table 1).

2) BERFICOLT

MAM DAFRTFCRIETEEE, 20mg/kg LI E
oRETRED bl (Table 2). $icdb, 40 mg/kg

Table 1. Body weights of the pregnant rats injected with MAM

Dose (mg/kg)

Gestation
days 0 (n=4) 10 (n=4) 20 (n=3) 40 (n=5)
0 324.8 * 36.2 335.3 % 10.9 326.0 £ 23.0 333.2 + 25.3
6 345.8 & 40.1 357.0 & 1l1.1 343.3 + 20.0 352.4 * 23.6
l3(MAM)a 376.3 + 43.1 389.0 + 11.6 371.3 & 22.1 384.6 *+ 30.0
16 398.5 + 44.5 410.5 *+ 11.6 394.3 £ 27.1 379.6 *+ 35.3
20 453.0 + 53.0 466.3 + 13.1 443.0 + 36.5 392.2 + 28.9*%

The values shown are means *+ standard deviations in gram.
2 MAM acetate diluted with saline (20 mg/ml) was injected subcutaneously

on the 13th day of gestation.

* Significantly different from the control of the same day at P<0.05

level.
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Table 2. Fetal development in the pregnant rats injected with MAM

Dose (mg/kg)? 0 10 20 _ 40
No, of
pregnant rats 4 4 3 5
Death of
all the implants 0 0 0 1 (20%)
No. of implants 49 53 44 61
{MeantS.D.) (12.3:2,2) (13.321.0) (14.721.2) (14.221.9)
b
No. of fetuses
survived 43 49 42 22
(MeantS.D.) (10.8:2.8) (12.3:1.5) (14.0+0.0) ( 4.4%£3.9)
No. of fetuses c
malformed 0 1 (0.2%) 0 0
Fetal mortality 6 (13.1%) 4 ( 7.7%) 2 ( 3.0%) 49 (66.7%)**
Fetal body weight (g)
Male (mean+s.D.) 3.8 + 0.3 3.6 + 0.3 3.3 £ 0.2% 2.1 & 0,4%*
Female (mean:S,D.) 3.5 & 0.3 3.5 £ 0.3 3.1 £ 0.3* 1.9 £ 0.3%*

o2

MAM acetate was injected

to the pregnant rats on the 13th day of gestation.
The fetuses were examined on the 20th day of gestation.

€ The combination of excencephly and spina bifida.

* Significantly different from the control at P<0.05 level.

** gignificantly different from the control at P<0.0l level.

T, TRTOBFEVIET LERE 1A ED, BiF BRI RERAED 10mg/ks 2o, L STHE
FBEROEERBMAED ORI, T, 05XV CHAEKEHCHL L, NEEDOSEL L VED
40mg/kg ¢, HEHEE DI, BFGENERETL I ERNFRIRL PRERE, WThoRARRD, /p

7z, 10mg/kg i3,

fF1EDED BRI,
3) BOREICOVLT
BOF I L RE LAY Table 3 iR L. k  IERHTBRERMEVEEL 5. KB, AME

FLRGAE & BHEZI® ROFR LI HERIAFLETED LItz 2RI, AR

IR Licdd, BRERED 10mg/kg DT
SHRB L OFBEENED LAY, KRR BUNE

Table 3. Brain lengths of the fetuses of the pregnant rats injected with MAM

Dose (mg/kg)a

0

10 20 40

Cerebral Male
length (mm)

Female
Cerebellar Male
length (mm)

Female
Total Male

length (mm)b

Female

Cerebral lengthc Male
ratio (%)

Female

9.71 £ 0.48

9.67 + 0.

51.2 £ 2.

51.7 ¢ 2.

4,27 £ 0.27%*% 3.11 + 0.38*%* 1.83 + 0.18**

4,12 + 0.31%* 3.03 + 0,39*%*% 1.88 + 0.42**

4.99 + 0.26 4.74 = 0.32 4.51 * 0.40
4.90 + 0.27 4.71 = 0.24 4.43 + 0.34

9.26 + 0.40 7.86 & 0.39%* 6.34 + 0.47**
9.03 + 0.43*% 7.75 + 0.45** 6.30 = 0.71**

46.1 £ 1.93%% 39.6 & 3.92%* 28.9 & 2.44%*

45.7 £ 2.24** 39,0 + 3.38** 29.5 & 4,01**

The values shown are means + standard deviations.

3 MAM was injected to the pregnant rats on the 13th day of gestation.

b Cerebral length + cerebellar length.

€ cerebral length / total length x 100.
Significantly different from the control at P<0.05 level.
Significantly different from the control at P<0.01 level.

* %
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Table 4. Brain weights of the fetuses of the pregnant rats injected with MAM
Dose (mg/kg)a 0 10 20 40
Absolute Male 199.1 + 18,2 181.3 * 10.5* 142.4 % 10.1** 94.6 &t 11.2%*
weight (mg) ’
Female 194.6 + 14.7 175.6 + 13.4 134.2 % 10.3** 99.0 + 5,1**
Relative Male 53.3 £ 5.0 50,0 £ 3.7%% 43.9 x 4.9*% 46.7 £ 6,1%**

weight (mg/g)
Female 56.6 + 3.4

51.2 & 3.4%**

44.2 £ 5,1%% 51.8 & 7.3%*

The values shown are means * standard deviations.

a

MAM was injected to the pregnant rats on the 13th day of gestation.

* Significantly different from the control at P<0.05 level.
** Significantly different from the control at P<0.0l level.

LEHic, 10mg/kg hHHfEE DCFEBROHE
BHERCWP L, PNEEOIRELIEIBLE EARS
hie.

KREE &R B Ul d, KR, B
LHEOAZTINERBINDACT, ANEI D IIREL
LTESRAKREG. Thbd, ABEER, ARED
ERERNTHIHRTHADT, 2HOREOET
I BANFOPRELZRE Lt &, XU, BBfF
NRIEOHETH 5 ARORRNTELRY X H KBk
THZERRTES.

4) BERICOVLT

BEEEL, DEECHEE LTI, RELSWVIZH
BHEERICSWT, KBRS - Tole (Table 4),
Tibb, BEET, BREENCED LS, &
{ERED 10 mg/kg CHCBEEREILESD bhT,
BECRWTARNEERS > T, ¥4, KERIL,
10 mg/kg b EFEEIFA Licht, 40mg/kg O
20mg/kg DEL Y AEL, AREFEE Lh o

PDEDXHK, MOEIDAVIIHOEEYHIET
BT ERX 5T, BRFOHENDIXNE LERV/NEA
EXRETAZENTER. HELEEEoh T,
BEKEE, BRE, BELLTOERBIUVNEDE
BEXERLT, ABEEINPNEEREOL - & LE
hiigETh b iR hie

-z, J v FOPFRIER, HERDOFEHTO

WT, TOREREOE T LRBELLUTHENLR T
%237, F i procarbazine 12 X B/NEEFE T, 4%
SEMOMEEDCETAL VLM ERBY. LvL,
EEROBRFRSOPEEYRIELE S Z &3,
BYOERET IR RS X OB OSHC 5.

¥, AERCEITANROEIDORETIE, KEH
HLWwot, Mok EZE LCHRFCOWTHER
YRBC X 2ROBRLTETD v, EFORGTHE
R TERBERTHZ EHNTES.

HUE, 79 PRFOABERYETSZ &IRXD,
BiAhomEr, L bERM/NIEYRELES
ZEERPbMmic L. BRI, —ROEFBER
BALIDATRETHY, TOERIKREVEELS.
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Immunochistochemical Localization of Pancreatic Endocrine Cells in the Hamster

Fumio Furukawa, Kazuhiro Tovopa, Ryohei Hasecawa, Hidetaka SaTo,

Ja June Jancg, Zenya Narro, Michihito TakauasuI and Yuzo Havasui

The distribution of glucagon, insulin, somatostatin and pancreatic polypeptide was studied immuno-
histochemically in hamster pancreas. The pancreas of hamster consists of 4 parts, including a head and
three well-defined segments, i.e., the duodenal, gastric and splenic lobes. The islets of Langerhans dis-
tribute throughout the entire pancreas, but relatively more in the splenic and gastric lobes. The present
study revealed that the glucagon-producing cells (A cell) occupied the most peripheral area of the islet,
the somatostatin-producing cells (D cell) formed a sparser layer in close proximity to the outer A cell sheath,
and centrally-located majority of islet cells was composed of B cells. A few pancreatic polypeptide-producing
cells(PP cell) were found specifically in most islets of the duodenal lobe, but rarely in the splenic and gastric
lobes. These findings may be interesting in relation to its embryological and functional features. Based
on these findings, the islet of hamster may be divided in two subunits similarly as the man, rat and rabbit;
namely a peripheral heterocellular unit type composed of A, B and D cells, and a centrally-located homo-
cellular unit composed mostly of B cells.

(Received May 31, 1986)

LEOBECRERRORBEORE I 2 A% —ILER
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&t b B Bbhsz LAMbR TV, Z0X5icst

BEBnix, MW - A0 TR R i 2 BT
»%B. WAWHEE LT Langerhans |G 5 (BE) »F
T30, TORENDLE S WML insulin,
glucagon J¢ K #HWTHZ iz {AbhTW5.
Z oM BN DR WHORER, BEDORLE Y
BT AHROESID T E L. ht L XM
L LTORBEHABENFHROESITA S LA
Thh, ABFHBERCELTERSABVWLhZXS
it TE. BiE, cOFEYAWT, 4108
OREVHERHSh, BB VRETST SR
SWMROHH, BINEVLD D BT LAV L.
Thebd, v, YA ERAOh 5 BHRIZE, e
b, UHY, Ty bRESRALGHS BHEHLERY
THHVHY, ORI WD 2 7E DV, B
BN, BEADMERSERE LGNS D LEHRT
WAL, il RO WA VI WIS
W0LRHHCEEERIZL, £OBE, AoWBed
MOEMOEBEYEL TWBELDLEEL bR TWAELY,

B, REWROSBT T, BBeF AL
FEOWENVEEE LS, AR AR OREE &8

BWROBRENADWRCEELEX LY, 2B
NICHTHAEERRRBHICEBE IR, ~2Ax -k
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ExEgEL.

KR L OHE:
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A) MO AVCERIAR (A V=2 MF) X
VB iz B RRERS . FO%4HBR 5 ES
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CUHRmMBRE, WY+ iEE, B XL,
WK ECHBL, 10% Y vEBbHEE L= ) VYR
T48RsHIEE L. BxBEE, ME ToBEE H
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Immunostaining procedure of ABC* technique

Deparaffinize and hydrate tissue sections through xylene and

Incubate the sections in 0.5% periodic acid for 7 min.

Wash in 0.01M phosphate buffered saline (PBS) pH 7.2 for 20

Incubate sections with 167 normal non-immune serum of the

species from which the secondary antibody is obtained,for 20

Incubate sections with primary antiserum in PBS for 60 min

Incubate sections with biotin-labeled secondary antibody

diluted with PBS 1:200 or 1:400 for 60 min at room temperature.

Incubate sections with avidin-biotin-peroxidase complex for

Table 1.
Step 1.

graded alcohol series.
Step 2. Rinse in tap water for 5 min.
Step 3.
Step 4.

min at room temperature.
Step 5.

min. Dilute serum with PBS, 0.01M ,pH 7,2.
Step 6. Blot excess serum from sections.
Step 7.

at room temperature.
Step 8. Wash slides in PBS for 30 min.
Step 9.
Step 10. Wash slides in PBS for 30 min.
Step 11.

60 min at room temperature,
Step 12. Wash slides in PBS for 20 min.

Step 13, Incubate sections in 0,017% hydrogen peroxide and 0.02%

diaminobenzidine tetrahydrochloride in PBS for

5 min at room temperature.

Step 14, Wash sections in tap water for 5 min.

Step 15. Counterstain with methyl green.

* ABC ,avidin-biotin-peroxidase complex.

#%, KLEF/WF5 7 4 AL, hematoxylin & eosin
PR L. TOf, REfbypas LT i
sulin, glucagon, somatostatin, pancreatic polypeptide
R ARG NE YAV TEERSBERO T
L, REAMPNCREA L. Sl
ik Table 1 wid. HRAKOERER, #Hie b
insulin, $f & b glucagon, #jt I somatostatin (>
Fhd DAKO PATTS) »3400£512C, #17 % panc-
reatic polypeptide (7 v = & 355%) 1 200 £ T
L.

W, WMIEORERE TAS plus (71 v 45D
THZEL, glucagon Jufafihd VT AR &
HL, BEERYC) ORBRETSOFETHEL

7.

& #

NAAR—DIEEEDOBREY Fig. 1 . Bz
Ko &5, B, ME +TEBEDC 422
TERFE L. BERCRCTHRERROBmEL TR LT
I LA LIRSt RE 2R L CHiEe
Rt BEXTZHRBESTNSFHMEELR
AEHEICHVETT 2. BESEOSERE L+
RBREATEE,» DEECEIVED, 2R ET
BHPEIL B TITMoRRCH - Tk 5.

HBFEAC AP R IHEERRCO TS
BIDVE2BEBRTELRTED, OB SERNE
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CREHEZER LT3, BEARAEE 2L
SEKT, ZEFCHCAHOE YL -Tw5, BD
FBE L CEERNOMBREIFEERCBRL, AE
HoME T FSRECERIRTH S, BEWT, SLHk
WU FER kRO, AEOKERIT, ERERT
AR EEL 5. ErclaFRETR, 1~3BOH
BEEX VD, FHERSBELTROIS. FE%K
BEL, BoBEImgERREOhiy. BREHEERR

cD
Head

Duodenal lobe

Gastric
lobe

Splenic lobe

Fig. 1. Anatomy of hamster pancreas

E=3 A cells (Glucagon)
B cells (Insulin)
N D cells (Somatostatin)

Fig 3. Schematic representation of an islet
of hamster

TR bh, HRRSCER, MRTEVRE
CEFIL, B iiREgssigZsohs. KBS
MMFESR, + O T H2AEIED bhitw
(Fig. 2). Ll Eo#EGFHFRE, 488 ov-Tho
BYCiBE s bhi. L, diddbtircohT
BEERSOLIPO £ T R BET5HEANZEDLh
iz,
HESIVHRECRT AR ARY L H ORER

il

Lk

B-cells in normal p

Fig. 6. D-cells in normal pancreatic islet.
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Table 2. Density of islet of Langerhans in the hamster

pancreas by morphometrical analysis.

Experimental weeks

9 13 17
Splenic lobe —;;6111023* —355711123 28171;003
Gastric lobe 23121964 23781982 273721058
- Experimental weeks
21 25 29 B
Splenic lobe 25671956 417221217 2372£922
Gastric lobe 22911958 2987+1097 15724801

* No.

% Table 2 iR Ui BAréfid fo b OFREEIL,
RIEDHHE. Fi, WEEENDDLODHHE, M
FELEIRWHBRRA LD, 4B TIXRLPHEI TS
EEER L. GEIBEHCRRYRL, BEELE
HEMRZL LRI

R AR AT R,

glucagon

glucagon %43Wi3 5 AMIANT, PEEORZKITCHR
RiT 1 ~3BOMEAREE LTHY, BEDHI0~20%
a3 (Fig.3). LnL, BEIELoORT
AFBRUEHEL fo oo (Fig.4). glucagon [k iR
EREDMCEE B BT 2 XA i@
bhithote. L, AXWERARIZ2~3EMD
HEIBRA THEL L W e 2R D T & nldic
X ATENIH G Tikied o o, REND AlaDH
BIEZ 7 AR TeRBE OBV M%< Rohicd,
BEEs O glucagon BEHEMIEII AL L b oA E
SRR OMRTH - .

insulin

insulin %4333 % Bz, BEHOMCEEL,
HEOMBLIAE~ A OEFELRLTE Y, BE
DIZITTI0~80% T35 (Fig. 5). BEpptEtsic
“h, insulin BHARRID BENL CRER X VRE

of islet of Langerhans/cm® % 95% confidence limit

WaRT X 5 kBEE T A EAER L. Bl
DB HEEIIME L L R LARI L. BEEL
@ insulin BBYERIBUIIERE BB, A4 WHERRRIC A
R bh, HASBMREARESTS insulin
PRHEATRIE 1 ~BfEOMBIRAT X b i B E LI
DR THDOEMERZR LT,

somatostatin

somatostatin %4313 % DRI, PEED#10~20
%EGn, 9~1SERTREERELLAlI R
T B, 2A~258K T, DI, BERGY
BRCRVAL X 5D, MEENMEREZRL
Twi (Fig.6). DHIBZ=ATAL=y ABOEN
EVHRTH Y, BEUSCIR, MEREOKERA
CRMEOMMMAL Y e 5BH MR RS bR, 1
BELEEBTHLThIEE—HRTH DBl brl
EEPEREYRET A0 -1 )
pancreatic polypeptide (PP)

pancreatic polypeptide (PP) T 5¢3h5
PP fiais, +igBi st 5 T 10~20%
D, BKEDEAN LRLEEHT T LA RERE
TN L THEZEL T e, LivL, DR WT
12, HERXELKETLIERRAEO PP Mkl
DHETEY, HLOBETRELEDLR o1
BEALUMCITIE, RIS LR OB
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HHRAR—ME LTRD bRcES, S0
T b HE ¥ MBIl st 1 ~ 3 EoAfalhr
CTRELTRD L. Lhl, EREFCEWTRR
HohY, AkZETL 5 PP RO HRBIL ek

z E43

BEELI18694E 1z Langerhans Hi2 Y » TRAEI k.

HRERIIERE, SR THUARE 2 LRy

WHERL D & CHEIR MBI P I BOEPE IR 94 LT 5.

~aAZ-=DFEE Fig.l k3T X 51033 1 B
eayhh, BRI e ORISR RE S,
B VAT R L U WHER & b HEy
ISEULTW Y. REONA MR E LT B
LRTWA D3, AffifE, B, DffE, ZL<C
PP jifach 5. AMIELL, glucagon, Bjfifnix in-
sulin, D f#fifat3 somatostatin, PP #ifgi: pancreatic
polypeptide &M LTV 29, EE CIXarrmiky
WFE B X b vasoactive intestinal polypeptide (VIP)
BT 3 Dy @RS LTS BERREETS
ZENHI LI ERR SR T h bOMNS RO
AAHIBE LTI, Orc kX hife rCix A:B: D
DYWL 30:60: 10 2 Ebh T3, %12,
e MREBTIX A B offifakkd, 1:1 L, 8
B, WAK, ABkEOTEEREBY T 1] Kk
HEWETBLRTWBIL2, —F, v + ¢k PP fifao
STIEOMALIC L DRI B L3 h, EROKERTSL
{HOFTHEREI R THBILBIY S 5422
BRLlcr s AZ—TiX, ERLHUNRALRTHS
bl TR w2 A B: Dfattiz 10: 80: 10& B
ha LhLerThbA:B: Do t20:75:
5 THHETHHMENS B E—FELTW ST
RSB h bk, RRORMemE e L Dk
BB A RSN bhss il b0k
Exbhb, ~ARZ—DPYWHIIIORRLITE |
DHBERECELLTWA30LEL bR S, ~a
A& —-O PP RN, 13 LA YPHBREOKE
L, TOMOEORETITIZLALED DR T
7gvs, 2O PP IO AGIL, b PETRETS L
FETHZEnbaR s —DOFIRBIER RS
e FOROKNEELR EPENRD D LD EEL D
ha, —%, LROBERCHRT 5L WM D>
MLk, B bRy, v=, YACRKEET
I BHIRSBIRCAIFI L Cis b, AL B DXL
TAMRY, L TA, BlMRFEOFRBALC D
BAEFILTCWS. ZOfl, e b, U9, 59 T
i, BMRSEEOFOLT L EFEL, AMBIXTRZL

2, DHIfuiXA, BEAMBEOMAF L TV HHHY,
NARE—DORREY, AMBIZIGHRCRRCED b
R, BHBENIHRLE, A, BiRIREORIC DRI
BELTW ZhboBRiR, b, V¥, 55 L
EEULTWEL0EELORD. = OREENSTH
aoBINGHEEREMALDE O MBEOHNBRL TE

D, 7y b FTIR, KEUFNO AL
WUkt KECHLENEAI, BP0 DR
BEMhians, ouweh Ol BHRTIRE T 5
CEMHEREIRTWE. ko, A~ A5 -
BORSWHIEONH, BIIVRALTHHE EnLA
UIEBRAE L bh i, P v PR 5Mmik
i3, BifagiR& WL, D#ifs, Afla~iths&
THEXH LD HH,

B DM 2 B  RE BL L7 insulin
BB, EEAET O TETFHEMT 25N
Bwbhi., chbofifa, ELoHREXsE,
7TrEHy, X I VARE<Y AL EOKIEWT
LHINT B EXRTLBD®,. HEERCOWTUL,
AA TR WA OB TH (balancement theory), fifg
BB ENEL LR TWANR, BED LT AEHIL
o9 Ul, SEOK A DHEKETOD insulin (B
FEROMEBC X 2HETORIMERTI NG X 5B
DR/ REMEOWER EWC X 2R UM (BB
i) ORATEHEOBA I VAHDWIRD e v A3
5 v ATRHENSAEL, BE insulin BRI OH
BRI hic LD ez bhi.

LSEIDRBETIEALAZ =L, L F, 9¥F, Ty
b L FERE BRSSO RLIE, AR
I DHIfgIX A, BiEiiflRG o frE L, PP fifkns,
RO ER LT W, C0rME, KE
HORSWHBERR LR E EES, ASWIRCHEL,
#c insulin [BMEAIRIE, Il & A ETHMTS
fErRrRE»Hbht.
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oSt DR ERE A VERLIC 3513 5 Davidson g4 ik
—3% o | galactose (qfER 54 L LT—

BEAEL - Hek - BRINET - EEHE
B OFR - EEEA K HE

The Diagnostic Value of Davidson Fixation Method on
Toxicological Evaluation of Eye Lesion
—histopathological findings of cataract formation following

galactose diet intake in rats—

Kazuhiro Tovopa, Fumio Furukawa, Ryohei Hasecawa, Hidetaka Saro,

Ja June Janc, Michihito Takanastr and Yuzo Havasui

The effects of two different fixatives on ocular tissue preparations for histological examination were
tested. The ocular tissues were obtained from the eyes of non-treated and 50%, galactose-fed male and
female rats, fixed in Davidson solution or 109 buffered formalin for 2 weeks, and routinely processed for
paraffin-embedded blocks. The most apparent difference between the two fixatives was found during the
tissue cutting process of the blocks. The ocular tissues fixed in the Davidson fixative were more easily
cut into thin sections, and examination of the lens could be performed more clearly. On the other hand,
the formalin-fixed samples did not show detailed architecture of the lens. Thus, the Davidson fixative
method was found to be more suitable than the formalin fixative method. Also better stainability for
special histochemical techniques, such as Masson trichrome staining was obtained with the Davidson
fixation. Using this method, ocular lesions in various toxicological fields could be more precisely examined.

(Received May 31, 1986)

iU » &

FEBEABRIC KT, HEROMBEMBFRIBR
BHTEETHS. L LIRS« ST
BEhBBBHREETHBD, EOHL<) VEH
B DAMERFEECRRFAARERYES
EXEELL, BELBRROGT & TWB LB %
v,

4@ F344 5 5 bR FVWTIER LT galactose A
BOMRLHAWT, 107 HgE 1<) YEEHE
Davidson BE#EEHEHHA L. T O E, Da
vidson Bk s\ T Ay BT RERARE S %

BHZENTELDT, LO—BHHELTRETS
LR SHBOKE KL oW TERZ Y ML, HeT
galactose [ PREK S 6 o FHELAELARSEAOTT R w0\ T
LERT 5.
SEERMHES X OV

1. galactose FIEDOERL

Bhpix SPF © F344 55 + 45 b, MK 6T
RSBy AV, —AHEEHLLE, Thi
3 BRI B L

galactose [XHIF{LE D p-(+)~-Galactose ZF\>,
* V= v & VB EMG R AR 502 DEI & T
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Table 1. Davidson fluid?

Buffered 10% formalin 200 ml
Absolute ethanol 300 ml
Acetic acid 100 ml
Distilled water 300 ml
L.
DYofE R, BE2521C, B 55+ 5 B EHR
FHEN YR T T

H—B (MR 4 T8) i3 50% galactose FRpnfilit
WAOHE S, SR (s 1) MEAEKRE
ELTRMEIEBRcHE L. B=8 (g1
T8 i 50% sgalactose ¥Rkl & 408 Mk &5 L,
EEFRhCREL, H40a/RET L.

SRR, ki X USRI EAEREE,
F LB OBEROLELE HEMEE L.

FERIEHR THh=—7 VBT CRBESRL, BR
i LT T OR BRI - TEREER L.

2. BREXOER

IRER AR TMMCHEL, b RERY Da
vidsonyy (Table 1), L% 10% i E L=<V v
WeRL, R (=4 b IREH model 8-20, (¥)
Yad, HR) KT—BRiRBIL.

BRI ThrhoEeE SR 2 BMBHE, Bk
X hkge, 7Aa—ABKERTAT 74 v 7Ry
IERIERL, 7w - AR CIREROMNEERT RCE
YILT, BlAES 4pm DY 2.

B AT 7 4 v, ~=rEY) v ezt
vv (H & E) ufadizh, Bz —RKE> » 7 (PAS)
shin, pH 2.5 XU pH 1 o710y 7 vHREA,
PAS-7 A ¥ 7 vETRYE, <oV vOLrY e sl
L.

& F

1. kA=Y EREEE Davidson BEEZDHE

eiEgE AL < U VIRICTEERIFR LT 7 4
v ay 2T, BRABARSADT7 7 4 vBES
TC, HoRAEIRIRENTHEELIRB L
D, FOLBHRAEYESTEARAGE KL ORK
WYED THETH - 1.

Davidson W CHEEL 7 vy 7 Ti3, WIBET
F4325 7 4 vHEBEL, 2BRREKOBNESLT
Hote ol LEABENREEOKMA T, WHIA
DR ORE, FACHESTE, HRBOREOHMIT
IothbEeRvMBBTRERITERIoI. ¥
Davidson ¥ CHEE LB

HROXFEHHECI T,

T—547 72 LTAEBEERBRIE B L TK
EREZEL, WA EARECIIEET 58X
B OEHNTED bl

2. KBREROBBEMGE

<ARMFR >

FEAR A, 50% galactose GHAHEFIC2HA
I AR ELOREYEY, 3SHEARII2EDN
Rz, 488X TXTOBYDOmHRITK RO
DAH Y BRDT.

FLEER BT, galactose FHERTHR, Kb
toHBOTEEI R aHmIL, POBBERTBE
EIpAERY (B A

<R >

D Ktk OERHRLES

5y bORGEER, et EREDBERBEETS.
FoLER—BoduEgiicgbh, MEMNOMEE
FTrRiE—BOMNFHOREMBECL 5 L R bh
5. ERFERC RV TSGR & oLk
M B, RIS TREE R, KoL ET
B B KGhRRgE~ E LT 5 (Fig. D).

TR R DRI AR AE AR L TR R IR B A
L, £ORBORR SN iiEH Ch 5 KAEEE
EXBIEND.

2) 50% galactose 400 5y 55

Kéuth LR OFE(L

KEETTEOFEE ¢t L AIRO BB/ BidE 234

h, —BOLEERC X 2B bRl i
R RTEH i, EEMAREAS X OISt PAS
REBnmrsEZn bhi (Fig.2). Ll EOMHEE
AT HE T A DT,

F P RO b M I\ TR B X ONBRR
SLNRH L, BHRSL TR 2T 54k
LR»bhl.

KREEHARUEROEL

FETE, TR EEE TS X UCHRBENSEEET &
DEBIRERACHl » TERLB A BRI, TOHRITEZ
LR R 3 L U BB R E s bhi (Fig.
3).

FE TR R TR LR AR AER % B,
B A BRI & 21 5B O MR 23 AT HR 5 [~
Flo THMLTE D, Kbk EEOREMBA~DIER
el e (Fig. 4). i kiofiflao
RFE AR BN CEE Th ), hRIIEERE
TELTWABLD LA bR,

FhbofaoMBEamiRE2L, Bt
HITAb0bARbhik, EREATHD, Fh—D
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5

Fig. 1. Equatorial area of the lens in a control
rat (group 1). Cortex of the lens consists

of circulating fibers. ; H&E stain x 80

Fig. 3. Degeneration of the lens in galactose-
treated rat (group 2); Masson trichrome
stain x4

o e b A

Fig. 2.

i
!

Fig. 5. Contraction of the lens of rat fed galactose
for 40 days and then fed on the basal diet
for 40 days (group 3); H&E stain x4

Fig. 6.

Epithciial cell proliferation of the lens
and PAS-positive deposits in galactose-
treated rat (group 2); PAS stain x 100

Degeneration in
lens in galactose-treated rat (group 2);
Masson trichrome stain X 50

TP

#

Cyst formation in the equatorial area of
Iens of rat fed galactose for 40 days and
then fed on the basal diet for 40 days
(group 3); Masson trichrome stain x 100
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DA 2 ~ 8 EOHP DK LR DB LD L H o1

LT HETHRRMELRHMROMTHL S5 LB

bhaEHHALbh, BRRE2ETHHMZIAB LR
1.

BREBE TR, SHEOKEREOELITEDON S
LO0D, HiEOBEGIXFIR, BT EY
Adlshot.

3) 50% galactose 40F Rl +2LHEA40H MR 55

KEFZLEEMTIRMEL, HCEET R TORE

HELL, vevEERELE (Fig.5).

K LRGBS Sl Y ET S
HDREL I T,
BEEACE VTN BaLa T 51542,
MR OEESEDH LRS00, KEEREMRD
HMETEF VR ER L T\Wwic (Fig.6).
BEHOHRBEMNT TR LRICHEILBIRBRI R,
R b ThRiabh 505 Th - cdt, BEEHT
TR EERNBRET AN A LRI

FREEHEIOECHT TOFIRRITEME L,

AVH T AFERXE LTV

FhEME, ~= by YRERARTE A
AR Yh, BRELEEEEbhi.

1) HBpeaT X HHR

PAS futn : REEBBIL R B R LICIE,
LEMRaN, e bR OB BEDE»DRD
bhte FlokBsEEzELERBRECII—EoE
HWEDOHIE Th 5%, galactose £y 5BECid LRIk
e b5 —oDBAER S 7. galactose # &
BEBRYE LB CREFEGZBESEY 2L, W
THNCHAEREEL, it—%kmgklurﬁm
b-sY>F 4B e

TaAv7vE pH 2.5 wWwFho e\ Wi L
HThot.

TaAv7?vE pH 1 KBS XU LB

Hhro PAS RISBMHESHEIAEVEFECHBEYEL,

PAS #uta iz —B+ B R CH o1

PAS-7 v v 7 vEERE : PAS RIEOLEECH
7.

<y VDY 7 e st KBGERE IV ER
D PAS RIEHBEHENT =) vETHARK, F0f
EE 7 7 v v OREBIEE 1o, REMIN, ik
ke, WAH, SENFAROEICH > THDmA
Zud it bh T,

SETF ol aDh Ty YV vD F Y 7 v AHAIZ
H & E $uacRELEVKAEEEY 7 =V vER
o THARDE L (PASHE X BB LE—

), FoMio Ktk kil XU KSR HERRL S
DKBENOHRES DAKROELCA LR THRRE
MOHRETERE 7 7 ¥ VIL X o THEDT RSB SIT T
SRT, KBEOTEPHETrRamL LT, JE
HWRHHTH B LBbhi.

£ 23

1. BREEAOERN[COWT

REREEOEL S AVWOhBEEHE LTS 7 VE,
RVATAFEF e ZAZ—N7ATF e FEEHK, &
A=Y VEREDRD B, LinL, 77 VROV
T2 Y VBRI B 7L a—ARKRIIRCHELEDOTT
B, A DOETREDHEND VIFEHRVANRS
WO Az — A7 AT e KRRV SRS
BIFRERBELREEINTWEN A FAEL,
BOBCCEELYET IR EEERRARO L 5 5K D
BEARZOE LWHERRE DD, s~y VR
KOWTIRIBRREIZ AR\ T- 5 7 4 vEEAR
2T -8, BRERARADAS 7 4 vOBHENEL
EREHIESEL S, g2 ARTL—RIEKS
HOWTIEDHTHLL, REFLEBVE B ORI
V. SE{EMR L Davidson i3, JREM AL CHhE
LR, =22, ABOBEILERTSE, Hik
RRADREBERERY NV —-F V2T DRI, X by
EEEE VX B,

753, 416 Davidson YoM X » CTHIEEER,
FEABRBCABRICT -7 4 77 7 VIBEBED
B30 LBbh, EEHEOEMH, Beko
R, EEWORA<Y vEEY LT A Sl
ERHTAHAILCI VB LRERH S ENTEZDT
irbnkBbh 3.

¥ RBREROEREMC S W TRRANOEEHK
DEARCRRCEEZANDS - LOEESRLFH LD L
HZbohBH01D, AR OLEH, BN
DU e ¥ OMBBIH LB TREM AL, #Dbh
v, Bes v b, = ARYONHYRBETS
BE, SEOHBRTLAF7 4 vORBITHTH
b, BREEOEFAMLTLEHLEVTSS 5.

FOMl, HHEITE, BPoE, MERZOBH
LieB0T 1~2mm (3 Foir T EEFTH 3.

2. galactose QHECDOWT

galactose & pyfit o 3, FEBL P EHR S hi
dulcitol tH 2 vy TV 38~18), dulcitol |3 ga-
lactose 70 F—RABTERRZ L - TETI R
Tra—=ATHY, BEYFETHn—BRRTE
BR2Eh 5 EMRRMNIERLEL, MRAOBEES
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BE¥oTSEADNRIL b Ik S ERAL MR O LE
- A

5 E DT galactose L EFEC ARSIl KRE L
K OK MR ~ 0 S Linilix, salactose Fb
kT EE DHEL, EFROMENREDT
EpEEREhA. ThizfilafTo dulcitol DR
MHlkFolztirkdeBbhad. 2L, ERZO
B TRAGEEES IUEBRIEA bR EEIRES
CHELTE LT, BRI oW TLBHANELD
HEEEHTERhofe. ALREERCOTIUC
X hKGGBOTEHLIRD bR, EHEAWC L 2HFLH
oz et h, BRENERICERETINEIL,
SEOERIEFTHOHERTH LIxTERV. ¥,
BEEANE~OBT LEETE LW

K tE LR OMIEEOWTiz, BEEAREYET
5 CWS 55 izt H-F3 o v B i
= VX ST 7 4 — CRIED LRGN SR
Tl L OHEND B89,

¥ 7o PAS Hufa CHERR S hoic b icfElapsd PAS (2
BB KR EEO S, RO K L&
BERSDOERENEE->THWAI ERTRRLTHED
DERbIS.

SEOERIT L b, FEBIERE CORBRELDE
Sl 3\ T Davidson BB OAERESEE IR, &
BHENTOFENFVLh, ¥RTHZ LEE
Ly, FRPEBEELTy VYO L) 7 e aufad
Bwal, ROEENELhZZEET » PEAEE

FARE - TRLE.
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Enzyme Histochemical Study on the Adriamycin

Nephropathy in Rats

Hidetaka SaTo, Kazuhiro Tovopa, Ryouhei Hasecawa, Fumio Furukawa,

Ja June Jang, Michihito Takanasur and Yuzo Havasur

Enzyme histochemical techniques were utilized to examine the tubular injury of the kidney during the
progress of adriamycin-induced nephropathy in rats. Seven-week old male Sprague-Dawley rats were
given a single administration via the lateral tail vein at a dose level of 8 mg/kg body weight of adriamycin.
At 6 hr, and at 1, 2, 4, 8, 16 and 32 days following the treatment, animals were sacrificed for pathological
and enzyme histochemical examination of the kidney. In non-treated rats y-glutamyl transpeptidase (y-
GTP) activity was shown mainly on the brush borders of the proximal tubules and also weakly on the
crus ascendens of Henle, and alkaline phosphatase (ALP) activity was strongly positive on the brush
borders of the proximal tubules and also weakly positive at the basal area of the proximal tubules. In
the treated group the tubular epithelial cells revealed no remarkable change on these 2 enzymes within
8 days. However, at the 16th day dilated proximal tubules showed decreased activities of y-GTP and
ALP, and these findings more advanced at 32nd day. Colloidal casts in the tubules, which occurred on
16 days after the injection of adriamycin, also showed y-GTP and ALP activity. The present results
suggested that the injured epithelium of renal tubules leaked these 2 enzymes into the urine.

(Received May 31, 1986)

7 F U 7=4 < v (ADR) (2, Streptomyces peucetius
var. caesius ¥ h{8 LR ICHEGEY ¢ HMKE, lym-
phoma LEMEE D EHE? L LTALAVWSLRTY
5. FO{ERIE, DNARS v&x—»v—F LTDN-
A-RNA # ) 2 7 —¥ESRTIE LARBRELETS
RBZERIBEZIRTVS®, ADR o F i nt
T HREE L Bertazzoli 57 B3t L CLR £ DRBELR
B SR e T 5, Bertani® 3 ADR & &
5EREOREFREIRRAELEROBREHEHED
W CehBHE LI —F, Michels B |3 size selec-
tive filter DEEAR LI B ELTVWS. KB X
ADR 285 L71=7 v + OFRERGE EEMEET nuc-
leolar segregation ¥, DNAA~DA v —H v
— ¥ 2 VRS ERMROBEET £ RRGEER D
B, SHERGMFEOTAMEITE YR LERNCERD
REBRTHUEEELRLE. BMEDX 5 ADR
X BBRE ROV T, ERARSETITOWTERR
ThTW BRI, BREES T COFRMERR
R 2B A bhvky. 46, &4k ADR 0F

¥, BCHEREE, TOHRM - TELSFRAT
DELI D\ TR LA RE L.
E B OHF B

5004 DMt Sprague-Dawley 5 » b HEF v+ —
WAY A= X DAL, AV Y-V AT AOBYE
TR 24£1C, BE 5525%, #gm¥ 18/he(H
— A7 Vyva), BEYS 7L 1280 ATRHA
FTeHBLE. B, FY9RF9 27 r—-CRE3E
FTORAL, KEBZRI7EH—cAEDOY 7+ 5
v 7R, Thi@2Ezcile. ehy, BEF
v =AY A-HBOFERFAR CRF-1 ZHW, K1
KizKEKRE S 2, RBRWHP, BRRRS g
ADR i3, BMIZEETEGD L WEAL, £HAE
KWL, 8mg/kg DR ETEBIRY H—M
5 L. @5, 6RMAER?2IE 1, 2, 4 8 16,
RABREIETOER L. 2avie—1r L LTE
HaeEAY 0.6ml 51, 1, 2HHC K 2EER
L. BREZ=AZIL, —HiXI0%@ER L= ) VYIZ



88 wmoE R

oW & # 104 5 (1986)

T, Iz 7 e VETEE L. FEE, Bk
hs 7, vEEL, MKk Y H & E, PAS, PAM
e LEE L. i, BARGOBENEOELY
MmBled7TAYT vE (PHLD) ReskfTot., 7o
YT VHEREIE, vTAr VR, VT AR SHAEE
BoBRETELXABLENCHRETORAVbR S,
7 b VERERCOWTL, -/ X IA LT VA
RFF L~ -GTP)I?, Z7AHYT7 A7 5 X—
¥ (ALP)® Huahffole. Fi, BIREOHE LR
i L UM EOBEEEZMB i, Ty b IgG
itk X087 » + Cs $ifk (Bethyl Laboratories #:
8) #HW, 7rFv—vi+ v (ABCE)Y X 3
BEREPT ot FOMOEE, Thbbol, K
BR, BB, FRRE, BGEE, K53 SUFF, mERR, B
DWNTIE, HWHEES DI10% A=Y VEE, AT 74
vasL, H& E $Rali.

fi& ES

ADR #¥58Mi%, =2V r—ARHENRTELWME
ERMONE RS bhic (Fig. 1), HWBHCLRER
ToWTHRD L, B, 8HEBMAFEECx, BE
BT YRR -7, 168 HBHEK L THRER
*EL, BEEbHmLE (Fig.2). = Oy, EKE,
BERE, B TRKERRY, BMBARIGES RS
BHEL, OFRACELYRELL. B4R XT8
HETREHLERLR LY, I6BEL EHEE
RLRZEBRI=2 v e - k@R ot ¥
Bz, SHEX VRERERYR UL, LtoOMORES
AR E 2R D b o T,

REAERFHCERE W TRARED bR KL
i3, H5% 4 B BCERRMG EEMRACED bR
PAS BHERTH D, ZOLLIZEROZRBLELD
CEok, KEILLEHMmUL. 5% 8 AL
TiE, SERG BB O - $UE, KT OIE,
R LEORTAL, RAT ERMRAA~D PAS 5
MR O, FEAA~O PAS BiEORMEOHH,
¥R L RS © RS E G R EHRTD D
hic (Fig.3). 32HB T, AHIT, ARGHEEOH
8, K—< vEELRREOFEEOEE, F—<V
K L O RMEREEORE, RAE M RD
Hhic. Lbol, ARREEEROINE - P2 v v
Fo AR E R EEOHN e L XEREHE YA L
THED LRt T RREMFEOT VYT V]
i OETE, 4 BB PAS BT ORER{ME B
BAOHE :FRCED bR, RREEEOLRITH
ST Ui, ic, ARG 18G,C & bia

(g) Control

Body weight

1 2 3 4

Experimental weeks

Fig. 1. Effect of adriamycin on body weight

(g)
2.0

—
o

—
=

Organ weight

=3
(3]

Experimental days

Fig. 2. Effect of adriamycin on organ weight

i BaTRETL G Y L atn

Fig. 3. Glomerulus from ADR treated rat at 32th
day. Note thickening of Bowman'’s capsule,
vacuolization of glomeruli and numerous
PAS positive droplets in glomerular epithe-
lium. (x 100)

el AT S

HThotedt, PASEBHHORMARIL, GHEIETH-
to (Table 1).

BE AL R, EALRME Rl F&TO -
GTP i5tk, ALP iEpE, PAS ToR@bk, 16H B
B, REEOIE, RMEOEMIEARELBTLL
Mo THREMETE LS FP LIc (Fig.4,5). Fi,
FRATHERNICED bhic ALP FBHERAEHRE
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Table 1. Histological Changes of the Glomerular Epithelium in Rats

Intensity
PAS Vacuoles of AB GBM

droplets  in GE on GBM thickening

Control - - +++ -
6 hr - - +H+ -
lst day - - -+ -
2nd day - - - -
4th day + - + -
8th day ++ + ++ -
16th day e ++ ++ -
32th day ++ ++ ++ -

AB : Alcian Blue
GBM: Glomerular Basement Membrane
E : Glomerular Epithelium

-:negative #;slight +:mild ++:moderate +++:severe

Table 2. Histological Changes of the Tubular Epithelium in Rats

Intensity of Peritubular PAS

Tubular —————— BM droplets

dilatation r-GTP ALP thickening in TE
Control - +++ ++H - -
6 hr - +++ +++ - -
1st day - +++ +++ - -
2nd day - ++ Fevy - -
4th day + +++ ++4+ - -
8th day ++ +++ +Ht Y +
16th day +++ ++ ++ + +
32th day ++ + + ++ +

BM : Basement Membrane
TE : Tubular Epithelium

-:negative #:slight +:mild ++:moderate +++:severe

y o
i s S SRR S R

Fig. 5. y-GTP activity on brush borders of the
proximal tubules at 16th day is decreased

Fig. 4. ALP activity in tubular epithelium is at dilated sites, Casts in tubules show
decreased at dilated sites, (x40) enzyme activity. (x 10)
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T b v PR TN

Fig. 6. Heart of ADR treated rats at 16th day.
Several cardiac muscle fibers show eosino-

philic degeneration and vacuolization. (X
80)

MErCeHEEL, —BO R PR ALP Eit, r-GTP
e sTn e (Table 2),

HBRTIE, RACBTEROBL RS L E LB,
HFEROFERLE LB Ui, ZEBRNCRETS
UMY, BB L TS L, 2B
2, BRERET & Sertoli MifgD AR L THA
ke, HEMiZES HhY, HER Leydig fif
DREEMMNTD bl

FHTIE, 2HB X VRFRPFHUROBMP L5 -
mABsHh, 40 BRIRFRETHBRIEELC
SR DHE MBI D AFR ) MRS X UL O #E
Bricokd, SHBX WVFLEGELVADRIGHBRIX
BT a v e — L EEPTBIh - .

BROBIEHETFITLTE Y 8 H HRIZARSY
DY vARDBIE UMM & RS0, 320
BRI R 2D o e,

DR, #5168 B LRk, RSO
Mk, ZHE, BELRTHEERED N (Fig.6).

% 23

ADR 3, DNA gtz G : CHEEfnic s v &
—#U—1+L, DNA-RNA #Y 2 5 — CERYIIE
THZERX DHERYE, BRELRRATALEEL
BRTWBP, —F, SRS Lgs, mH»
LT ARHTHABCBT LSS Loyt
%%, B xhi ADR i3, —ftREdic, —&it
Rt h, D104 XESLVERRIH
A< BIfRA E LTI RS, OBRER, MR
W, HMERRA, Hm, HRORBYIEEIRT
WA, ST, BREE, L0 X UK
b, BOEEET, SR TFEEET, SRR LR
BMEIRTELYDB-, ¥ 5mg/kg ORLECHES

v FEHABRESN Y RE IR D XL TN BD,
ADR $#r 512 X BAMGEEORAFEE & LT Ber-
tani® O RIREHKEE OBREHBENHE ORI H R
Michels 5% ¢ size selective filter DREBERLE, +
D REHEHOED B E Ih TV 5.
ADR %85 LB OBARGT Vv 7 vEREE
i, SRERGREDOHERCH > TETERL, &, A
—BEEANTLAREHEOE LBALS BRI
DERDHI. COFRE, BENEYHEOBNIEEE
HToi0kELONRD. ¥k, ERLAMMEAEL
T, REREMETEET 186G, G L TS D, KIS
MFEEDIRE, e LRI, BERECAE
HAEBOHERREVEEL DAl Z0iEh, ADR
R OMERIE, BAREPOL AL IV, b
viEEH v APV L roBENRREINTED, ¥k,
FRAOBMMEOER I E L DR TW5922, 0
HATOWTIERA L B S .

EYR 5Tl 5 RpBREHEOETICOWT,
EELTRAFTEEYELBTREIRL TV 3.
HgClL3» v 275 F v DX 510 L R Mg Tk
EhE2BL01%, BHROALRS LRIRK B0
BxOBMEGEENLERE TS EREIA T 5. BHHE
HMERRLIEELYRIT IS REET TR, 54
vV — AEEHCH D N-acetyl-f-glucosaminidase =
cathepsin D OB ERMIZERTHE LIVRXA
TWBS, XL T HARRBEEHHETHS
puromycin ##45 L1 5 » +C, Rep ALP Btz k
H U728 r-GTP {it i e T ab » e, FE
53 13 puromycin 512 X b RO ALP [Fik o &
5, BiHhoo ALP, p-GTP it &t ALP 3%
HoBLERELL. LHALR4AITADRBLERY 5
TGS R IRBER & D ALP, r-GTP
EoEdbE, —F, RFERR ALP, r-GTP {E#:
DI, D ki, K, FELORE LIXRR
b, RP~OEROERLZFREL TS EEL bR,
RO ALP EEST L REER TR T %
D, MFPFRTHEKRT2OMIHE LA TRV,
REf, GBEchERsERThD T &, ADR
2L ARG MEREOEBEITIET S &, FIT
A RME LR O ALP IEHMET 52 LKA
Wiz r-GTP A b5 b x#Ex 5L, REAXAHO
ALP FHRHEECHRTIEELbhD. thOoEY
X AIERRMS ¢, ALP{EM:, Na-K ATPase 1%
HRETTHZ LBECHREIh T h1o4Y, ADR
#EThbhic ALP, -GTP S0 E T2, AT
DIRIT L 78 5 L0 RR A O R T
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BE Wk Salmonella DPEH:- 5 HIIREHR
BABT - ZEBF - FEET -5 X

Production of Restriction Endonucleases from Various Salmonella Strains of Human Origin

Michiko MaTsul, Katsutoshi Mise, Yoko Yosuipa* and Motoi ISHIDATE, Jr.

Using a safe procedure for the detection of restriction endonuclease-producing strains, 21 restriction-
positive strains were found among 120 Salmonella strains of human origin. The designation of the restric-
tion endonucleases and their producers was Sin I and Sin II in Salmonella infantis (11 strains), Sbl I in Salmo-
nella blockley (3 strains), Stm 1 in Salmonella typhimurium, Sba 1 in Salmonella bareilly, Ssc 1 in Salmonella schuwarzen-
grund, Sth 1 in Salmonella thompson, San 1 in Salmonella anatum, Sis 1 in Salmonella isangi and Sbr 1 in Salmonella
bredengy. Activity of all the endonucleases was very high. No Hsd** plasmids has been isolated from
these restriction endonuclease-producing strains in spite of several trials, indicating that the ksd* gene might
be carried on chromosomal DNA.

(Received May 31, 1986)
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1970 RO WM T h il i i . DNA HiliD
REYAEC LRADOERIL, HBRERORARLSD
B, HH, TOEENDLIT, 1978EED ) — LR
HHIL, W Arber 5 3 ADHBERARRELD
hic, BETRIEEHROSELRRL LI, 424
REERKOFS LG, B, %, Wit rok
WMERMIRIC Y EHLIHEERD, RAOBHLE
D—DLitoTb. BEFT, ABBEORLS
#1100 EOHIMEEE Y, HAOfE TRAVWHITY
b2, Ll, ThbofBEZEONR IO L ORI,
BEThy, TOLk, HIMBEREENCHELEODD
LOMRBENENDEEEEFES TS, —5 Eo R 4]
BERCREIRDZ IR, ABETHELADHIRE
FIXEBCRMETH B L VIRFTNSS. Tihebd,
RBEETNRL, S ohTFREFIREE Y
DLEERT, FIEREREEABE K-12 ¢, HIREHR
BEFLHALT, EETELLEVIFERDSD. &K
AElc, BRRBE LT 7 AWML, HRERE
KERELETS & a v — Hsd (Host specificity for
DNA) 7523 FEREL, ThiABH K-12 ©
HBALT, REECHBEREREM >ABREEAT
DHEXHEIL LD, t0kie, KEEYSLE

* B AREED - B DRE
** Abbreviations used: Hsd (phenotype) or Asd (gen-

otype), host specificity for DNA

ARENOME COTIRERELEBDOA I ) —=v
13, REFRECHERALFRYRET S - LAHEX
hs.
RARXFPRRITET, KBHE LREFRCBEYE
DONNTE & D Salmonella p2 0, HIRBEREEEEY R 2
Y — = v T BRLEToR. TOKE, HEOBR
HoREHHBERELEY RVl LR TR
B4z, ThbOfREROBETEYRET ST L
T Ehehotedl, LOREHALENP L, E
3%k, chb Samonella fiR DHIRBEEFRR R T2 RE
BCHALT, ABHCHERYAREETHCL
MR D EEL bRS.

£ B FH &

1. EREK% 77—S6&U7T5X3F

SRR R L T A F LT21208k D Salmonella i3,
HRATREIWTRELADEBRE»D, ey
BEXNT- L DTH B, Escherichia coli WA 92173 W,
Arber {4+ W EI DT, Ew KBETFORE
HAERLE O(¥Rr) Y ThD. Salmonella typhimurium
CC44159 13 C. Colson 18X b b-Shte. AL
=R 7523 Fiz, S-a(Cm Sm SuKm)® . pBR
322 (Tc Ap)™ G 5. 27 v — 4%, W. Arber BF
REHEKO LD TH 5.

2. HIFREERGIRAR AT

HIREEEGINTICIE TA buffer!® R A Uiz, YNk
HXRIHY 2R -
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Table 1. Summary of safety method for detection of restriction
endonuclease-producing strains of Salmonellaa

Step

Procedures

Several colonies of Salmonella were suspended in 0.5ml
of TN buffer ( 10mM Tris-HC1l pH 7.5, 30mM NaCl ).
After vortexing, 0.5ml of LES buffer ( 10mM Tris-HC1l
pH 7.5, 30mM NaCl, 200 xg/ml of lysozyme, 6mM EDTA,
40% sucrose ) was added to the suspension, and the.
mixture stored at 0°C for at least 3 hrs.

The mixture was centrifuged at 10,000 rpm for 10 min,
and the supernatant tested for the restriction endo-
nuclease activity in the presense of j, phage DNA ( 0.1
#g ) and E coli tRNA (1 x 107°M ).

The occurrence of restriction fragments was observed
by electrophoresis in 1% agarose gel.

a: The safety method is a slight modification of the method

described in ref. 16.

Table 2. Type II restriction endonuclease-producing strains of enteropathogenic

Salmonella isolated from affected humans

No. of No. of restriction Designation of

Serotypes strains endonuclease-pro- restriction
tested ducing strains endonucleases

S. typhimurium 23 1 StmI

S. infantis 16 11(two types) Sin I(1)2

Sin II(10)2

S. bareilly 11 1 SbaI

S. derby 10 0 -

S. schwarzengrund 10 1 Sscl

S. enteritidis 9 0 -

S. thompson 8 1 Sthl

S. blockley 6 3(one type) SHhiI

S. give 5 0 -

S. anatum 4 1 SanI

S. sofia 4 0 -

S. agona 2 0 -

S. senftenberg 2 0 -

S. meleagridis 2 0 -

S. livingstone 2 0 -

S. isangi 1 1 SisI

S. bredeney 1 1 Sbhr1

S. kottbus 1 0 -

S. montevideo 1 0 -

S. panama 1 0 -

S. heidelberg 1 0 -

a; Figures in parentheses show the number of restriction

endonuclease-producing strains.
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3. HBERELEEREHE

WEEHIREEFEOREE T, Ml FHABE, i
HEAHH L TR ET 2 HEAROR T 5.
UL Salmonelle (335G RERFF > Tk h, FHROLET
2L, FEREFERBAMCEKILT 2 e hiFE
UL feb SEWHIMREESE I perienzyme BT 530
ThY, lysozyme LB CHFREERENT L, #Mas
HER LTS, BRI HIREREEEORHEY
Table 1 R U7, ZFEPCEiE LA t(RNA 3, #IR
B b L LB LT % endonuclease I o #: %
BT BB me bR T3,

4. T7X3 FORHERR

Salmonella s & ® 7F A 3 ¥ O #i 1%, Maniatis
B ORFERRE oo, Salmonella kD77 A3 F &
R 77 2 i VOREEGERE, i8> &t - . Com-
petent cells d fE K 12, R. Curtiss 5 DHEiZH -
fo. hsd* HEFOHFLER, 2 7-,—CEFERLE

Wood & cross-streak method? 24§ » 7z,

Table 3.
of Salmonella

A

I. Salmonella OE&E£$ 3 I WAREE

Table 1 W LI HHERE-T, &5 1208k0 A
ik Salmonella 356, 218kDHIREEHEERE BV
W4 LT &1 (Table 2), Table 1 TR Lich ki
BEE L TV, A A~ — PP IEDBLE D DIk
BV DEEL T3 2Dk, Table 2 orhitiy,
HIREEFREET 52, BHEMEVCLORREIhT
WATEEM DS 5. FEAKOHMEER T RTIER:
NEL, hoRELLOBEhoT, EFio, 27 57—
2 DNA Ot & — v b, S. infantis DS REEEIT,
290D 24 TRAT ORI, 25 Sinl ) dva 1l
@ isoschizomer “CHota. ZDMENL, &hiaTT
HFH LWL DT, T ¢k Lupker & Dekker!® i
Lo THREERTH B,

II. HIRBRELBOERFMENY—>-

HIREEE OBEAEDER I NI A5 218D Salmonella
CoWT, FOEAMM - 2 — v R (Table 3),

Drug resistance patterns of restriction endonuclease-producing strains

Drug

. : a
resistance patterns

Strains

Sm

Cm Tc Km Ap

. infantis YY163

. infantis YY17

. infantis YY106

. infantis YY197

. infantis YY200

. infantis YY 209

. infantis YY217
Yy22z4
YY225
YY228
YY247

. blockley yy17s
. blockley yy156
. blockley yy242
. anatum YY195

. thompson YY148
. bareilly YY271
schwarzengrund YY291
. bredeney YY304
. isangi YY362

. typhimurium YY317

. infantis
. infantis
. infantis

. Infantis

R R I R R R T R T N~ T~ Y S S S A P A

+ + + + F + + + + + + + + 4+ + + + + + o+ o+

V)

:Sm, streptomycin; Cm, chloramphenicol; Tc, tetracycline;

Km, kanamycin; Ap, ampicillin.
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Table 4. The presence or absence of small plasmids in
restriction endonuclease-producing strains of

Salmonella

Strains

The occurence of small
plasmids ( >40 Kb )

. thompson YY148
. bareilly YY271
. blockley YY156
. blockley YY175
. blockley YY242
. infantis YY17

. infantis YY106
. infantis YY163
. infantis YY197
. infantis YY 200
. infantis YY209
. infantis Yy 217
. infantis vy 224
. infantis YY225
. infantis YY228
. infantis yY247

R O S S P R R R VS - R 2

+ + 1+ o+

Table 5. Cotransformation of R plasmids and small plasmids of Salmenella origin to
CaCl,-treated E. coli WA921 straina

Selected marker for

No. of Hsd transformants/

Expt. Origin of donor DNA transformation of no. of R transformants
R plasmid tested
1 S. blockley YY175+WA921(S-a) Cm 0 / 100
2 S. blockley YY175+CC4415(pBR322) Tc 0 / lo00
3 S. infantis YY197+WA921(S~a) Cm 0 / 100
4 S. infantis YY200+WA921 (S-a) Cm 0 / 100
5 S. infantis YY200+CC4415 (pBR322) Tc 0 / 100
6 S. infantis YY217+WA921 (S-a) Ccm 0 / 100
7 S. infantis YY224+WA921(S-a) Cm 0 / 100
8 S infantis YY224+CC4415(pBR322) Te 0 / 100
9 S infantis YY247+WA921(S-a) Cm 0/ 100
10 S. infontis yY247+CC4415 (pBR322) Tc 0/ 100
11 E.coli H304+WA321(S-a) cm 7 /7 96

a The experiments were carried out as described by reference 4 and 5.

b Data from reference 5.

Whd Sm (streptomycin) it b &R T4, Th
1324 & @ Salmonella s E e Bl <¢H 5. Cm (Ch-
loramphenicol) & Ap (Ampicillin) 2t ¢ % =38
BirRuHEhTwine.

L #IRERELERONMITIRAIE

EEROHMBREEEOS T, HRERRETES
INUS 5 AL FERD B2ELRRITEDE, 7
SR FOLNMERT-te. Tabled WRT L5, #

Ry 4 E O REEFEE A B, 40kb (kilo bases)
DTOARFF A FREHF LT 40kb [LED
kHE 75 A Fig, Maniatis & 0 FEY i, FE
LTWT B I hiswz &2 b, Table 4 Dxig
HHRTFERTWS.

IV. 8 Hsd 75X 3 FOKRR

Table 4 CHEEX Wi/ RIS 5 A ¢ ¥V RITHIRESR
BEFOENFET BHENEZRET S5 BT, PE
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7523 FER 7523 FeREiC E coli WA 921
w5t LTI Bs# X4, transformants D B Hsd*
OHEERFETLORFHN. Tables w32 &4,
TSI 6HEDPE S T A 3 Firbiz, Wihd Hsd*
transformant T 5 LN TE 1o T

£ 2

1208k D e rp BB Hsk Salmonella 256, 214k O
HoE T HGIREEEERY ROlTz bR TER
27 »—y DNA DYIi< 5 — vENSHETS &,
CROHBEEZE O BT, Sinl, SinIl, SHII, Sth1
BIV Sbal iz, WFhLBEMOHIEESE D isoschi-
zomer Dk 5B d. i, Snll & Stk L H
\ T isoschizomer @ X 5 B B, Ssc I, Sbrl,
Sis I, Stm 3 X U8 San 1 o\ Tik, HIRREER OFE
BRI TV, BEOBHMIIRET T &
MIAL O R T A RFI I S TV,

B 4 13T Salmonella, Shigella 35 X 0% E. coli x5,
B/ Hsd 75 2 8 Fir AU LTWBSD,
SEOEHRTIE, 5Lk Hd 7523 F& RV
T TRt Zhi, Table 2 TRUAH
REREABEOBETFEORRIS, Foatkbedd
ZLERM LT 5, o, Salmonella b E. coli D3t
BHAEREND L, ERK, ZhHBETFHA
BECHEASh, KBETHRERE #HEIhBL5
ieb LRI hs.

Salmonella infantis -C¥, Ava I1 @ isoschizomer G2
% Sin 1 FE, SthI @ isoschizomer & i % Sin

II By i 5 O HEIRE. S, infantis B L THE
CEM R R AR T A LT EE L
bhoa, kRO, HIREROBEOEND,
S. infantis DYFEMRFREN Lo icw EBbh 5.
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Cytogenetic Effects of Diesel Engine Exhausts on Mammalian Cells In Vitro and In Vivo

Toshio Soruni, Makoto HAvasui, Atsuko MATsuoka, Minoru SAwADa,

Midori Hatanaka and Motoi IsHIDATE, Jr.

The extract of diesel exhaust particles was examined in a chromosomal aberration test with cultured
Chinese hamster cells (CHL), and induced chromosomal aberrations in both the presence and absence
of §9 mix. The induction of sister chromatid exchanges (SCEs) was also examined in the same test sub-
stance, and positive results were obtained in both the presence and absence of S9 mix.

The micronucleus tests on rats exposed to diesel engine exhaust for 3, 6 and 24 months were carried out
using bone marrow cells and peripheral blood. There was no significant increase in the frequencies of
micronucleated erythrocytes in both the bone marrow and peripheral blood. In addition, when chromo-
somal aberrations in alveolar macrophages of mice exposed to the diesel exhaust for 1 to 21 days were
examined, a tendency toward a slight increase in frequencies of chomosomal aberrations in alveolar
macrophages was found with the length of the exposure period. The significance of the comparative
cytogenetic effects of diesel engine exhaust on in vitro and in vivo experiments in mammalian cells
was discussed.

(Received May 31, 1986)

VAR, EEIEECSWTRREROBC L BT
RAVEARIML TS Z bbb, B L OBtk sk
WIZEHIRTWBH, —F, RRBROEELRR
IRTHD. KREHFREE L TIEAOERIEL L
B, BHEOYRIE LVWEEE TIXEBEDOH
WA 2 X 558, BT ABED Ll b —BE
RETCHERLTELT 4 —EL - = v VvOHBT A
X ABRSMERINTWA. F 4 —EATOHHY
FFOMEDI»BEEDZ AV IRATERRT LT
B0 s B2 e IhTH¥E (Claxton?, 1983 %%
B, 74 —ENED BT ADAKT TS HEINM
BHINTELE RAFZhETT 4 —EL
v OB M XE T S MR R ER
DNTRNZ T CEIDT, FOBBIOWTHE
T 5.
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2 B OH K

1. FIEMSEEARIC LD REGRERE

74 —EABHA AGFORTRYE X il Ehic
A oW, MABYEEERCT A RARRY
BREDOHFELRE L. MHEHIEL AREGED,
BETHEBTRI VEEIh LD, By AL b
BEINCEERCACOWTZR ) =L« RV EY

LBV v 2 AVv—tiliETocbOTH A, Mk
78 E D FHIE oW T S AR AR X 5552
BERI I,

VM F v £ =2 — X « ~u R X - DRI
¥ (CHL) ¢, milithopaibREFREeoWT,
HEEEY BCIHEEEY AV TRE L. B
BETIVAFALALEF A F (DMSO) iFL
TRIE A B OBEE T, 2435 X O4SRERIAM L -4
&, ORISR THREEERYERL, oy
Ptk T o7 RGIEKEIX PCB JiAR S » bEF
X DFEI LA SO wHiEEE A SR M LT S9 mix %
AWTiTof. BB IV SO mix & v v — viZinL
TORHME L8, HLWEREEAZBRL, b
18REREIIE R L. R bR ERE L AB/ERL
o ZBREFT 10EOSUFHBEYRREL, Riaf
R oM L AR O HBUEE L kb

2. WILEMMERIC L Dbtk Xk (SCE)

KB

LA RERRTH LI D EF—DREHZOWT
SCE B#RMoFELRHF L. B icfifuiak
RERRCH VR CHL ¢, 55 T 59 mix 3t TF,
ERETERVTRRYER L. SOmix v
WigAiit, DMSO i Licfh & 10uM 0o
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vEFhF vy )2y (BrdU) ¢ 305 MM LI,
MOEEARY R LT, S9 mix %\ BBy, S9
mix k#tkE BrdU ¢ 6 RRILE Lictk, PBS T#
{EEVy, RedU 24 Hi LVIERE T3 b 18RRI
FL, QPafkEarEll L. MkpasEosic
it .OM o Na,HPO, #Fi\, 75CC 2 5HIAEL,
KEEH 2% DF » ¥ CIORFERE LD, SCE of
BN T C B E YT b 30O R b iRz O
T, SZchiigM i b OEHR A L.

3. MERER

F4—=EN s vy VO ADEERICET S
REOGREFREOHEYRIATILDIR, VAL
YUy + OFEE R Y VO ERR Y
Tote.

1) HHZABR

F == VOHM Y ADBREERIZTN
THHE AR T SMSEREICE W UTbhi.
BHSA TR E OOV TS AR X 2HE
B BRIk,

a. fIRER SRR

F 4 =A== vy R EER 1,000 rpm, HHR
80%CHEIEL, IR YALDEDLRLIEE S
FREBETHTARFRLE (&7 ALHTD). FTHB
HEE LTV AOARTHEIEH, T7bb 1 H, 4
Bis X007 BROMBEBE LT~ HRBmILER
680D ddY He= v AT, KBE6LER L.

b. B 8, 6, 247 7) BEER

= v vORERS LOHRR T VA ALOBRRERIEN
BEHBLIA—THHH, BRENMIZASSRHEEL
2. 3HBBETIRLEFADSERREIVET AL
DR FRA R BRE LR TFHCIL T, BHERD
SNBHEYRTCHol. 645 L 00247 ABETIX
SEMRBEYEL SHIROWTT o k. HRAEMWII0
HEOHE7 4 v ¥+ — 3445 v + (HEF v —n A
A=) T, 3SHARIU2UN ARFECTIIERFSL, 6
» AR CIRAR 4 TR MERR L.

2) BBk LCMEEROAER
WFhOBRERCE VTS BHEAR IR TS &
#1Z, ILREMEE CIIRAIKRERGIER L.
=Y AOFEHMMOBKER RS LIV v } OMKEXR
2 &/ —AT5HEERE, 3% ¥ AVRICTHRA
L. Fv bOEBHEXIIEEE, 0024mM 07 2
VY e A VY OBRRTHREL, BEERET CHE
L.

1 A2 7= b 1000 {8 2 5\ i3 2000 18 D 2 JepE A In
%k (polychromatic erythrocyte, PCE) # 82 L, /h

¥ % %3 % PCE (micronucleated polychromatic ery-
throcyte, MNPCE) 0O HIBIEE 2ok Tz, T i, &5k
MERxtd3 PCE LR bkodie. T, Fv
b DI A TIX 2000 O IMER A BE L, MEx b
“DHHfa (micronucleated erythrocyte, MNE) o HElXK

wRDIC.
4. RYABBEYINT7r—(CLBREHRER
B

& AZ—H 88T, 1H, 2H, 3H, 78,
HHFB I U2IHBBBE IR~y ADfila~7n 7 »
—URBWTHRAEGREFREORGYRE L. ~
v A2 8RO ICR jE (Fv—nA - Y 3-)
T, FRESEERAY, WRE L TOFRERICIAE
10V, BREBZEOTHa L2 FE 0.3mg/<
v AR L, 2REEBCERLE.

<2787 y—0 0L Cornner 5% © Fikic s
U, kDL 5RfFote. &EXOTIE EMEE T
XS RBOIL, fAVWEREFOSBEL TR
ALfc#, MEcEsErod<, Gk MghaEd
oA~V 7 ARBREAL, BAZREZFEIELT, <
ravy—U%ERLE. 0.075M KCl B CER
PR, B - £ 2 7 —ATREEL, ZREHREYA
WTHREFEEARLIFRL L.

i R

1. BEHMEEARICLIRGHIERR
TLEEL b URABIE (LR X D5R% Table
B XU 2WRRT. FLEB: D240 UFL Ti 0.5 mg/ml
X bk R OMBREN ML, 1.5 mg/ml Cix
8% O REtRERBIEI . —F, 48K
AU TR 24 BERIABE X b LB E A B, L0
mgfml ] F Gk fuath 34t ST &4, 0.5mg/ml ¢
RhFr R asRErEn LT EFiha k.
RBNEY: (LTI R AIBRR A 6 IR Ch 543,
S9 mix ZFHEM LAV BETHREMERN O FRMNE
Bdbhitle. kL, 24FHABTHAS & MBUAERX
£, 1.5mg/ml Ti223% Ch -7z S9 mix 2FEin
THEROERFBEREIIORELLLD, Lird
SO DEIGHMLBRONT, X HBWHENTDLL
Ni. 5% O S9 & i H ARt 0.5mg/ml T60%
DI EaERENL DR, 10 D S TR bR
EVEED 0.125mg/ml T62% CREIHEI .
CRBDOEEE, F 4 —EAky Adii s
WHUCHEROGREYFRToHHEE, SImix 2
T o TRBBEHAL IR THRELTRTYHEESREELT
WAHZ EERBLTWS. '
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Table I. Chromosomal aberrations in cultured Chinese hamster cells (CHL) treated with diesel
exhaust extract in the absence of $9 mix
Dose Polyploid Frequency (%) of aberrant cells*
(mg/ml) [¢3)] 24h treatment 48h _treatment
48h ctg ctb cte csb cse total Judge ctg ctb _cte csb cse total Judge
0 - 0.0 - - - - - - 0.0 1.0 0.0 0.0 0.0 1.0
0.125 0.0 2.0 2,0 1.0 0.0 0.0 0.0 3.0 - 1.0 0.0 0.0 0.0 1,0 2.0 -
0.25 1.0 2.0 2,0 0.0 0,0 0.0 0.0 2.0 - 1.0 1.0 1.0 0.0 1.0 4.0 -
0.5 0.0 2.0 4.0 7.0 4.0 0.0 0.0 13.0 + 2.0 6.0 4.0 0.0 0.0 9.0 +
1.0 1.0 TOX#* 3.0 25.0 10.0 0.0 0.0 33.0 + TOX.
1.5 0.0 TOX 6.0 31.0 4.0 0.0 0.0 38.0 + TOX:
2.2 TOX _ TOX TOX. TOX.
* ctg: chromatid gaps, ctb: chromatid breaks, cte: chromatid exchanges,
csg: chromosome gaps, csb: chromosome breaks, cse: chromosome exchanges.
**% TOX: Almost no survival cells,
Table 2. Chromosomal aberrations in cultured Chinese hamster cells (CHL) treated with diesel
exhaust extract in the presence of S9 mix
Dose Polyploid Frequency (%) of aberrant cells*
(mg/ml) 4 $9- S9+
S9- S99+ ctg ctb cte csh cse total Judge ctg ctb cte csb cse total Judge
on* - 0.0 - - - - - - 3.0 0.0 0.0 0.0 0.0 3.0
0.125%* - 1.0 - - - - - - 10.0 38,0 50.0 0.0 0.0 62.0 +
0.125 4,0 7.0 1.0 0.0 0.0 0.0 0.0 1.0 - 2.0 2.0 10.0 0,0 0.0 12.0 +
0.25 2.0 4.0 2,0 0.0 0.0 0.0 0.0 2.0 - 1.0 3.011.0 0.0 0.0 13.0 +
0.5 6.0 0.0 0,0 1,0 1.0 0.0 0.0 2.0 - 5.0 30.0 50.0 0.0 0.0 60.0 +
1.0 3.0 TOX*** 3,0 4.0 6.0 0.0 0.0 12.0 + TOX.
1.5 7.0 TOX 1,0 14,0 12,0 0.0 0.0 23.0 + TOX
2.2 TOX _TOX TOX: TOX:
%, *%¥: See the footnotes in Table 1.

*%; The final concentration of S9 in the reaction mixture was 10%.

Table 3. Sister chromatid exchanges (SCEs) in cultured Chinese
hamster cells (CHL) treated with diesel exhaust extract
in the presence or absence of S9 mix

S9 Time¥* Dose Number of SCEs per metaphase
mix _(h) (mg/ml) Mean Range S.D.**  Ratio
- 30-0 0 11.7 5-24 4.6 1.0

0.0125 12.7 3-29 5.9 1.1
0.025 13.1 433 6.7 1.1
0.05 13.0 5-23 5.1 1.1
0.1 14.9 7-23 4.2 1.3
0.2 17.9 11-28 4.7 1.5
- 6-18 0 13.1 5-28 4.6 1.0
0.01 13.7 6-22 4.4 1.0
0.025 13.6 5-23 4,6 1.0
0.05 14.2 6-23 4.4 1.1
0.1 14.7 8-24 5.2 1.1
0.25 19.8 9-27 5.4 1.5
0.5 21.2 9-36 7.0 1.6
+ 6-18 0 12.8 4-20 3.8 1.0
0.005 11.7 5-26 3.9 0.9
0.01 14.1 7-21 3.2 1.1
0.025 14.7 5-29 5.2 1.0
0.05 18.1 7-32 4.4 1.4
0.1 22.0 11-38 6.9 1.7
* Treatment time - recovery time, *¥* Standard deviation,

##% Ratio to control value.

2. MIBMYVEEABCLIGHRLENIFERIE  OERMAR Tk 0.25~0.5mg/ml L L EWE
(SCE) &B% ETH LM SCE oFREFEH LR, Zhitxl,

SCE REfE R % Table 3 R¥. SImix %  SImix #yEmTs LU hEVWEE (0.05~0.1
Lo\ SORFRIALE Gl D 0.2mg/ml tH% mgml) T HEWHEHEESRLE:. ThOoDKER
SCE o & & i Abhicicd E¥iva, 60 12, 74 —EartiitphicizEs: SCE 23%RT 54
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EOREEh T3, IHLeREERAEIRTL hE
{ SCE #FRTHYWHANEThTVEZ &ERLT
W5,

3. PERR

1) TIRCEBEHRBRE

Fa—ErEEH A (&HFAR) D1H, 4H, BXV
7 BB R 1 BB O 45 % Table 4 iR
. MNPCE oW BHEIZRERARD M &L DH
THPFoTH BN, HNOFANRA bR, EHRE
FERRTFHRARE L TT oo BELRE L oh
ot YHRFETD ddY ~ v AR BT BHBED
MNPCE DOEEMi30.20£0.13TH bH, Th & HE
+%L48HE7HBHED MNPCE iz ] b it
Mot L, AL dY =9 AT, 4EHOER
CHWELORMBRB L VAFELELOT, ¥R
FCRRBCTEAbONHHBL YAFLLIDT
B BHECOVCTLHERE L TERT 20155 5.
Ihie, BYORTREOER, DX VEROHHER
CRIFLHE L, BES = vA-HTOHGERT X
BT LOERCOWTLHAETNETHAS 5.

LskmERetT % PCE ol ns L, Wwihid
GOXRIECERMEYR L TR b, FHERTHT 51
iz A bhichote. ZOZ b, PCE
AN LINENFOFE FIEHubt K MER (normochro-
matic erythrocyte, NCE) @B fFL, HAR/PELE

-3+ % NCE (micronucleated normochromatic erythro-
cyte, MNNCE) Q#l4n ER LT & EMNHEEX
BN, BEEAKEE LI MNNCE R LT 5
A SN (B3 N

2) Sv MIIZIRUBBRE

a. 3HARE

3HARMBRINLT v F DBHTORKR %Y Table
4 . wREto MNPCE OB 0. 10%T
HHORHL, £F AT 0.19%, SEHRET
120.15%, BRRIFRECII0.08% & W5 fEEXREL, WT
hIFHRERIL bR o1 LL, WREH,
5B, @V ARELBENRIRBIEOATIRA
DhFTOTIiEd 55 MNPCE oOffidi LRH LTw
fo. ¥f, BRETHIHBHLIACEZRILTHSD
TRtl, ¥ AFHIBRBTROWN 2 EOfETR LTS
b, Per AhORTRYEADHENBE LR TV 500
3 Lhigyve.

— R MEERER TR B AR 5 TR B R BENT
bhTkb, 20X 5 ERABOELRE OHETI
% &> PCE 28 NCE ~EBFTFL, RRMTILE
MR EHREhbz EAEEEhA. TDXHeZ &
Mb, 33 BEREROWTLR M DWT b MK
B R Ui (Table 4). LaL, WTFhoOR
BT/ MED HMBHE ORI bl

oY o

Table 4. Micronucleus tests on mice and rats exposed to diesel exhaust

Animal Sex No. of Organ Exposure Exposure MNPCE#* MNNCE* MNE#* PCE¥*
animal condition period (%) (%), (%) (%)
Mouse Male 6 Bone Total 1 day 0.3240.17 0,1320.10 - 59.424.0
(ddY) marrow exhaust 4 days 0.4240.23 0.2210.08 - 64.114.4
7 days  0,5010.21 0.1840.18 - 61.6+6.4
Rat Female 5 Bone Control 3 0.10+0.03 - - -
(Fischer) marrow Filtered months 0.08£0.08 - - -
Diluted 0.1520.05 - - -
Total 0.19£0.11 - - -
5 Peri- Control 3 - - 0.0 1.320.2
pheral Filtered months - - 0.0110,02 1.240.2
blood Diluted - - 0.01+0,02 1,4+0.3
Total - - 0.0 1.540.3
4 Bone Control 6 0.0310.10 - 35.8+42.2
marrow Filtered months 0.25%0.17 - - 34,3£11.0
Total 0.2520.21 - 46,048.8
4 Peri- Control 6 - - 0.0 1.810.2
pheral Filtered months - - 0.0 1.420.5
Total - - 0.025£0.05 0.9+0.3
5 Bone Control 24 0.1040.12 - - 41,746,6
marrow Filtered months 0.5320.7 - - 34,5£18.1
Total 0.2040.14 - - 46.913.6

* MNPCE: Micronucleated polychromatic erythrocytes, MNNCE: Micronucleated
normochromatic erythrocytes, MNE: Micronucleated erythrocytes, PCE:
Ratio (%) of polychromatic erythrocytes to total erythrocytes.
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b. 64 BBE

67 AMBE LS » i ©co MNPCE oif
FERHBRTIZ0.03% TH LWL, £FART
110.25%, BEBIFRETIZ0.25% LWV Th WS B
WA Lic (Table 4). 37 ARG OSSR & BT
DL, 2HAR BRNTHLILK6PABRROAND
FHrERSLEWEELR LS, WFhHENCk
HERER T h ot ok, RIFRERCHEVWTY
IMED BB AR I #imARS bhith o i,

c. 240 AR

247 BRER R CIXBRK TR ¢ MNPCE o BIRD
EHH0.53%Th H, MHBECHE L THLMEE
EXRELRI. LAL, BECHREE T EEORN
1.5% LFE L EL, oMk Titthiz EEvE
Bohichote (BHH0.20%). £H AFETE 0.20
% EXREE (0.10%) LoREELERIALRER
Mol

Table 5.

LEDERND, 74 —EAdiy ARER T/
DHBHENR L SA LA TAHECS - 1223, BbH
MPEHEBRINEOFRIED bhich o k.

4, VURBEYIOT77—CLBREHRRER

B

BEHE A AR AT HERR I LTS8 %
BRTHLDR, EFNACEZRIhI~ Y 2D~
707 5=k FnThatkiiFR Lic (Table 5).
1BH XU 3 BRBENCIRTh LI 5 kT 1 Eif
DWTRAZMBELSD L, REfBRENTELL,
To. BBRARBARCRE W THE DESDONTWS
2, WEBEL Y IBEHEOFNY V& OMIRYEE
TELHARD -7 T b, BEHERCOBRMEEL
DIELOELELL, =7 w7 o —SHBRTABD
Bty SCREA S B L 5 TH S,

BOERBEOVTAS L, HBHTILIHOHE]
R ohic. ChIEFHARCEXTHDLMREW

Chromosomal aberrations in alveolar macrophages of mice exposed to diesel exhaust

Fig. 1.

Exposed period No. of No. of cells Polyploid Frequency (%) of aberrant cells*
(days) mice observed ) ctg ctb cte csg csb_cse Total
0 10 185 0.0 7.0 4,9 0.0 0.5 0.0 0.0 11.4
1 4 40 0.0 7.5 7.5 0.0 2.5 2.5 0.0 20.0
2 5 239 0.0 10.9 8.4 0.0 0.4 0.4 0.0 16.7
3 4 150 0.0 9.3 5.3 0.0 0.7 0.0 0.0 14.7
7 5 310 0.0 10.0 8.7 0.0 1,0 0,0 0.0 17.4
14 5 459 0.4 9.2 5.4 0.0 0.4 0.2 0.2 14.8
21 5 489 0. 18.0 9.4 0.4 0.8 0.4 0.0 _26.2
* ctg: chromatid gaps, ctb: chromatid breaks, cte: chromatid exchanges,
csg: chromosome gaps, csb: chromosome breaks, cse: chromosome exchanges.
. . . * Sy
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Representative metaphases of alveolar macrophages of mice.

a: 40 chromosomes without any structural aberrations, obtained from a non-exposed control mouse.
b: 40 chromosomes with a chromatid break (arrow), obtained from a mouse exposed to diesel engine
exhaust for 21 days. In this metaphase, many exhaust particles were extensively obsreved.
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fEThH Y, BRAZEELTWDEWIBELRIE
RELTw500d Ly (Fig. la), | HREER
Ti3220.0% EHBROH 2 {EOHER LI, Z DB
TRERMREY 2 bhv &nb, ZhiciH
THRVVPFELTCBTHHS5. 2HBIV 3 HE
BHTI16.7%, 14.7% L nhbORTLNREL Y
WS SAECER R L. 7 BHBRGRR IR 4%
BUBEMOMAPRLICY, HYARERNETIII4.8%L
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Quantitative Determination of Optical Isomers of Pindolol

and Propranolol Using a GITC Reagent

Mami Kustiva, Ryuichi Hasecawa, Tetsuo Komuro,

Seizaburo Kanou and Hiroshi Isaka

The diastereometric thiourea derivatives of pindolol or propranolol with 2,3,4,6-tetra-0-acetyl-g-p-gluco-
pyranosyl isothiocyanate (GITC) were prepared to determine the S(—)- and R(4)-isomers quantitatively
by the reverse phase HPLC. The S(—)- and R(4-)-isomer-GITC were cluted separately on HPLC and
the calibration curve for the each isomer was completely linear. Each isomer-GITC isolated from pre-
parative HPLC was analysed by EI/MS, FAB/MS, *H-NMR and elementary analysis, which data sup-
ported the presumed structures of the diastereometric derivatives.

The recoveries of racemic pindolol or propranolol added to human plasma were approximately 709%
for both pindolol isomers and more than 95%, for both propranolol isomers. The limited detectable con-
centration in the plasma by this method is 5 ng/ml for pindolol and 6 ng/ml for propranolol.

This method could be useful to investigate the behavior of S(—)- and R(+)-isomers of chiral S-blockers
biopharmaceutically and clinically.

(Received May 31, 1986)

ABEELERL RERBHCEAC-LRTYLS
B-7 vy =13, RERLEHTHLD, R(H)HE
S (=)D 2 oDRMMRIFAET D, L OB
S(=)EBR(HEL WV EEHLEA SRV IhT
WANRLD, EafsEIhicSre s e —nDEY
FHFIARIIATIZIR(+) #4839, e btk S(-)
HHEELOT, TR RC S hoFN e s v v
BEEZFRTVWES®, WHEIXRc-bRESHY
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UL, BERELLTD B-Try -2 ik
ELTHHE, #EIRTWBh), ThEhORMEE
DERETEEETILERD Y, FOLDRIIERK
B CliErEEERISLETH - .

Te75r—AORREEREL TRt TIREL
DRI 5. Bk s e 57 4 —
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s I e —-AEEY, figo GITC BELHW
T 7A7 viA~—gFllfs L Ui, Wi HPLC %
TV, DEERELR T, ¥, e FMESLOTEN
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1. BEREIURER

EVFir—1D ik HEAYSVYIFED XD,
S(=)BIU R Bix, vV FED (=¥, R
4AR) LhpEIhic. Fe/wr/F5/ rn—-1DJE
3 kit > 7 < (BR) (St Louis, MO., USA) k hEA L,
S()BIVREIFIAERTA + ¥ =74 -7~
A= L vpE3h. GITCRER-H LOK
B rh, a-7 e b T ra—-ANBER LK.
l-= bry7x vy (NEEEWED) IXHEFLR TR
X VALK, R LLEEITXT HPLC H
PRI

2. SHIHERE

Witk 7 m = b 7 5 7L Waters Assoc. Model 440 1=
HA 4 (k) model UVIDEC 100 IT 282 4 3 #: Hi 55
THEEUTHY, 27 22T TSK-LS 410AK
(ODS-SIL) (4x300mm), 4rExfiicit TSK-LS 410
AKS (7.5x300 mm) i, BEMIR7 =1
A 10mM Y vEEER GHLOW: D, Hile
0.9ml/min (¢ v Fr — ) XU L.2ml/min (7
r/5 ) e—n), EART 04 T KHE
£13 258nm (¥ v Fa—n), 256nm (FeF5/m
—A) Tffol.

3. SJEHORN

EviFer—nakl¥re 7?3 /8 —10D8(-)
GITC XU R(H)GITCO v— 27 %o EH
ODS # 5 »% Tk, ThEhfy 60 mg Oifd
RHMFEM L, HE S (MASS) s L OTHEIMTC
b Ny

4. k FORSHSOTMER

vy Fe—A0@aniE2ml 3w ¢tk 20~
110ng %4 0. 1N 3EFR 100 4l 2¥Rm, 4N KE{L
FrYoa 0.2ml, B U VA 0.6g KL=
—5 4 Tml 2k, 2050HRE 5, o (3000rpm,
155 #=—5 A8 6ml 2, 01N g 2ml
TMISHEHEE > Uiz, ELBKBRHEL T=—
FARRIETC, A% 4N KEgfer + Y v 4 0.2ml,
W r Vv A 0.6g kI U=—5A Tml 2ink,
MR E 5 Lic. ELH, =—F4f 6ml 2Eth,
R TRAzESe, GITC FHALRIECHL
fe.

TeF5 e —AOBARMEE 2ml K5k 425
~200ng %4&7s 0. IN #ifig 100 1 %%, IN R
0.3ml s X VA VT InTAa—AD 1.5% n-~F
F VR 6ml ik, ISHRMIEE S, BOBHERRE
R THBRFELIERIE LA BolckFreIN
KERLH U o 4 0.35ml 35 X OEEfE= 54 0.5ml %

Ik T204MRE 5 Uk, BOERBBAYI) ERK

MF#REZREL, GITC FREFISTHE L.

GITC gE#tkqbi3 0.2% GITG 50 pl %¥EmL, =
BEERGSE. s, € v Fe—aEiikiL
DOPGERIGHRTH, 0.1% fake Fo o v 104
i,

1. GITC BEI[CLD f-7R v h—OBHEKER
Hotast

Sx ik v Fe— A BWTERELORIGSE
I L. e iffev Fr—n 20~250ng %,
HEEAEL L Cl-=trr720y 6ing ¥4l
0.2% GITC 50 pl L RIG X ¥, ARTHAFHELT
bh=FYa:10mM Y UEREER PH3. H(1: ],
viv) %BE#E LT HPLC 2k bjig L. FEk
DK, RIGBEOEH (CAFLHENVATIF
(DMF), 7 b=t U, OFFHVEBIV I AF
NAAT %Y F(DMSO)) R Rpof. 74
F= U X O OAEy vt DMF KE~IGH
AMEL, 7. DMSO iRtz DMF rREET
Botett, BRPOTHYOC— 72 cnERE
FECH ot RERER X bvFEHREOLERTIED
Ui#s, Ritied Fig. 1 @R+ X 5 10~20 77 TiiE
PgE L.

&
4 .
£ ol O
s 4 *
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b~}
g
s 1
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®
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-
-
g
=9 v
10 20 30 (min)

Time course of thiourea derivative formed
from pindolol with GITC. The reaction
was carried out in DMF with 0.2% GITC
at room temperature. Open circle indicates
S(—)-isomer-GITG and closed circle
indicates R(+)-isomer-GITC.

Fig. 1.
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2. GITC 5%i#Ek0 HPLC [T X3 5%&E

Table 1 iz v Ve -1 Of45 0B OARK, PH
B ES K, a BIVU Rs R LI, 65% A %7 —
ABBHTIIRFL K, a XU Rs KBS,
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BENREL ot —F, 50% 7t =t YL OEAR
TED M TCRIFIEREEL. SRORREHRET T
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F=brUA: ) v PH 3.4 (6: 4, viv) &8
WHZERX D, fMOBERI D RIFRERELELE
Nt

rROBBEFETTER L GITC FIhD s v
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3. BEGOEERER
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HbfEERE—FHLL. ¥lropERix, E/MS
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Table 1.

B—ADITRI Y LERBIZY7 T B Enb,

Chart | IWRFTL 54V F+ Y T3 — PEDBEVF

B—AD4 I RERIELICHETH D ERELL.
IrF5 e AR LTRFOLESVHELTR

H C N S

Calcd. 6.22% 57.40% 4.32% 4.93%
Obsd. S(—)fk 6.21 57.51 4.25 4.83
R(+)fk 6.20 57.27 4.25 4.86

DO EHEE B —FK L. ¥/ NMR 27}
ADERNL, FERO v+ vUARBEE VY TR
— Ay 7 P ERLEER L LTRSS
Ja—ah v Fe— i Chart 1 R L L
514 3 7HEBE LA TH B ERE L.

4. GITC ([CLBRISRBRLERMEOKGT

ERF SR CORBNEY, SR LICHEREYA
Wl L. Bbhicki Ry Table2 iR L
WERIHEE, T I EOLTh 0BT E L
¥ otedt, BEMIREHER 4% (0=6) ERIFTH
7.

KEEERCOWTHRF L. £ D8 $ % Fig. 3
RLE. WEh R 0.996 L ETh o1 B
HIRAE (SIN=2) v Fa—1fjdng, 7w S35
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5. b bmEsHSORMER

e bME2ml L3k vy Fr—nHB 0T
Tedg e EEMLERbENbO TR LhO
EYOBEIRRERDI. B Rl fsR%y Table3
Rl €V Fe—ADBRARS(-)E RHEEE
BIZIS~B0LTH D, TrT 5 v —-AOPREIIT

Separation of diastereometric thiourea derivatives

formed from pindolol with GITC

R.T.(min)

k'

Mobile phase a Rs
5(~) R(+) S(-) R(+)

60 16.38 21.88 6.12 8.51 1.39 3.60

MeQH(%) 65 9.32 11.50 3.05 4,00 1.31 2.9
70 6.10 7.00 1.65 2.04 1.24 1.18

45 26.08 32,28 10.34 13.03 1.26 3.73
CH3CN(%) S0 13.54 15.92 4.89 5.92 1.21 2.22
55 8.48 9.58 2.69 3.17 1.18 1.57
pH 2.1 13.80 16.20 5.00 6.04 1.24 2.22
CHiCN 3.4 13.54 15.92 4.89 5.92 1.2 2.21
(50%) 4.4 13.30 15.50 4,78 5.74 1.20 2.21
5.5 13.56 15.86 4.90 5.90 1.20 2.21
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A1) A(2) A(3)
S
SRig IS RIS
0 10 20 0 10 2 0 10 20
Retention time (min)
1S IS IS
B(1) B(2) B(3)
Sp s R
0 10 0 10 0 10

Retention time (min)

Chromatograms of the diastereometric thiourea derivatives of
pindolol and propranolol. A(1); racemic pindolol, A(2); S(—)-
pindolol, A(3); R(+)-pindolol, B(l); racemic propranolol,
B(2); S(—)-proprabolol, B(3); R(+ )-propranolol. IS; Internal

Fig. 2.

standard.
0 CHZOgCH
OH 3
O-CHy-CH-CHp-NH-ci 0 4+ H3cCo 0
b 2 2 Schg HBCSO N=C=$S
. occH
¢}

2,3,4,6-tetra-0-acetyl-gluco-
pyranosyl isothiocyanate(GITC)

(o]
1 CH3 /CH3
0 CH20CCH3 S\c 4

n OH
Haclo H
—> 33ch N-C-N-CH-CH-CH-0
0

GITC derivative

R: m pindolol, Propranolol
N
H

Chart 1, Derivatization of pindolol and propranolol
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Table 2. Reaction yield of the diastereometric thiourea derivatives from
pindolol or propranolol with GITC
Pindolol Propranolol
Material Yield(%) Material Yield(%)
S(-)-pindolol S{~)-der 70.4 S(-)-propranolol S(-=)-der 71.5
(3)-pindolol S(-)-der €8.3 (+)-propranolol S{-)-der 72.5
R(+)-der 67.2 - R(+)-der 72.7
R(+)-pindoiol R(+)-der 71.7 R{+)-praopranolol R(+)-der 71.4
- Pindolol Propranolol
N
K
Z 2.0 0.51
2
o]
=
L
£ 1.0
=
20
L
=
-
3
a0 . . .
50 100 ng 50 100 ng
Fig. 3. Calibration curves of S(—)- and R(+)-isomers of pindolol or
propranolol. Open circle indicates S(—)-derivative and closed
circle indicates R{ 4 )-derivative.
Table 3. Recovery of pindolol and propranolol from human plasma
Pindolol Propranclol
Addition{ng) Recovery(%) Addition(ng) Recovery(%)
- R(+ -) R(+)
108.8 77.5 £ 5.0 75.8 + 6.2 203.6 99.7 5.7 93.7 £ 5.5
65.3 75.3 £ 6.1 78.9 + 4.6 152.7 101.0 ¢ 8.9 99.7 ¢+ 7.5
43.5 74,8 + 5.6 75.8 + 7.7 101.8 104.4 £ 6.4 103.4 £ 3.5
32.6 75.2 £+ 7.6 76.0 ¢+ 5.5 76.3 102.6 ¢+ 1.5 98.2 + 8.1
21.8 75.5 + 5.7 79.4 £ 6.9 58.0 104.5 + 4.9 100.0 & 6.7
25.5 105.4 £ 7,5 101.0 ¢ 6.6
Each value indicates mean + standard deviation from triple experiments.
HH0H L & BIFRkERE2E . Sedman & Gal'® 3 [FEHEOHPES Lic. LhL, b

HFEREGT CORBRAIZY ¥ Fr—AOREM
#lml Mgy Sng, ¥hTrF T m—LOBE
(L8 1 ml M7 by 6ng TH o1

£ £

p-7m » s —0 HPLC i & %Rk GITC
PEA L EHERD TEEONBREEEN 1034
& (HIIN3E4 A) CREWTHE Ly, AfR

DEBIHEDZFAHE LD THHORIL
T, BHOLIPEFEET I EXANE L THGLH
L, Ehice MifhOSEIEE~OHME bR
&L

v MRS LR ORRMBRERIY Y Fr—0
(10~15mg, p.0.) ¢ 20~100 ng/ml!&1P, Fu 735 »
m— (80mg, p.o.) ¢ 30~200 ng/mli&19 Gk b,
ABLOBMBRU LORETH S 2 L BARERT
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Notes

Tris(2, 3-dibromopropyl)phosphate /BRI I\ ST
BRSKP TV IHHIL AW T

Rkt A« /NSRS - BEREIE R

The Structures of Two Chemicals Sometimes Misunderstood as Tris-
(2, 3-dibromopropyl) phosphate in the Official Analytical Method

Akitada NaAkAMURA, Shigeo KojiMa and Masa-aki KaNniwa

Tris(2, 3-dibromopropyl)phosphate (TDBPP), a flame retardant, was banned by Ministry of Health
and Welfare of Japan in 1978. The official analytical method for the regulation employs gas chromato-
graphy with flame photometric detection (FPD-GC) and OV-1 as a liquid phase.

The present paper is concerned with the identification of two sulfur-containing compounds found in
commercial polyester fabrics by gas chromatography-mass spectrometry. These compounds, 2, 5-bis—
(benzoxazol-2-yl)thiophene (FBA-185) and dilauryl disulfide, are sometimes misunderstood as TDBPP
in the official method because of closeness of their retention times and the sensitive characteristics to FPD.

(Received May 31, 1986)

B 2 Kl 0 —fE-Ch % tris(2, 3-dibromopropyl)phos-
phate (TDBPP) (3 R EM A BB B A5 k& hic
AU, o HHOLDDAEIIE FEHEOLRTL D)
TRERED OV-1 2%l 2T 58N ERKRE
frAzre=t 37 (FPD-GC) AL TV 5.
HAIr= /374 —RESTAYTEETHE
3, B, SEEOWE GEENE, BN TREERN
N—gTrzrRkpBIh%. LaL, TDBPP 38
FRMT, Lindb-y 7 P25 ACREBRTHETS
OTHYUTEREANRANbhoe?. £ 2 T,
YV(P)7 4 2 —RRXBEHREKE OV-1 o
R O—FD=>T, BHFHEELLTITFTTHSLS
EL-LDTH ST

Lz ad, RAMBEEIT, BHEBYT-TWD
BEWRER 22H “2ppm O TDBPP 24y =257
A LRI S hic” L\ 5% % %) . TDBPP
FEHRHE LCHER T2 L 20oBERERbERS E
WHOREFTH- T, 2ppm TixL FEiRE 3k
W o, MBEROHERE, LS TDBPP XL
TWEWEWSERYBLOT, Kehjlolkgy
MBLATAEEIEL DR

B, BALEHER v rovr— 2z TDBPP
Tk BEHEF O—Eo FBA-185 TthH B &8
Sote. Fl, WELAERY = AT LI DO\WTBIZ

LHLDOFIN W ERMLILEZS, B, 15
—2¢ TDBPP 4K & LT dilauryl disulfide 53
E"Di)*o‘f\:.

TR, £hb0RUBHRRAEOERTOWTHE
T 2.

£ B F B
. B #H

RIVZATFN e V=AHA: TAEVE =TV
(Bf), EEEET. ok, ARRXEGHERET (b
HEH) »OEROEVCTEFIhTELLOTH 5.

RV AFNL » V—AB : SDF-301 v — 2 3 —
7v (AfB), Hv

2. E#hH

tris(2, 3-dibromopropyl)phosphate (TDBPP) : Hizx
{Lpesd.

2, 5-bis(benzoxazol-2-yl)thiophene (FAB-185) :
CIBA-GEIGY o4 ¥1E#] Uvitex EBF K¢
L, C27uexz Tl KBRS Y AT
TR, BEYBER BRELY YA YAR T AR e —
FL, 7rextzve.=x/—n (100:5) THHEE.
FLEEA v Vebown, BEYHEL, By
BRAZY =) —=AbERRLE. HABAR
5. mp 219~221°C,
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dilaury! disulfide (DLDS): 2.02g (0.0l mole) o
lauryl mercaptan % 10ml & DMSO w&k» L,
sulfur trioxide pyridine complex 2. 39 g (0, 015 mole)

Nz, BHEKE LT AS D 2RSS RN

RIS kAKe i, =—7 ATl L. bRy
IKEEL, KB b Y v A TR, BHYE
FE,OBE (FA4L) BV VREMLL, YVAFL
#FA (10g) Re— VL, ~F+CHE ~F4
vEEER BREYPETER. Vv 7 AROMKEDK
f 1.8g(90%) #%{3fc. mp 32~33.5°C.

Y YA ENLH S A kieselgel 60,10 g e ~FH vk
AWTHE lom O 7 Al i,

3. TS OHES LTER

ALK 10g Z 2D 40ml D3 A7 5 R =
ZEh, FhFhicr g7 —n200ml 2z, 1 K
B BBy, FYIATZ4AA—THHAL, BEEXED
#, = SARV—F—-THELL BEX 25/ -1
10ml WHEHLIBA A vEBRAS A REXILR, A X
) —n200ml CHEEL, BHE 2= IRV —2—T
BELi. cOBBEY IOmloyserriy..xk
2= (100:5) BECENL, YVAFXNMET AR
BECAL, MREOml CHEEE L. BEERY =38
v —TREL, BEYInl o7 vRENL
THAI =+ 27574 — (GO BIVFAZ <L
797 4 —  FESY (GC-MS) FiIkE®REL, %
O lyl ZEALI.

st vElahrs A (R lcm D H 5 4 Am-
berlite CG-400-I (100~200 mesh) Cl & 1g %Kiz
BB L THED, AL, INER 50ml ¢
b, RICKCHEMENRHRIC I D ¥ Tliole. T BT,
50% 4 % 7 =N XU A R ) =15 S0ml FOTH-
PR NOX- 91 1) &N

YU BN S L Kieselgel 60, 2g 7 r e 2
Evexp)—n (100:5) BELZHAVWTAHRZ lcm
Dh T AVEEDT.

4. GC X7 GC-MS &4

4.1 GC &4

15% OV-1 on Gas Chrom Q (100~120 mesh), 50
cm 1, 0.8mm id., column oven temp. : 220°C; inj.
temp. : 240°C; % & Y 7 H R : €F (20 ml/min); ¥
%2 : FPD (P 3 X OBEIE (S) 7 4 v 2 —), HE
240°C

4.2 GC-MS &4 : BAET DX-300 B4
it; GC # 5 & : Hewlett Packard &> ) — X 530 ¢
Methyl Silicone 2 # K7 % 5 & (5m); 4V 7

H A~V ¥ A (40ml/min); column oven temp.:

245°C (B4 A), 180~245°C (8°C/min) (3444 B); inj.
temp. : 260°C; A o+ V(LB : 70 eV

] ZE

1. BHEAEDWT

R ADP-7 4 NE—RIBFAIv= I T A
it TDBPP & RERR (tp) O—F T2 -7 2R
bht: (Fig. 1-(b)). UL, S-74 A X —KHBL
THE LI EZAHE — 7 &R 160 fEI7L - TcDT
(Fig. 1-(c)), zo€—2ix YV va&EHPH L5 1 D
LEE AL cithur L Bbh.

GC-MS JisE#k % Fig. 2 R L Efiz
TDBPP # AL s XD —FAf AV r=} S

(a) (b) (c)
TDBPP 200 ng sample A sample A
(P-filter) (P-filter) (S-filter)

-

{ 1 1 L 1 I

0 2 4 0 2 4

Att., 10-4 Att., 10 -4

0 2 4 6
Att., 1-16

(d) (e)
sample B samp_le B
(P-filter) (S-filter)

L L 1 1 L 1 1

0 2 4 6 0 2 4 6
Att., 10-4 Att., 1-32
Fig. 1. Gas chromatograms by flame photometric

detection

Condition: 1525 OV-1 on Gas Chrom Q (100~120
mesh), 50 cm 1., 0.8 mm i.d., N; 20 ml/min, Column
temp., 220°C,



rhft & ¢ Tris(2, 3-dibromopropyl) phosphate ZAEZ BT 384T
BR IR TW_HHIROWT

111

1 2 3 4 SR.T
t
TDBPP
TIC
119+1
121+1
137+ 1

1 2 3 4 5 6 R.T
peak X
\
L TIC
——J 119+ 1
|
121+ 1
|
1371

Fig. 2. Mass chromatograms of

TDBPP and sample A

Left: TDBPP (20 ng); Right: sample A (l1gl). Gas chromatographic condition: 5304 Methyl Silicone
Megabore column (Hewlett-Packard) 5 m; carrier gas: He 40 ml/min; column oven temp.: 245°C,

54 (TIC) =Azr< 7546 MC) THD, H
A ADRBMEEZEALICLEDLDTH B, i
¥, WHBET Bk “AEEC I IR A 2ppm
@ TDBPP #&4KFLTW3” LBEIRTWDT,
TDBPP 20 ng i3 53000 E (1e) 2EALT,
Ei¥st TDBPP 20ng Dy m—< b 75 a3l &4
fo. TIC vix, WE L b e 2R -7 HHEDL
hic. LZAN, FOE—7D<RAARY b (MS)
i Fig. 3 WiRLX 51kk4e{ £ » T\ 7. TDBPP
(Fig. 3-(a)) ok m/z 119, 121, 217, 219, 257, 259
DRFEXEDRTII/A VA A VR VB AT AR
BRI mz 9, BT+ vor—-sRRLASD
L, Ak A o MS 3IEE Bt (Fig. 3-(b),
100

137 @
50
7199 177
js% [121 201 257 3y
0 't L L I 't . P
100 200 300 400 500
100
318
(b)
50
64 159
ol ! .
100 200 300 400 500
100 e
71 402 (c)
5011 |85
} ‘h 201 234
oLk A N
100 200 300 400 500

Fig. 3. Mass spectra of TDBPP (a) and TDBPP-
like peaks of sample A (b) (FBA-185)
and sample B (c) (dilauryl disulfide)

m/z 318 B\ F A v e — 2 (P) RTizig
WA A =2z els, HBERERWT miz 320
®+2) M7.5%THHZ LHYH Y~ 27 BREEXEYL
EHTHA S L LIEDHELXIFTELDTH 5.
FHHELE, RE»LFREARUEBINLLEYE
O MS %l LT ERBRND, BAHEAH B
7t MS Rtz LRI LTWDT, STRE3I8D
BRI AR AR L o5, FBA-185 2% 1, L
b, FHEFA7 2 vERELDLDTHDE EMN
HH LI, 2T, A= =B DR &
HEZUTCHER, tr 3LU MS iAo rh &
—H LT, REAOED TDBPP v — 713 FBA-
185 X Bz ERMIbhEinot ik, Sk
FBA-185 izt~ T = < 5D TDBPP 2t L
TWAWEER 3 HHDT, mfz 119, 121, 1371 ) 3
MC 2@lseLick 5, Fig. 20X 5 2B A TIiEE
A= 2 %R& ot LIehoT, FOMEERIT
D TH Wz g ok

2. RHEB[ZPWT

BEDX 51, TDBPP rigss Tl %8 %rnT
HEFRY = AFAHRENLS BohaotcD T, S-74
Nz —ff FPD-GC CTFEHEHLORY) = A7 LER% A
sV —=vyLikd:zs, Bl TDBPP v — » %R+
G E LTH LB BARVWKE S i

#¥tBo FPD-GC vl TDBPP v— 7 4, P-
TANE—DPH LY S-7 4 L& —DIT D IR
WE— 7 ERLICDT, RROESHHEEYEELD
Rz (Fig. 1-(d), (¢)). %o MS i Fig. 3-(c) ® k 5
TH-T, TDBPP X f FBA-185 L 3£ Rty
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5 10 15 29 R.T.
peak B
Peali A peak C pt;.ak X
TIC
402{ 6.0
= 137
50 100 150 200 250 300 350 400 450 Scan

Fig. 4. Mass chromatograms of sample B

Gas chromatographic condition: 530¢ Methyl Silicone Megabore column (Hewlett-Packard)
5 m; carrier gas: He 40 mi/min; column oven temp.: 180~245°C (8°/min). peak A:
a component of commercial tris(l, 3-dichloro-2-propyl)phosphate (TDCPP); peak B:
TDCPP; peak C: 1, 2-bis(5-methylbenzoxazol-2-yl)ethylene (FBA-135); peak X: dilauryl

disulfide

Tk HFA44A v P iz mz402TCH b, P+2
(mfz 404) 313.3% LB\ FEOFH). oF4+
v (m/z402) © 1/2 DHEFED mfz 201, Zh X h33K
&\ mfz 234 (201+SH) DFEENL L AL 7 4 FT
i EEL Y, Fi, mizI3 L To—@EDA
F VR TAFAEOFELRLTHS, YALT 4 F
L LTHF 402 #1243 5 @ i1 dilauryl disulfide
ThDH. FIABERLIHEREYEO tp & MSIZRKB
OFEl TDBPP v - D Zh & RS —FK L.

¥ A OHIE LR, mfz 137 12X 5 MC (Fig.
4) CE— BRIV END, B BLHED
TDBPP OBEDIKWZ EHRHELMTH 5.

fe¥, Fig. 4 mitRAEShicfono e — 7 Df
WET—ECRLTH B FAEDFEHIIICHRET S
FRETH 5.
% 3

P-7 4 A 2—i2X 5 FPD-GC kT, FFLE
BT T ADOYEREL B LREHRTI LS. L
2L, “BERY = —HlEHb—HORAEERT,
% TDBPP O L5 fHyFEOAEVEDE GG T,
D—FKTHLDIEXIMDHDE, LHEx LOKE
b ote. FBA-185 L dilauryl disulfide |3255% 7T
D, 7e<bbkTd TDBPP & X Plc2E)
% L7 (dilauryl disulfide 3> ) a4 h 5 Az’J:E
~FH VCHRBEINBDT, iD= D LI pHTE
%). OV-1icx 5 GC ¢ TDBPP D tp %1 &L
7o & ORI, FBA-185 (1.01), dilauryl
disulfide (1.04) ‘¢3 » 7=

EE O, BB~ X 5, #il TDBPP %
B30 CFHh 5 EY =27 VG105 AD
DPET o100y, TOBE, EXMEFOLH LR
fFote. Fio, BRI BHEEFhOELHEF D
D EFT>Tw5BY. thbDREShACHAEOTEH
T, RYV=RAFA, 72794, 74 v EOERH
MO V- A ER X R T3 EHEFIL benz-
oxazol # 4 7@ FBA-~135 % naphthalimide % 4 /O
FBA-162 7%\ X 5T b, FBA-185 o> (i flSHEE 3.
AP 5B 5.

dilauryl disulfide DEFE2OWTIE, T-oEH Lk
Z Eiry b, EELOEBIFE ¢, lauryl mer-
captan 73 E VL =L D HEFBH L LTHEHS
HTWBZELHSTWBY. BB, RY=RTF
ARECTLERPORARDD - T, TORBLEI KRN
Ehicond Lisw.

EARALEYIMEDLR TW A Y EE A TS
LRFRMETHHOT, L, BHEBCOEBLE
{5 eTahh, AEAER GC-MS »HAR
hifesE v, Lal, ThREETHB. Lichs
T, ORI ODERLYE L TDBPP & &4k
TAHHERZE R R AT AHREARYEVET S, £
RlgocfH O TDBPP R L E 2 il biav.

X Mk

D) BHOHEEHTHRERAOATICE T 5k
FoREHOWELED HBAO—HeLWIET
ZBABLCEENEL SR T 5 RERMOSH
Bl A BRI HAO—FAHIET 2445 DH
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FBIOWT (FERIS3EE 9 278, BiH145%)
2) A. Nakamura et al.: J. Chromatogr., 196, 133
(1980)
3) R. M. Silverstein and G. C. Bassler: $iAR i,

BFHE— : FBRLEHORAR7 b LRI BRE

%, p.17 (1965), FF{LFERA

4) & %, WEERER, #19meEHEEENE
H&EE, po108, 1982

5) EEFE (lauryl mercaptan D 2 —H =) MHHD
g

<A 3 by v ORESINCBT PR GE15H)
WAZE, AYRARBIOMIARS CETFH) Fo
Nivalenol ¢ Deoxynivalenol ®434f

AMEBT - BEHIER - FETAE

Studies on Chemical Analysis of Mycothoxin (XV)
Analysis of Nivalenol and Deoxynivalenol in Imported Cereals,

Baby Foods and Processed Foods (Donfectioneries)

Etuko IsoHAaTA, Masatake Tovopa and Yukio Sarro

An analytical method for nivalenol and deoxynivalenol proposed by a working group organized for
the “Studies of Toxicological Properties of Trichothecenes produced by Fusarium Species” was thoroughly
studied and partially modified, This improved method was found to be applicable for any kind of food.
Deoxynivalenol was detected in 21 out of 46 samples of cereals imported in 1983, but no deoxynivalenol .
or nivalenol was detected in 27 baby foods and 7 cereal products.

(Received May 31, 1986)

ERCHSROPERE 2 DHEMLOHOFREE L LT
RREN Fusarium BOMLVNL, HHNRBY Ch D
bV aFevhed 2 bRy EETSY, FY o
T VRA 2 bRV VIIHERT, BAHREE
OFiE, ZEAAR, DNA §RIEE, BEONRBRE
DERENHEIR TV A2,

FOCR L H2RGGRIEE, 55, DR,
BY, TEOBREHDHSY. SETARBOFKNUET
BHORBEUFOHTTHRELAME LT, HhEmn
4 X 1T\ % nivalenol (NIV) t deoxynivalenol
(DON) i ik T, RO 2FHBIROWTHRE L.

1 AFEcEsuc DON, NIV EiEg L im
L3 L R IEEIROWT, V% v/ /A —
IHRER LIc ik @2 TRH L. Thebb, B
BB TRETIAMOSIE, GC HER AR,
GC 4 NIV 552 DON O © — 7 % Bl
A OWRBETOWTHRA LER 2z .

2 AHEORRELAV, BARE, AYRAMS,
BEMLS, BREBEARREE ARORBAELTT

LY N

B FE

1. =&#H

L1 SREHAE M

IBFIS9E i A X =¥ (Corn, Soybean, Wheat,
Pearlbarley, Rye, Buckwheat, Corn) % §;IHEEELED
BEAHARFERRAMAKRL, YUFCEM ThiK
k (54BE), PRFI60ME 1 ~IBHI6I4E 1 A HpUERH
HRRHNO~ —7r v PREWTHALL, AHR (&
H27BENG8HB) ERETLTELRCARE
Q78fk), BEFE (6 Bifh) & XUBMNEEAKICHE
FIh Tl ak (1 5EH)

L2 FRinERERRAR

1.2.1 DON ¢ NIV #% 0.5ppm ¥jnlL7- Corn,
Soybean, Wheat, Pearl barley, Rye

1.2.2 DON & NIV % 1.0 & 1.3ppm %L
Corn,

1.3 NIV } DON pet:pgo g beits

#3481 : Fusarium 3 g, NHL-F1374, F1186, F
1378
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2. RELR%

2.1 RELBEFHITHAESRSLHEH &
L7 wwik aB i HEREET 5.

2.2 YUAEH : N-L U2 FA L 3 V-8 X
VrYAaFrrmrysy (WTFRHTEHER - R
BEHER). N-rVasagixgy/—aImlgr Y
AFnzurysy 0.2ml ing ki, BEf=F2
Te&EY 10ml L UHAECEL 5.

2.3 78 Y UL:60~1004y ¥ 2% 120~130C
T 2 R RITE AL LT

2.4 FiMEyE : DON fE#ys ; DON 4mg %35 D
BhrzeeirtakingC50ml b332.

NIV §ifeyy ; NIV 3.25mg #2224 D 7 » ok
NAFMETS0ml 2325,

3. ¥ B

3.1 w¥Arm=<b 357 4— (GC) : B GC-5A
(ECD {) A7 u— 75 73R, B C-RIA ¥
— X UER3LE . YHP 5710 (ECD ), controller (5719
A).

3.2 @7 r~<1t /357 4 — (TLC) : Schoeffel
Spectro Densitometer SD-3000

TLC A4y FEER : RS

2v5 4 v g vk U—: CAMAG J5ES

4. SRERIRE

4.1 HiY: @Y —{L U7k 20g % 300ml o
TIARTENYEED T2 = Y A—7K (3-1) 200
ml % fn % 2050 RIEE & 5 Fili T 5. &R % 300ml D »
AvY) v E—RRAEL, F0 125ml 2 H 300 ml
OHWERICBL, ~F v 50ml hnx 105HiR &
535, EBO~FHVBRETA 7=
BHiEE7 ve=v s Sghing, B LCKEIZE
FT5, Teb= b Y VBRATECEKERT Y v A
10 g 2N TR ERWIEAET S, ARIZEEL
TRET ClET 5 (RigT28=%/ -1
Nz %) BEz A2/ -0 5ml THEML, #5
Arwm= 257 4 —BRKETS.

4.2 HSaru= bS5 T7 44— 7R YCARI0
~130°C T 2 BEEIEHEMLL, WR2cm £X 30cm D
HIABHI T AL svrRLa-2A% =N (9-1) C
BAFERTS. 70 ) oA ETFTRIEKFRF F Y ¥
A% 5gFIT 5.

A& —n Sml B LUICKRES 4ml % 3040
FIBFNCA I LI, 2 e ahna-2x 7 =0 (9-1)
THEEIES. FHEXRET CRERA 2/ -1
2ml gL, TLC 310t GC Fokk L35,

4.3 TLC &

Merck BRI : vV 2 ¥ 160 (BEE Y — V1),
EHEME S v —F RP8 (BEAA D) RPIS (8%
FEL), “ YA A60 (EEFEL); BOK : 1K
RyEyv-= 27— (20-2); 27 vwekir-2
& /7 =1 (97-3)

ELr A S8IEEAER : vV Cp, G, Crs, BB
W: Az —1n-K (4-6)

i : Merck 8l 35 X OB A BlOTERERIIVT
RLBMBOSHELT LI =9 A =8 ) —LREY
5% LT 80°C 3043k 5.

4.4 GOCH¥:Hh5rr7u=rs57,4—THbL
hikg 1.0ml 240, 0ml OFFR 7 I A2
BL, WERHKBLTEEYRELLE, —BTF vy —
s —thi BT 5. WECERGE 2.2 CRE LY
Y e 0.5 ml Zhnz FE/HEML, 155HERCH
BT5. YIAMEART L, Fg=s1 45ml
inx 5. Bif=F VB 3000 rpm TEOHREL,
>0 LBy GC Ao ET 5. GC AR OBE
WHEETONE DD LEERLO—EEYR VER
FUTHERT 5.

GG %4 : Column : 2% OV-17 (100~ 120 mesh) 2
m, £ %7 DB-17 (film thickness 1.0 gm) 15m.

BB EE £ 250°C, A D{REE : 200C.

A5 at—7v:200C.

Fp V7 HA: N

4.5 NIV, DON #4: e Br D &ty : Table 7 &R
+.

BE L ES
1. NIV & DON 447
1.1 TLC 447

.11 REOHBHELT, <v¥v-7eb=1Y
A (98-2) L7 muBA AR DOWWTRE Lichser
FALADFRRB IR ST

1.1.2 #Et&H :

DON, NIV o#H&EE % B 5o 2087 A
$=va 2z —LRBEERBEL, HRREMET
5. BRI NIV (3 80C~110C T 1 ~ 2 KR, -
DON 3 80C~110C T30 EDmBNMETH
. FRUT CRUBRYBEOHEL RES.

L13 R,{HEERERA

41E8D TLC v —+ O Ry ffi%r Table 1 L 22
T e O %4 DON & NIV iz 50 ng MR T
X%, LichioT HPTLC 02ty F BiREs 1041
THOHNnD, FFORKREY 200 w35 &, &
BRAE 200ppb Lins. LHLARREMLES
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Table 1.

Comparison of Rf values and quantitative limits of Nivalenol and

Deoxynivalenol by use of three kinds of TLC plates

Plate (Merck) Mycotoxin R/ value*3 Quantitative limit
RP-8 DON 0.63 50 ng 0.2 ppm
(Art. 13725, F2548) NIV 0,38 100 ng 0.4 ppm
RP-18 DON 0.46 (0. 42%2) 50 ng 0.2 ppm
(Art. 5914, F2548S) NIV 0. 37 (0. 58+?) 100 ng 0. 4 ppm
Silicagel 60 DON 0.13 50 ng 0.2 ppm
(Art. 11845) NIV 0.09 100 ng 0.4 ppm

FX(*) 0.20

Ist, Benzene-Ethanol (20-2)
2nd, Chloroform-~Methanol (97-3)
(two dimensional technique)

Developing solvent:

*1 Fusarenon x
*2 Rf. value after 1st development
*3 Rf. value after 2nd development

DIBRC X 2RHEAEL 400ng TH Bicw,
OEBMPOLAF LIS EOEEMRAR 1.6ppm Th
5.

1.2 GC p#7

1.2.1 EERK

ST DS 7 2% LI GC(ECD) OgiRAE
% Table 3 ;7.

111 2% OV-17 » 5 anx % GC (ECD) ©, 7
— A MBEAEERACT, € - JEBEICL D RREY
RdEbOTHB. Fig | iRTHREHND, NIV i3
0.01~0. 20 ng, DON % 0. 01~0. 25 ng 3\ > CEAE
wRELIhG.

21 ERALA T AXHCY -7 BIEBERY VER
HEXEE LD THS. 3I2LELCERBRL B
GC ¢, BB A #ET » 5 ATH B DB-17
(B0% 7 x=nrFAvYay, dhiElE) XEHALY
— IV REBCERELRDICLDTHS.

2L 3BV TT — 2 LBEERY VS LRERE
AEMD, Sppb & Ippb inB LKz bhb.

1.2.2 DON # X 8 NIV oy A fuikD&Es

Table 2. Comparison of detection limits of
Nivalenol and Deoxynivalenol by
use of three kinds of TLC plates

Plate

(Fji-gel) Mycotoxin Ry, Value
C, DON 0.78
NIV 0.88
Cg DON —
NIV —
Cis DON 0.7
NIV 0.91

Developing solvent: Methanol--Water (4-6)

a) DON, NIV §Elgia v ) A{t L, B A7 75
AR, BERATARCARCAR, BRECE
L5850, 14, 1427 H#ic DON & NIV %
ERELIEZAH, 67 F T DON & NIV &340
GC B3~ 7 BIRALMER L. 1EH
DON, NIV ¢ { e Rz 20% 8L, 14724
B b v v B50% M Lic.

b) DON 1. 28 ppm, NIV 1.3 ppm % ¥5n L7z Corn,

Table 3. Comparison of detection limits of Nivalenol and Deoxynivalenol by
use of three kinds of GCi systems

column NIV DON GC detector and
(ng) (ng) Recorder

295 OV-17 0.01 0.01 Simazu GC-5A (ECD)
(packed) (5 ppb) (5 ppb) C-R1A
29 OV-17 0.04 0. 04 YHP-5710 (ECD)
(packed) (20 ppb) (20 ppb) Recorder (50 p#V/cm)
DV-17 0.0l 0.0l YHP-5710A
(megabore) (5 ppb) (5 ppb) Recorder
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Fig. 1. Calibration curve and chromatogram for Nivalenol and Deoxynivalenol by

GC
GC conditions

Column: silicone OV-17 (100~120 mesh, 2%) O

O NIV

Detector: Shimazu GC-5A, Range (x0.01 V) 1, Sensitivity 10
Col. T. 200°C, Inj. port. T. 240°C, Oven. T. 200°C, Nz 30 ml/min

Barley, Wheat 2#3EA i 4 Lich-» T L TH
TREEBEDOAAT7FIAIRANRTE KBRS
ARMAFE LB, Bilirp o DON & NIV BiREH

Table 4. Recovery

®——o DON

of Nivalenol

and
Deoxynivalenol added to cereals

Recovery (%)

26.3% WP Li. added (ppm) NIV DON
1.2.3  FRmELR Corn 0. 5* 104 100
DON, NIV #% 0.5ppm #ifn L7z Corn, Soybean, 1.0 92 95

Wheat, Pearl barley, Rye &> #8412 LA Soybean (l) g gg 33

2 THH Lic & EOmEIRR % Table 4 R3 Wheat 0.5 70 70
2, ERMICEHIRERE Pearl barley 0.5 50 76
2.1 MABBOMBEELIY Table5 wRF. 1 2 o o

) NIV +DON 0.5 74 104

218k NIV 28 & v 7c. Buckwheat 3. GC Barley 1.0 37 90

(ECD) kW T, bt NIVor—2s%Eni * NIV or DON
Table 5. Analytical results of Nivlenol and Deoxynivalenol in imported cereals

Sample NIV (ppb) DON (ppb) Sample NIV (ppb) DON (ppb)
Corn 1 n.d.x n. d.*2 Wheat 1 18.0 n. d.
2 42,0 n. d. 2 35.3 n.d.
3 6.5 n. d. 3 18.0 n. d.
4 19.3 n.d. 4 8.8 n. d.
5 34.0 n.d. 5 19.3 n.d.
6 50.7 n. d. 6 6.0 n. d.
7 30.0 n.d. 7 12,5 n. d.
8 20,7 n.d. 8 12.8 n.d.
9~12 n. d. n. d. 9~ 12 n.d. n.d.
Soybean 1 n. d. n. d. Malt 1~13 n.d. n.d.
2 12.0 n.d. Rye 1 6.7 n.d.
3 11.2 n.d. 2 17.3 n.d.
4 8.7 n. d. Pearl barley 1~.2 n. d. n. d.
5~9 n. d. n. d. Buckwheatchaff n. d. n.d.

Buckwheat 1~4 n.d. n.d.

*1 Detection limit: 5 ppb
*Z Detection limit: 5 ppb
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Table 6. Analytical results of Nivalenol and Deoxynivalenol in commercial

baby food and fruits juice

Sample

NIV

g
o
Z,

Rice sticks containing vegetables*!
Rice stick*!

Biscuit containing egg*!

Biscuit containing cheese*!

Biscuit containing honey*t

Biscuit containing lemon oil*!
Biscuit containing soybean protein*!
Biscuit containing oatmeal*!
Biscuit containing vegetables¥1
Biscuit containing skim milk powder¥!
Rice gruel*!

Rice gruel*1

Rice gruel*!

Thin rice gruel

Mixed gruel*!

High protein gruel*!

Rice cake containing wheat bran*!
Chinese gruel*!

Bread gruel*!

Apple juice*!

Apple juice

Vegetable soup*!

Mixed fruits juice*!

Mixed fruits juice

Tomato juice

Peach juice

Mandarine orange juice

S pREPpPpEPBEPEBEBEPRBPEBBBPEBPEBP P B BB

[ TN = V- VR o PR = VRN T « T « DU« DA - O« T « DU « DA « DAY DY < Y « T o P < PR o PO < T = P - 0 i i e
~

pPEppPpPpEBEPpPBPEBB PP PPEBB BB PP

I T O N I O

*
w

*1 Foods for babies more than 2~8 month-old

*2 Detection limit: 5 ppb
*3 Detection limit: 5 ppb

Table 7. Production of nivalenol and Deoxynivalenol from 3 strains of Fusarium

Strain no. Medium fOngl:ll?ii\iiaot?On Found (ppm)

NIV DON
NHL-F-1374 Rice 25°C- 4 week 100 n.d.
NHL-F-1374 Rice 25°C-15 week 100 n. d.
NHL-F-1186 Rice 25°C- 4 week 250 n.d.
NHL-F-1186 Rice 25°C-15 week 200 n.d.
NHL-F-1378 Rice 25°C- 2 week n.d. 75~79
NHL-F-1378 Barley 25°C- 2 week n.d. 3.5
NHL-F-1374 Rice 25°C~ 2 week 138~160 n, d.
NHL-F-1374 Barley 25°C- 2 week 42 n. d.
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_Backwheat extract®

-‘_—_ (l)_ _.‘5A 1'0 min

Fig. 2. Gas chromatograms of Nivalenol,
Deoxynivalenol standard solution
and Baby food extract

GC conditions

Column: Silicone OV-17 (100~120 mesh, 2%)
Detector: YHP 5710A. sensitivity 8

Col. T. 200°C, Inj. port T. 250°C, Oven T. 200°C,
N, 30 ml/min

2, TLC WX bR Lk NIV.E nd. THoTe

2.2 AHERBOREEBHAE

HEDOEE2~8 7 RO REBOLEHELT
ot BTOAMCH toxin IBH IR, —
MNEREE Ay v bk OV-17 © column
#{fifj L7 GC (ECD) ¢ Fig. 2 wRT X 57 NIV
OEFER E—5T B — 2 (A) DR Bh, ¥ 7o TLG
X AFEZRTL, NIV O 1 ppm fiM4T 582+
vy A BRIH, Reffiix NIV ¥R OFhI DD
£ %7 DB-17 ® column X % GC (ECD) THE
MULIcHER NIV L —F Lk ote. RBHEDER

% Table 6 12533,

2.3 BEMNIMHOELERA

BEMTR/E LCHREOET 2RO HBALE LT~
7o ARRBFEEARC 4 ERBTIhTh el 4
¥ 1B LS L. 8T o#fkn s DON, NIV i1
*ﬁtﬂghﬁ:ﬁiofc.

3. B DON, NIV &

Bikk 3 784 DON, NIV 0435 UTEERY %
fofE % Table 7 ikt

S & o)

bhbho 7 r— 73R LA fMp o DON &
NIV o4 B WTRLicls s, Xh
T4 DDHE LAEFEOBMBBIETD > .

I. GC AMBOBRKKOLEY ¥ €O 10ml
6 Sml i3 5.

2. GC HORWIL> Y A{L55T 4% 3000 rpm Cii
DT 5.

3. WHT NIV 552 DON o — 7 Zignic
413, A #xE7 DB-17 vk % GC 5#h 5\Vidl|
H (U rra), Hi (U asn Gy Cs Ci) ©
Whino TLC 4347 CHERT 5.

1 ik GC BT REX 25 k5T
ENRTES.

2 TIRBEEIEE» BT I CERAFT5 L
6 7 BIXRETH 5.

3 ¢i3 NIV . DON o#EZEN#T bR 5.

PEd OB LBy ramTsZ &by
—F VI IN—-TEDOREY B, RRORERE, F

| B X OEIRER S FIEHR T E AR bR

fz.

pa i

1) H. R. Burmeister et al.: Appl. Microbiol., 21, 673
(1971)

2) Y. Ueno et al.: Appl. Microbiol., 25, 699 (1973)

3) EEbhkEARERIBTRHE, 25, 699 (1971

4) BANSOEREILAER PR (AR IREE)
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Distribution of Tissue Enzymes in Rat

Yukio Nakaj1, Minoru Sarron, Sachiko Suzuki and Masuo ToBe

The activities of seventeen kinds of clinically useful enzymes found in twenty different organ-tissues
and in serum of Wistar rats were measured. The enzymes were present in all organ.tissues, but there
was a large difference in their activities depending on where they were found.

The most active values were found in the brain for ALD, in the heart for HBDH, ICDH and GOT,
in the liver for GLDH and GPT, in the pancreas for y-GTP, CHE and AMY, in the ileum for AC-CHE,
in the colon for NAG, in the adrenal for G6PDH, in the kidney for ALP, LAP and GPDAP and in the

skeletal muscle for LDH and CK.

Since the enzyme activity levels in the serum are affected by the enzymatic activity of injured organ.
tissue, there is the possibility of diagnosing organic damages by determing the enzymatic activities in the
serum and by knowledge of the order of these activities in the individual organ-tissue,

Received May 31, 1986)

MR ME» SEEIh BRI TORVWE T EE
REENHHIRA. COMBREROENE VLI,
ERBYCRESTEIF—ELTE D, Lkt
DIHMIIDHE & BN EENTHR VEIh DT,
EELTHBELCHRCEETSLOTHS H. Th
ZRLT, B VLD ERD BVE TR YZ
W@ iiacERl, TORBOLE ITAREESR
DEFBREAINDLDEEL BRD. F2TEE
B ORBRFEOSEEY AN, AE0—o0iR
BLLTOBHYEELL.

£ B F Ok

1. SREM
VARZ=FRD GAESKET v F (MALREYES)
6 PLi{HR L.

2. HERFHOIE

2.1 MROFRER L OBEREEOHIE

ERE T B OBEENIRE b M 4ml RERL,
BRI 5 RKER, K& L, 3000 rpm T 1045 M%
DL, ZOLEHROVWTEASES IV ITHORED
kA Tablel OREF» PRI D SHAHBHDW
#i (GEMSAEC IV i, Electro Nucleonics ) s
JUHFE (NAG IEH) X hEIRRIE L. BER
DIEPEMEIL 30°C B BuE 37°C (NAG iEiE) kst
5 VR /lmg FAELTHELE.

2.2 ffihEsE— O S L OERELEON

£

BiM2ET LB OBEHRE T LCRmL, B,
ST, Bl O BG, FPBR BREE BBE B, +
ZHRE (WML 9 0cem 2{ERLEBY G, 2
B (HPIEEL D 10 cm OfEfE A5 15 cm R {ER), =
B (EE@HE bR 15em 2R &8 5
Bl LURROZhLh#ERLZ VI, FRL (0.2
~1.3g), Fibic —80C THRFFEL, FATikfk, H
R, BIFHIOCBHI6 S48, BREL, B
iz —80C TR LI

SHELAR, ThbRkSSERLY Y v o%kE
ThZhOomED 3 EREIERCNL, 77 v vigy
FAFRET > AL~ (Potter B) Cher 4 XL
FOFT LA — & 10000% g T0HREHERLL,
EFronwT 2.1 LR L TEROBEE OB
EL.

I 35 X O DO BER OWEVEFIZ T 6 TR R HHE
RS DVILEEEREO NI O TIR6 ED
SEHEELTEL, SHLRARRCOE, RLIEKD
FHLERE 100 & UCHBROEXMEYER L.

Bk IUEE

B POFEREMN Y Table 2 R L.

LDH : $ii O MRS T2 0RAR T
B, RSV TABRRELL, IR
I HAH TCA B2 LT ATP RELE, BB
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Table 1.

Tests and kits for enzyme Assay

Manufacturer

Test
(Abbreviation) (Code number)

Manufacturer

Test
(Abbreviation) (Code number)

Total protein Wak Dipeptidy!-aminopeptidase IV Fuji rebio

(T-PRO) (274 24301) (GPDAP) (FS 113)
Aldorase BMY Glucose-6-phosphate dehydrogenase  BMY

(ALD) (123838) (G6PDH) (124672)
Alkaline phosphatase Glutamic-pyruvic transaminase SKI

(ALP) (277-64191) (GPT) (89049)
o -Amylase Beckman 7 -Glutamy! transpeptidase

(AMY) (AU 3203) (C r-GTP) (158208)
Acetylchol inesterase 2-Hydroxybutylate dehydrogenase BMY

(AC-CHE) (124117) (HBDH) (124800)
Pseudochol inesterase Isocitrate dehydrogenase BMY

(CHE) (124125) CICOH) (125989)
Creatine kinase BMY Leucine aminopeptidase Wako

(€K (126322) (LAP) (279-64391)
Glutamic dehydrogenase BMY Lactate dehydrogenase Shinotest

(GLDH) (124311) LDH) (403020)
Glutamic-oxaloacetic transaminase  SKi N-Acetyl- B -D-glucosaminidase Mei ji

(GOT (89049) (NAG) (NAG)
Beckman : Beckman instruments. BMY . Boehringer Mannheim Yamanouchi. Fuji Rebio Pharmaceutical Co.,Ltd..
Meiji ¢ Meiji seika kaisha Ltd.. Shinotest . Shinotest Laboratory. SKI : Smith Kline Instruments Inc..

Wako . Wako Pure Chemical Industries Ltd..

BEFAEOBA A RCEIOMLTED, ARG
GREGIBHED) RS, RyTOiREL, Ebi
Zoi, BFBE (FFAOREY), =36l OMBOMBLHEE
JEY) s X U4 b B ERL.

HBDH : LDH 0 4 v = v+ 4 20D —~> (LDHI)
TH Y, FENESCEWTABY L € VvBRER
L, TCA EE% A LT ATP A 5T MR
TR, DR LEL, RO TERHREL, &
Y di =T

ICDH: 3 + = v VY 7IRRET 5 NAD L Hif#H
L+% ICDH i LT, TCA @i DOREIERE S &
V7= vEEDIhOJEE HEMLTW5 A+ O
NADP w#ifss &+ ABALBLEER T, LD ED
B,

G6PDH: A5 v A Fh LTV, 2 VAT R —/,
KX UBRBR AR L e NADPH Ofts, H5\
BEBRARIC LI Y K- A-5-Y VRO i EY
TombR TR T, BT (REY) eRbEL, K
WeRH, BN & E@Bﬁzfo;U‘FﬁﬁmrM, 1)
R, Bfits X OB D By s

GLDH: 7 3 /@ » Bﬂ%%ﬁ L7 veE=7%¥NL
TH 4~ DAY ERETORBL D VIIRFELLT
BT 7 3/ SFLEBBCEELTHS I b2
v ¥ 7 REORGETER T, FlckbE, ¥
B GRATED) 3 X OB HEIE .

7-GTP : BB 5 T 2B AETHD, 7
: JBRBIEIRWT -7 2 I AREE R IMKSEL,

FD r-INRINERMORTFFRT I /VBRE
frt BEEATREE T, WEDE (RIRMIREY) R bEL,
HACTER (RET, Feiiifte~ v vIREEST
B EEY) 2Ey

GOT:7 3 /B s TCA MR EDELRTEVT,
73 BRBOBMORMTH BT I /LS
THEBEE T, OBCRLEL, BEG, B (R
Wiga, MO S v =) FIOFE (MER
T OFFHIREY) iR,

GPT: 7 1 7 R R @ ORI ARS LR B BIED
W7 7=V 7ra—ARRTHERERFST5E
BERT, FRCRLEL, ROTERS I UEHEBI
L, IHRE, L BT BisIUREBR
W,

CK : i o TERShic ATP 127 v7
F= v ) VEBOHB CTHRBARCKHIRIR S, o TRE
7o ATP get 2 gk I B I ST 5 & DAL
I, R b E.

AC-CHE : i@ RT; O {LEMEEMHR L LTD 7
wFa Y VENMET B OMAIREEL I AE
FBRHHL, EBRVCTEER XU+ GHLE
OHEREDY) T, THRE (HEMRY) Wi
BV

CHE: y#y a2y vEBOREHIRBBOT YV
Yy VEIRERTA MAS MEERT, KE Ulond
Bl wEbEd, mE EB I CT2En (HiL
B OSREEDY) ILBRE
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ALP: fIREDOEEAHKE L LY vERE O E
B DOBEY AT 5 DKy HERE, BR GEAC
RAFTORTFEY) widbi<, Ruettifhesm
, THZEE FEEROBME), M (fagto
B, kb o 2 BmRY), 38 LR
PRED), HB BMRDY) B IUETRCEENS
[N

AMY : SE0 a-1,4 7V 2y AR5 v X A
YT 5 K RESR C, BB (REMRY) i
LR, RWTHZIEE ) |y

NAG : R BEOERTRIRC D 5 B-N-7 .+
N-D-Z N a3 = VYT 5K BEE#E T,
B b@El, kKW TzER, FRER (BED), BK
GEfrn R BRCY), SATHR (B3fERR®), TEM,
BB X OFi8l CMEREL EE?) @,

LAP: Nkiiiz e £ o vk o 7% F i fEfl T
DMK HEER T, BH (RAE LAY witd
EL, EEBR X CEG ERE.

GPDAP: Njic 7r ) v &3 5 — 7 vilik
D7 F FICERT 2K RESEY) ©, B
HEL.

ALD : SRR O R KB W THE—0 CG—C #

B0 « ARIBE ST 5 RIS AT o R RY R T,

B CRBds X OUMROBE, 15, IRiEHS X Ok
DO, ek & HREY) TRIBL, KW T°F
BT E-.

MM EOEE L LTREFROBBLHANSz &
BENFBRO—2TH 5. MGHEET HREED
REFERMETh Y, MHHEROEE VA OETIH
LH0ETHlRr bR S hcEREChR T L0
LRbHh, Thi3—BCRom SOEECI 540k
Fx bhT\\w39,

D Rk 3REREARD B iRk ok

2) HMRIBLEENE DT

3) MBIy, B L HEM

4) BEEORD B\ iRHHES O B
T COFEERTHELRHRE, EREEAZARE
FEHCHHLTE Y, BEXOEvLOH 14~
14000 fE %R L, HEBBEEITCX vEEREORK
LT kR Lic. FEROAKMOMEEIRALIL Dixon
boHFEES) LolE:, LDH, GLDH, GOT, GPT,
CK,ALP :s X U' ALD T3 iR & T4 b, ICDH,
G6PDH, AC-CHE # Y U8 NAG CIEIA R IR » T
B, OB, i Wistar 2 F344 05 5 + T
ITMEEER OWEE A X213/, Hie GPDAP
CELVWENRDZZ EDD, RFEZLIS L0015

higue,

HREHBOFEECHABRETE LV 205 2AKBEHRT
KDL 5 DHH 5.

CK (F#45 100, LB ¢ 11, B8 : <4)

r-GTP (BREE : 100, +3585 : 8, {4l : <14)

ICDH (0B : 100, P : 17, Mg : <14

Zhooft, CK LT ORREIE OBHEN
EVTeb il VS e Bh 52 5 LiBbhicn D
T, BRUGREECEDS THREEBH L VLS. 1o
FEOHE G B ALD Js L 08 AMY $ 2 h 2hls &
U HRABERNTH Y E 5 Th 5.

—7, B TEEDOENKEL WARESR TR
DY LONET RS,

NAG (#85 : 100, 2Z=2}5 : 78, HUIRER : 76%)

G6PDH (&% : 100, 84 : 82, B : 72%)

AC-CHE (@ : 100, 228 : 77, +=3515 : 64)

GPT (FFB : 100, 225 : 68, H : 49%)

LDH (&85 : 100, 0ff : 74, 2205 : 43%)

mFiehiz Table 1 iR & N 5 & 5 e CHBES
PHWFFET 5 & Hhid, BiieE T, ebiEko
B, ASEROEEORV L O ENEEHEOE
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BB TH OO AILRIGEAEL, HDHEFEI M
PIERED 2ERFH L REL, nEOEk v
~L O B BIFEIC 43 D PHAH £20% D AR RS
THBE, Pz LDH T2 B 8 3 X OOtk
@ LDH 3t Frez2fhisko LDH 22 foX bR
R T RGNS (BB g 1/2 OREREIR
fLed b, AL TThEFho R EEEHE YL
G6PDH, NAG, GPT % k vt AC-CHE ¢33 1/2,
HBDH, GOT ;X vt CHE 33 1/3, GLDH %
U ALD -ty343 1/4 7 505 ICDH Tigig 1/6 D g
DIEEN OO RE LRI THE EMTELH T
55 Linlichid, EEDBCIREE AR
TTh LW HEMAEL LY TFOREINE L B
LETOEHEA—FBE T LxE L bhd, %
TH—DHBROLYEEE AT B LB/ THY, I
BEFE OB v AT ke Ly 2RFaS KT
HILHR OBFHMROREIXE T ETTEN LD
it b,

HMEOBEOBEN KLY, HMROBEICX 58
ROBEHBEL TV BRERIHROAEHDLTH S
Wi EO—EARENCMBPERAT B TH b,
% DEFHOBENME VA TE LWy R
Eweie b,

LR OHEE AN OITHED 5\ M IROETER X
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LTS TIEHEIRMEVCASEMEEHERRET 5100,
Mg oREEEc s b RHgd~O NI S hl
BUvRALERDLEEL LR TWST.

MESEER OENE v~ DEENIRIE Ol i« R
Boidsdid, FhoTRTOEREIMAEHLE -
BRETHD, W LT LA OEEDIEM %
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5L3DLEZDHIB.
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D RNBSH, IFES: FRSRERS, (1982) B
815

2) RAEH, BAKE R, DI BERESRY,
(FBF49%E) BIAHEE

3) kiEteih, XEBET, HERT: BX0HDA,
101, 679 (1977)

4) WE ¥, AIiFmEsE: R, 5 94 (1968)

5) M. Dixon et al.: Enzymes, 3rd Ed., p. 634 (1979),
Longman Group Ltd., London

6) FifmiFExRD: AERR, 103, 51 (1985)

7) BEERRK K F WWPES: KFH 5 125
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Studies on the Cultivation of Turmeric (Curcuma longa L.) 1

Varietal Differences in Rhizome Yield and Curcuminoid Content

Kazuya Ao, Koichi KaBuract, Toraichiro Seki, Tomoko ToBATA,

Motoyoshi SaTakE and Masanori KUROYANAGT

To clarify the varietal differences in yield and curcuminoid content, four varieties of turmeric, Curcuma

longa L., were investigated at Tanegashima Station of N.I.LH.S.
One group contained two strains; Tancgashima and Rep. China which

be classified into two groups.

were characterized by large plant size and low content of curcuminoid in the rhizome.

It was found that these varieties could

The other group

contained two Indonesia strains which were of small size and had a high content of curcuminoid. A
definite correlation was found between the size of the rhizome and the curcuminoid content.

(Received May 31, 1986)

v 2 v (Curcuma longa L.=C. domestica Valeton) ¥
4V VEBREY €, Ya v FHOSELETERTH Y,
BH7O7 «T7UH A —-ALTY T ORI
T35, FIPBiT 2 RE[T1675E, FEAHERD
BERED b b, BERERT T 1866EFHHE
ittt oxEg? b 5. BAETIE, HBERY
BECRAERE TREINIEWVIEEY 2HAT,
HREETERCEESh, ECHEARETIHL

* WEERAE

LREINTELLDEHERL T2,

v v (ARERFIHEESE, B8 3, Ik
R I CRRF AR E LTRHAZIATHWS. v
VOBRBERILEEMMUTE D, vavORE -
SERHEORHE AL FRTHT EAERIhTH
5.

Lal, BRCET2 Y 2 vEENHUTIRWERR L
LT, BFY GbBAETRESh TV AR, Wi
RLEEMEOOIML, REDOEZE ERIEHLT
W3,
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ZC T, Y TREENHD, BETETHLIHDR
BIhtTwsvave, AFLEL2, 304EHEY
a v ERREL, TOREREEI A2 I VEE
BLOREMERTOWTHERBRYEKL, ET0
MBREBLOTHETS.

SR s X O R

ALy 2 v 4 i, Table | R L1

PRI, BFRAMEAKCEBEINCHNOBDE
EAET, REEXEEFO. 8m X £kfH0. SmT, 1k
Wi h33FkE LC, 198345 A 9 ATl (-, Halm
& (kg/a) (X, Br%3. 6, MHAMAIKS. 7, Wik» V1.1,
ZOfBEFE30.0, #h¥58.0, H48.0, LA LE L,
EIER UIsd o fe.

A A, B R, TR, 1R, FE
£, 1BREFRRICIRBER (BIRE (WAU0H
D4 €) hOIERMELICREOER]) & 2KIEE
B (1 KEENLERNE LREORR) oW T
P L.

R 4 BETOVWTORERSY (73 vE) ©
ST, 1KRE2KBEERHFLT, ThFhieo
WA ER T T 1.

Fe, O avDr x ) —Atil=% 20D,

Table 1.

VIIENAT A e NS5 T 4 ~FERETIE
X b, curcumin, monodesmethoxycurcumin, dides-
methoxycurcumin @ 3 fif D&ty (Fig. 1) LR

T, ERE LTHAV. £ERO—EREDHNY
fEb, BE¥ st 757 4 — (HPLC) kit
DPE L7 OB/ LOMFEY BRI LS (Fig.
2), BRIFREHBMAE LR, HBEHER, £
T 200mg BBL, 30ml o2 %/ —A%ng
TIRREMEBEIR LT, B A8, EHEALT, &
DM A & ) —AFHL, ERE10m! & LT,
Zhu HPLC ARG E Lie. &f43, Fig. 2 2
) B e

HPLC ;3 Showdex @ C-18 » 5 % F\, BT
TP = bV A-K-EEE=10:10: 1 ZAVTTo 1.

1. REMOH LHOME

PARE DK OB E & ke hiy, Table2 @
FTEEVTHS.

HX, ZHRERIVESEDISHHEOKRE XL, #
FEES>BEESA VIR TED> Y + 7 No. 2 OfF
MEZRL, BOrRETEESCEGBED DL, 1V
Fxro722 029 No2 Oy Dbl LAt 5.

Introduction Records of Investigated Varieties

Strain Name
Collected Country

Collected Date

Collection Notes

of Variety

Tanegashima Tanegashima,Japan Mar.1978 Farmers' Field

Taiwan Rep.China Apr.1979 Toho Farm

Indonesia Indonesia Apr.1978 Market in Indonesia

Java No.2 Indonesia Apr.1971 Transported from Izu Stn.N.I.H.S.
Note : All varieties here were cultivated in Tanegashima station

H
07730
HOMOH
OMe OMe

Curcumin

oo
HOMOH
OMe

Monodesmethoxycurcumin

o

i

Didesmethoxycurcumin

Fig. 1.

Structure of Curcuminoid
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curcumin

monodesmethoxycurcumin ]

didesmethoxycurcumin .

=== |
— |-
1
Mo
.
L R
I
o JAY \
0 S\ ]. . \
o NP A A, swt S—" S—
) < T
o Y

HPLC condition:
column; Showdex ODSpak, 4. 6 x 150 mm
solvent; CH3CN—H;O—AcOH=10:10:1
1.5 ml/min
ditect; 420 nm
Fig. 2, H.P. L. C. Chart of three curcuminoids
of MeOH ext. from Turmeric

OB T OLER S X O 1 BRI, £RHEE LED
FBERAZFVLC ENDLAT, BEFERARETRILG W
HHRTHDEBELL. Lirl, ERERLAELED,
20 em fEF CHEME T HER S L, BERE
BEZDADOI. i, BEFEERSIUEEER
HWETAM, A VFRYTERIUY + v No. 2 i3
HBED LRI

—f, V2 VIRHEE A RERM O T, BED
DI HIR CTRAEHTEEL TS, M RT5 4 Ml
DIHEMD i, BETOMBFIH D2, 5L L4
H, NECEESYRETROERIED R,

2. R

4 REOBRERET, Table3 wRTLEDTH L.

BERE () ThhE, BTAES I OABER
m? Wiz h 2.4~3.0kg DFEADRETH DO
L, 1 VFxY7ERXVY+ Y No.2 3 L.5kg #
HORETH 5.

Fil, 1RIBERIV2RBEORGRL, BGTE -
ERBIVREBENA VIRV TERSIV Y+ 7 No. 2
Ihy, EFRMASEVEANRED bR, Tihbb,
HERE (&) SIVCRAEHRREEL, HREE (&
TEIE - BBE) LPRRE (VIR TE: Oy
7 No. 2) LRHLMRABITES.

—H, 1RBIV2KBEOLThFhOELIT, &
FEPE32.1:67.9, BEESL1:68.9, 1 VX7
P261.4:38.6, U+ v No.260.0:40.0C5%. D%
D, WENE (&) SIVAEHREE S, PRSE
CHTAA VR YTERSIOC + 7 No. 2 3%, %I
REOBETRESIVRBELI VL, 1 KBEDCLSA
2 fEHTh B.

T, HENHEOGTIE, HEROMTEES LY
BEBEL, BHARDOAVIFFAVYTERSIVC 7
No.2 LiMFITHZ ENRTES.

3. HWERH

4 REOHER G, Tabled RT4EE0T
»5.

ZOENPLLHLMEI IR, 1 KRERIV 2K
BEEd, 3BHO 72 3 VEOBERERIE, 1%
KRB AEEE B LIS, Thbb, HY

Table 2. Characteristics of Top among Four Varieties
Tanegashima Taiwan Indonesia Java No.2
Number 20 20 20 20
Plant Height,cm 176.9211.3*  165.6 +7.7 144,016.6 131.6 £24.1
( 6.4 ( 4.7) ( 4.6) (18.3)
Number of Leaves,/Plant 15.7 4.9 20.9%7.0 24.3%6.4 25.7%4.2
(31.4) (35.0) (26.1) (16.2)
Length of Leaf-sheath,cm 61.9%7.2 54.5%2,7 45.,21%2.3 41.5%6.2
(11.7) ( 4.9) ( 5.1) (14.8)
Length of Leaf-blade,cm 123.5%6.2 112.8%5.1 103.5%6.3 93.8+17.6
( 5.0) ( 0.8) ( 6.1) (18.8)
width of Leaf-blade,cm 17.6 1.4 16.8%1.2 17.1%1.4 16.2*2.6
{ 8.0) ( 6.9) ( 8.2) (15.9)
Number of Sprouted buds,/Plant 3.0%2.0 3.0%1.0 2.7%0.6 3.0%1.0
(66.7) (33.3) (21.4) (33.3)

* mean * S.D.
%% mean{ ) : C.V.

Note :
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Table 3. Differences in color and yield of rhizome

Variety Inner Color of Fresh weight:,K.g/m2 Dry Matter Percentage*
Rhizome Pri.Rhizome Sec.Rhizome Pri.Rhizome Sec.Rhizome
. . Kg Kg % %

. Tanegashima Yellowish Red 0.77 1.64 19.02 18.00
Taiwan Reddish Yellow 0.92 2.03 21.52 20.18
Indonesia Yellowish Orange 1.09 0.68 18.00 14.58
Java No.2 Yellowish Orange 0.87 0.58 17.39 13.66

Note: % Air dried

Table 4. Content of Curcuminoid in Variety of the Turmeric

Variety Plant No. No.1 No.2 No.3 No.4 No.5 Average
curcumin  0.90 % 0.59 % 0.52 % 0.43 % 0.18 % 0.52 %
Pri.Rhizome mo-des~MeO 0.58 0.47 0.46 0.26 0.14 0.38
di-des-MeO 0.1 0.032 0.024 0.040 0.008 0.043
Tanegashima
curcumin 0.83 0.42 0.53 0.37 0.19 0.47
Sec.Rhizome mo-des-MeO 0.39 0.21 0.27 0.17 0.09 0.23
di-des-MeQ 0.069 0.016 0.020 0.033 0.006 0.029
curcumin  0.63 0.85 0.74 1.02 0.45 0.74
Pri.Rhizome mo-des-Me0O 0.39 0.68 0.53 0.64 0.19 0.47
di-des-MeO 0.066 0.063 0.058 0.081 0.022 0.058
Taiwan
curcumin  0.80 0.73 0.83 0.70 0.56 0.72
Sec.Rhizome mo-des—MeO 0.38 0.38 0.36 0.26 0.25 0.33
di-des-Me0 0.059 0.059 0.066 0.038 0.0 0.053
curcumin  5.46 6.26 6.22 6.38 4,66 5.80
Pri.Rhizome mo-des-MeQ 2.48 3.24 3.12 2.94 2.28 2.81
di-des-MeQ 1.68 2.06 2.00 1.88 1.50 1.82
Indonesia
. curcumin  6.04 6.50 4.96 5.52 3.88 5.38
Sec.Rhizome mo-des-MeQ 2.68 3.18 2.42 2.50 2.06 2.57
di-des-MeO 1.58 1.72 1.32 1.30 1.24 1.43
curcumin 4,52 5.50 5.02 5.01 3.63 4.74
Pri.Rhizome mo-des-MeO 2.50 3.91 3.26 3.59 2.43 3.14
di-des-MeO 1.76 1.23 1.55 1.61 1.07 1.44
Java No.2
curcumin  4.26 4,07 4.88 5.15 3.81° 4.43
Sec.Rhizome mo—-des-MeO 2.50 2.85 3.19 3.26 2.49 2.86
di-des-MeO 1.40 1.05 1.31 1.26 0.98 1.20

Note: the MeOH extract of Commercial Turmeric
Curcumin : 2.20% mo-des-MeO : 1.20% di-des-MeO : 0.58%

Table 5. Classification of Investigated Varieties

Characteristic : Tanegashima Taiwan | Indonesia Java No.2
Plant Size  Plant Height ! High High } Fairy low Low
| .
Length of Leaf sheath | Long Fairly long :Short Short
'
Size of Leaf blade : Large Fairly large: Fairly small Small
Size of Top ! targe Large | Fairly small Small
. | R . . 1
Rhizome Yield Total Yield } Fairly high High ; Low Low
Percentage of Pri.Rhizome | Low Low : High High
[} . : . .
i Yellowish Reddish Yellowish Yellowish
Inner Color of Rhizome :Red Yellow 1 Orange Orange
Curcuminoid Content ! Low Low :High High
4 T
] ]
{ I

Group Low Curcumin Group High Curcumin Group
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v 21 v (Curucuma longa L.=C. domestica Valeton) 4
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BERSIUBEER, PMEOA VYAV TESITY
v+ 7 No. 2 iZH#e LT, HEWNE (- ALY X
Th%.

2. Ldl, BERE (&) drdns | RIBZER
BHIL, A VFRAYTERSIVY v 7 No. 2 METE
ERIUVEBELILIRTHLZELADS.

3. REWEOMIL, HOROHETEESIUEE
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1) W. Woodville: Medical Botany, 2, 362 (1742),
London

2) kE=F: AAEEEOMRE, p.34 (1972) ¥
i

3) LE=F: HAREELOWMIE, p 167 (1972) ¥
25

4) LRANTAIEGRERRES: LEAB L,
p. 33 (1984)

5) BAAEHRHSE: FLVWERHBRIEE, p49
(1980) KIS

6) Hikih—, 3% —AEM: HEEHFSANEZT
&4, 51, p.64 (1984)
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Histamine Phosphate Reference Standard (Control 841)

of National Institute of Hygienic Sciences

Toshio Kimura, Miyako Onra and Akira TANAKA

“Histamine Phosphate Reference Standard (Control 841)” was prepared. The material of the
Standard contains 99.4%, of histamine phosphate when calculated from nitrogen content, and 5.58% of
water which corresponds to 1 mol of crystalline water per mol of the material. Infrared spectrum and
melting profile on heating (DSC) were the same as the former batch of the standard (Control 761).
These results show that the material is suitable to serve as the reference standard for histamine phosphate.

(Received May 31, 1986)

AR, EELTHEHOEYRAPREELD
BhopMETHEEDE (e A5 1 VEHE) OR
BiclWbh T35, HI0KIEAXERF i, EH
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MmO BB Lo tefcd, BERERFGEESRD
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# 3 1E (Control 761-767) fEIEF DML Teote
723, #5 4@ (Control 841) FRHERAHH L e D CHt
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AL, 5 2C CTHE L URZEEANE (DSC)
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4) TIBA HEIL8BWT I s MsovEEA
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GS5%Y 0.02N HEECHRL, 20 04 (7 3~
[ 3nmol, 227U 7w Y viX 6nmol #4%r) #EA
L.

5) WE oL~ vOBEEMTEBREYEVCCHE
ELt. '
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D R ELOREHET, BBz,
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ENLHBRACHEL, 128C i LB LS O@L
T, AIEEEHE S (Control 761) 4 RERDHKR AR L.
¥, 115C {HEDORERE — 712, #5dKDOERIIC X
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D&M (105C, 6BFRD T, ERAKIESBE i
W kbt

3) K& 5.58%Thols. HEAEIHPFELE
ThiE, BHEIS.54%Th D, AEHE—-FKLL.

4 eRFUV TN DIELE
BT, REERO 200 EOBREY COEHATER
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5 FHEIRAR2 b Fig.2 RARZ pAZR
. MEoERES (Control 761) L HETH L%, &
B E—BRED E Z A TCHD-.
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Fig. 1. DSC curve of the material for Histamine Phosphate Reference Standard (Controal 841)
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Infrared spectrum of the material for Histamine Phosphate Reference Standard (Control 841)
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Paraaminobenzoylglutamic Acid Reference Standard (Control 801)

of National Institute of Hygienic Sciences

Miyako Onra, Toshio KiMura and Akira TANAkA

“Paraaminobenzoylglutamic Acid Reference Standard (control 801)” for the Japanese Pharmacopoeia
was prepared. The following analytical data were obtained; loss on drying: 0.1%, optical rotation: [«] %’ +
29.1°, melting point: 173.3°C, infrared spectrum: same as the Japanese Pharmacopoeia Standard (control
711), nitrogen: 10.49%,, Thin-layer chromatography: no contaminant, assay: 100.6% by colorimetric me-
thod, 99.5% by UV method (273 nm) and 100.3%, by titrimetry. On the basis of these results, this ma-
terial was authorized as the Japanese Pharmacopoeia Standard (control 801),

(Received May 31, 1986)

#KIEBFERF JPXD) EROMERBRF DM
7 3 voERCHWSELGEARTTEERS (AR
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(Y A8
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BB L. PREESEORSLEMETT LY
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Bt e &, ELATHTH- .

6) HARIRA~7 + A KBr SeFIEE CHIE Lic
JPRS-M O FK#EIL A7 1% Fig. 1 i3, =
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Fig. 2. Ultraviolet Spectrum of the Material

for Paraaminobenzoylglutamic Acid
Reference Standard (Control 801)

h#% JPRS DAz b L HERT D E &, WHEDORIN
BR—ERDO L A THED, ThbORIEERITESL
ot

7 BHABIRALL A JPRS-M DEARITA
<2 % Fig. 2 @R+, BARERIR 273 nm Th »
fo.
8) @3 :10.4% (n=3, ETEFHH0.49%, FHHE
10.25%)

9) WErse~trs7EE Fig3 TRTIs5KR,
EARy FOR T ARy MIED b T,
10) SEE : JPRS-M iz bhta 3;, WEEEHER X U
FREERC Y VERET O L &, Th£h 100.6%
(n=8, FEHR%K0.88%), 99.5% (n=6, LE{RE
0.49%) 3 X 08 100.3% (n=6, ZSEHEIO0.35%) T

2500 2000 1800 1600 1400 1200 1000 800 - 600 400
o Wave number (em'l) : :

Infrared Spectrum of the Material for Paraaminébenzoylg]utamic Acid Reference

front

U O

—_ B — start

JPRS-M JPRS

Fig. 3. Thin-layer Chromatogram of Paraamino-

benzoylglutamic Acid
Conditions; TLC plate: silica gel 60 Fa5q (Merck,
precoated, 0. 25 mm), developing solvent: a mixture
of dehydrated ethanol, n-propanol and strong
ammonia water (1: 2: 2), detected under UV light
(254 nm), applied amount: 150 pg.
JPRS-M: material for paraaminobenzoylglutamic
acid), JPRS: Japanese pharmacopoeia standard
(control 711)

Bof. fRL, WEES IR EE I JPRS ¥
100% & LI & EDETH .

BESERNE LTAFLEATT I /IRy VIS
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N E 3 VY BARRITERS (Control 711) & HiEE
B L. *ORE, HB7e~t 277 7HETCEN
HIERHDRED SR, LOERBEEERERL
—%L, TOMOWBHERIRFTHo. ThHD
R D, SEAF LR LR H 4 AR

s (AAERAEER) CEHLLAAYE TS
&% 50w, Control 801 & LCEA R LT,
B, EEROBERSLVBHVIEWERE
AT HERL L BILE T

EvEeRB~ v vig= L =4 + U viERES, (Control 851)
FXET] - K¥feR - Hp ¥

Ergometrine Maleate Reference Standard (Control 851)

of National Institute of Hygienic Sciences

Hiroshi Tokunaga, Toshio KiMura and Akira TANAkA

Ergometrine maleate was tested for the preparation of an “Ergometrine Maleate Reference Standard.”
Analytical data obtained were as follows; loss on drying: 0.67%, optical rotation: [a]Z’ =+52.5°, melting
point: 188.1°C (decomposition), infrared spectrum: same as Ergometrine Maleate International Chemical
Reference Substance, thin-layer chromatography: two contaminants, assay: 100.5% by UV absorption
method, 100.8%, by colorimetry, 99.6% by non-aqueous titrimetry, and 100.8% by high-performance liquid

chromatography.

This material was authorized as the Japanese Pharmacopoeta Standard.

(Received May 31, 1986)

#E+—WERAERF (JPXD) ~v4a vigg=nr=
AV vOMERR ERE REOSGEH—ER
%, TEFE FIUVRAEHEOEEREDRE, JPXI <v 4
VERAFA=AT ALY VOERESIUVREOSE
R, RV 3ETALRRPTEER
(BAERHERER) “~vA VBr=AT 2+ ) VB
¥4 (Control 851) * i35 LIcOTHET 3.

1. EH +v FPEMRSTLI VEALL

2. BRYHEGSIVREE EERLxsRHHE (Cont-
rol 277012), HAKEHEEHES (Control 755), XK
BREERRD LAV SRR, s~ 77
TRAYIAXABIOKBREF v Y v ARERZRANT
FABLL 7.

3. ¥R BH QV-50 MoK EEr, Hiz270-30
Bs e Est, i COMTITE-T BABhngels
B, FIUCHIZ638-4BERAEUV 2=5—, &
#C-RIBE 7 a~ bty 2 RFWE

4. BEBAE BHeiTioohit, JPX o—ig
RBRERSIVEERE SR ‘vl vBR=ATA)
v ORBRELERA L.

i) @@z e~ 7578 B, EXHERRD

Eagg (JP), RIUEBESRYHE (ICRS) ¥ig
L, *0 Smg ¥HBECED, 2£/—21 1.0ml
CHMT D, #%W 0pl Fok Llem DICAH y
L, BRETH. sruhis s Ax—LEREK
(4:1) #EEBG®ELT, # 10cm BEALLHE, &
BRABEET S ChRpYrAFALTIIRVIT
AFe FREYHSCHEL, REECOAHXy b 2H
=T 5.

i) ke ARETERL, Tof 0.04ig%
BEED, Jokige ke S0ml ¥ing, BhT.
0.0l N BEFERCIHET 5 (BAEMEE). RROH
BCERREZITVHET 5.

0.0IN ;B3 Es 1 ml=4 415mg CioHzN;0,:Cy
H,0O,

i) AR M (UV) 3% ARk X ot ICRS %
L, 208 0mg B R, Kt THE
ML, FHr 100ml L35, o 10ml 2EER
B, K TERK 100ml &1, REBEESLUE
BEHEWETD. OO, 312nm ©RIFT BRI
B AT B XU As 2JIET 5.

=V VBaATA MY YO R (mg)=EEFOR
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Fig. 1. Infrared spectrum of the material for Ergometrine Maleate Reference Standard

(mg) X At/As

iv) BEEksn< 757 (HPLC) & : JIE &K
#H—h 5 4, Unisil Cg(dpm), 250x4mmid.; &
B, 0.5mM p V=7 S VEFEDT =Y
A - 50mM Eepgizfiwr (pH 3.5) B¥ (1:1); W&,
I ml/4y; BHEE, 254nm; » 5 A@EE, 30°C; #
HiREE, 0.16 AUFS,

BIEE—ARE XU ICRS $ ik L, +0Of 20 mg
YHBRED, XEdmrTEHE»L, Fie 100ml &
T5. O, thih, 5.0ml wHEERERKR (17
a-e FedvrarAFr vy 20mg 2 %/ -1 100
ml BT 5) 25ml iy, 2% —ARTCERE
Z10ml 2L, REBRBSIOEERKETS. R
REW I TOBIERIK 10p1 % HPLC # 5 aimiEA
L, E—-/7MEL Qris X Qs R® 5.

2 VA VR = AT A ) vOE (mg) =fERERDOR
(mg) x QT/Qs

5. HERER

i) R GERORET, REWikiol.

i) EERRE0.67% (0.2g, YV AN, 4B
D).

i) FENE ¢ (a)f=+52.5°

iv) b 188 I'C (D).

v) FHABIRARZ b Figl RiRT &5 D,
ICRS LE—DARZ b L%TT.

vi) #iB7 v~ 7578 :Fig. 2 RRTIDR,
2EDTED AR v F RBEE L.

vil) & : UV $:-100. 5%, Hagiik-100.8%,

Solvent
front
w OO0
spot 7 N
A B C
Fig. 2. ‘Thin-layer chromatogram of ergometrine
maleate

A material 200 pg, B: Japanese Pharmacopoeia
Standard 200 gg, C: International Chemical
Reference Substance 200 pg.

JEk g E-99. 6%, HPLC #:-100,8%.

] i

ERESEHE L TCAE LI VA VB LT A MY
vEEERE LR E L HERE L. @§F s~}
77 78X b, FERdit, 20T RIE S
h, UV ik, kg isk, EXFEEE, L0 HPLC
Bz X BERMEE, ThEh, 100.5 100.8, 99.6,
BIU100.8% Thote. XOMOAEERL D, &
MAF UCEESERIERBRIRRER (BFER
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FERER) CHLCRBEEETA L@l FESGRST R LET.

B, ERGOETHI VB y

KRBEEWE BT 585 (58 330
ERWEs e = b 5T 4 — R I BMERD IV H-LDOER

BRI - EERIME - PO FE - JREIERK

Studies on Naturally Occurring Toxic Substances (1IT)
Determination of Gossypol in Seed Kernels of Cotton Plants by
High Performance Liquid Chromatography

Hideyo Suvzuki, Tatsuo Konpo, Mitsuru UcHIivamMa

and Masatoshi HARADA

Nomeir et al.’s determination method of gossypol in cottons by high performance liquid chromatography
was modified, especially in the point of extraction and applied to glanded and glandless as well as
to prepared cottonsced kernels. As compared to the glanded material, the latter two showed a very low
concentration of gossypol as expected.

(Received May 31, 1986)

RERPER, Rkl UTaT AR AR
EXNTELEY, BERE> TThRETh3AE
CBEREMHCHALL S LT3 RABHETHRT
W3, BECREBDOERALATFARYTCHL T VA
-1 (1,1°,6,6°,7, 7"-hexahydroxy-5, 5’ ~diisopropyl-
3, 3>~dimethyl [2, 2’-binaphthalene]-8, 8’-dicarboxal-
dehyde) (Fig. 1) & ¥ h T\ 5.

TR ARDWTL, KL ECEED e
REhfe@ifrih s, thick s LRED4, 000ALL
EOBRABFERECE T, 99.89% ORIERIEH
bR, D25 = X s FHRREEGTS
iRk BEvbhTnws DX 5TV R—-AIKE
X ARIEER OB £ BN ORISR oW, [RH
RERFHREIBRERRCTbh TV 5.

—%F, BEOMORSIEFHTIZ nbELLE,
FTYR—-AORFERFE L LT LR, 2O
B, TYHER=ABT N Y BERICHFETLTL, g
RIS EhPeT v WiHBERFIA LTI v~

CHO OH OH CHO
HO OH
HO CH;3 H,C OH
ch CH:} H:;C CH3

Tig. 1.  Structure of gossypol

AERENGIRAENEALTHLRTHS. ¥1,
TYR-ABERETOAEBREET DT, HfE
HRICL VETOOERYELL, TYR—AREE
2\ (Gosgppium BATIH) OEH LTI TV 5.
T TR, MO LROFE, RELEOR
BIZY s CT Y R= N EENEDOBETT H0%4
SHMCTUTOEREEREEE LI

£ B JG K

REhbo =R L O, BIXL5HAZH
HfffE7e Nomeir LOBEEM L7 v+ /7 78212
BLTF3z kel

1. #& #

FERISSEILA EER AREAR (5945 7 ik
el X EEDD - IOREERE 4 RE
g i: LAY N

AU v — R &S DMET
Fi97% + st 3% O EEAR)

B : &b hEMRE

C R LARE

D:Ric LY DR

2. BE-H#A

1) FvAa—n : Sigma #HHL
CHE—-LEE89.6%).

v R—A-FER(s
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9D TUR-—ALEBEEREE: T YHE—- - 1L2
mg 7+ b= bV ALREBERLTIOnN &L (=
v — 100 pg/ml).

3 YR AR F VR — VERRERCR
H7b=t I AVTHERLTAVA

4) BEAmBBLt:95%=x/—n 715ml, 5k 285
ml, =5 t=—5 200ml, EfEE 0.2ml X EAHL
e o, ‘

5) w74 b FEMEEH No. 545 w1

6) IVHE7T—74rx— :Milipore H:H K7 —
A £ 0.45 pm,

D - RTRIEZEOBBER £+ -
MX-1208.

8 kEUFA¥—:1V—-) VI VvvEX-EOH
FEBMERTGOR 2 = A=y rbhePr 4 ¥—2H
W,

3. EmEREB/aT ST T4—

Ak Varian f81 5000 E#HB k7 n= /7 7
RV, M L RERT () IR WA BN
4 fVste. 1 5 4 ¢ pBondapack Cys (& 30 cmx
B 4mm, Waters #:81). » 7 AEAR; 5ol B
Bl 22/ —n K (9: ) OREY VEERO.1%
AL b o, FE : 1. 0ml/min, fREs; 0.04 AUFS,
PE : BE 254nm THREER ATV RK—NDE—7
ERH D, #ENRERBTEOSEERD.

4. HH - ARFHROAM

Rtk s 2 —CHRBRLTHEVRKE Lis. £OH
Kk lgkeiA+ 2g LEAMHEEE Oml 27 7
e, chidbhUbsHlikKkThaeLicrE
LRy P LTASHEIREYF S AL &
EL =R =t EHFFTAT 4 A5~ (B3G3) FRHITR
BlHBLI. 74 4% - EDOREILE SCEAHE
BTHEAEBL, HEEY S0ml & Uiz (RICHE
REFELOTVOTEMGERNTED). T OREY
By 7RBL, LLeAFLBHYI T IERY
Bl Shiic&si (200ml) o—f% 3 VA7
—7 4N F—THBL, REEGEI v~ b 7F7 4~
FRBRBE E LT

1. HHHIC?WT

BERFR lg R¥EM Loy H— 1 -EE Smg (X
1 ERZFOME T4 0B EIRI N 55, MEHRE
o kcir Fig. 2 1R L X 5 W B FRED
ETEIbRITVE-ANNHEESh, 4EEREE T
Wit %o, HBEHR4EE L. RSdoTy

501

e

1st 2nd  3rd 4th  5th
Extraction time

Relative peak height

Fig. 2. Relation between extraction time and

recovery of gossypol

The peak height produced by injection of the test
solution at the lst extraction is taken as 100,

Gossypol

o 2§ ¢ 6 8
Retention time (min)

Fig. 3. High performance liquid chromatogram of
test solution of glanded cottonseed kernels

Chromatographic condition: Column; gBondapack
Cy; (length 30 cm x ¢ 4 mm), Mobile Phase; 0.1%
phosphoric acid in mixd. soln. of methanol and
water (9: 1), Flow rate; 1.0 ml/min, Detection;
254 nm.

A= VRO LD LY VERE L LI oW EAR
D HOH BYH, SEOHMETHWIEH, Smith
D fapt-? TR O T v HE - L oIt Hvbh
TW2HDERULTH Y, LbXAEGT ToRMN
THHDOTARBRE CIRERERZIEL TS ER
5. SENL, BEEOHORMER Litho e,
5143, HARNOFEMBE LOLEYFELOWMREIL
2, FOBEWRIFEELEL OIS,
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Table 1. Contents of gossypol in cottonseed kernels
Sample Content (%)
A Undelintered glanded cottonseed* 0.042
(Linter) 0.018
(Seed) 0.043
B Raw glanded cottonseed kernels 0.44
C Raw glandless cottonseed kernels 0.007

D Roasted glandless cottonseed kernels

0.005

':Weight ratio of linter and seed: 3% + 97%

2. A3 T T 74—[CP0T

WMERO TV E— AR E LM% Fig. 3R L
fo. TYR—-AFARBRRFERZ 235 nm FEHTHo T
A, BERFUETO MY FBvh, 254nm Tfl
Bl ZOERTRIVHE-ALANREELEC—-70D
HBliz7eh otz ARETOBRBMAR, AR 5S4l
DEELYHR-ALEE0.004% TH b, EAR 20
DL X20.001% TH-t-.

3. HERER

KiE2 4 TOBREBRLOWTEAEEEYHALTT Y
H— A ZPE U RY Table | m—8 L. R
DLDOTIIREL UL EETR T FhlodoR

BRALYDORECLPRDO LV - RNEg TR TV

LRAHARBRME ZOERTH - e, TOREYIR
RiraBRYHR R EA LRDEM ST

F bt 3
BEFDOT VRN OERYEERE /7 r~ 25

7Y DT o BrfFid Nomeir 504 v BHE R
L, L THERRSEREZML . MEE LR
2, BERMGEOLO, AFROLWLO, BYaE
DDA, ROV ORMNEEFLD { DI,
B EDOLDORHENT Y H—-ADEEII Do
B, APMRLEHET RN D, EERYTE
TR AT BLTHELHRT 5.

X i

1) National Coordinating Group on Male Antifer-
tility Agents: Chinese Med. J., 4, 417 (1978)

2) A. A. Nomeir, M. B. Abou-Domia: J. Am. Oil
Chem. Soc., 59, 546 (1982)

3) L. C. Berardi, L. A. Goldblatt: Toxic Constitu-
ents of Plant Foodstuffs, Second Edition, Chapter
7, p. 183 (1980), Academic Press, Inc.

4) F. H. Smith: J. Am. Oil Chem. Soc., 44, 267 (1966)

5) F. H. Smith: J, Am. Oil. Chem. Soc., 45, 903
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<4 3 FFyvOLFESPeBT 2P GF 13 80
KRl Aflatoxin B, 24T

AT - BEIER - FETE

Studies on Chemical Analysis of Mycotoxin (XIII)
Determination of Aflatoxin B, in Edible Oil

Etuko IsonaTa, Masatake Tovopa and Yukio Sarro

A survey of the contamination of edible oils by aflatoxin B; and the removal of aflatoxin B, during oil-
refining processes was carried out, Aflatoxin B; in edible oils can be determined by the Japanese official

method for analysis of aflatoxins (Kanshoku No 128),
In the case of sesame oil, however, this could not be determined due to the
After refining the crude oils spiked with aflatoxin By, no detectable aflatoxins
Aflatoxins were not detected in 11 kinds of retailed edible oils.

was from 96 to 1009,.
presence of oily residues.
remained in the edible oils.

The recovery rate of aflatoxin B, spiked to oils

(Received May 31, 1986)

19844E 108 21 H fHE BFTH DR BRI [/
R HEILOMUH-REE S A HE Aflatoxin By- |
CiEER L, &AM O aflatoxin By OFED
HAPLTE Lot ZZCHBE O/ WMER VT
Aflatoxin By O #igid i Lic. ILRARALH
ORUTRHOBFE LB L, HRFAS PO Afla-
toxin By @i L1,

£ B K

1. & #H

FRNERERA & LTHIE O SERARAGE (&
FFEm, gHAEH, AALSbAZ LMD, Nit
SaRFEam (AR b, RAE AL
w, ARAMEN), METIESIVCARAAY - H
(FER, 1297) & Zhb&aAmc Aflatoxin
B, fE#sy; 10 ppb & 20 ppb % ¥ LAk

HIEO NS Y i &, = Diiic Aflatoxin B, gZig
¥ 100 ppb % #Rin Uic 3kt

FBEATEW (AFMBHER LB ATGHK
Aflatoxin By fE#t¥5% 0.01, 0.1, 1.0 3 X 0° 100 ppb
R L2306

PEorBROAHBRGH, HERFSIOES
L5 L, NAESIKTHE X OKERm, SHES
PAHZ LB LU —7 v VMY D F T HER
el

BHTREPOMTERD & LOHRM, By o,

Bimgi s X OB ta i (AARmmIgHERED & Aflatoxin
B, ZHeq % 100 ppb i L icalkt

¥ S L OFBB IS TIRORAE KM HA.
Pt L7 mahA aDRIEEEE L CHEA.

3 E 4% : HPTLC plates, silica gel 60, 10x10cm
(Merck) Art 5631.

Aflatoxin B; 288 : 2 % /7 — v 1 ml & Aflatoxin
B 28 10pg &% h 5 X 5 ITHE.

3. ¥ B

3.1 TLC

Schoffel Spectrodensitometer SD-3000.

TLC 2% » + FH4cHE « BREL

3.2 HPLC

HF V7 HIL655.

KeHigs : UV - B376558, M) - HiIr650-10%!.

3.3 4 A/7y+A (ELISA)

arF3 2fEE~4 7w S v— bYEEEF (MTP-22).

4. REMEME

4.1 gk (BEEBERAKI8E) iy, R
¥ 10g 2 300ml O3 e — IS DEED, 2 £
7 —n-1% EiEH (55-45) 200ml &~ + v 100 ml
EMZL0FHEMLIRE DTS, SMLIc~%vvE
2B A & 7~ —fiEwk (55-45) 50ml %% 10
BERL TS, A2/ —AMEREDA R I —L-R
BkEadbed A227—-nr-REBI7evirLa
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£ Riiho Aflatoxin By 2o\ T 139

50, 30, 20ml w=C 3 @AM T 5. M ETEKEERE
F YA 10g CHRASRECREL, TLC 202
HPLC flo#w k5. TLC % 5\ HPLC 23
WTEHL OGEYELROERVPRB P, #7
AZu= 2574 —()%F5.

4.2 REmh 10g % 100ml O —5 —midshig
b, zeeikraf) 30ml CHEBRIXEHTAIR=
Y574 —@Q%TH.

BERRBRETCH Iml m@#m L Sml o3t 70
WLt BREEIes BErY 714w
FEg (TFA) 100 g1 25K 100 gl % fn% 50°C € 3043
MEBBBERERRE, K-22/)—A-Txb=}In
(75-30-20) 100 p! = %% L HPLC Bkt &1 5.

4.3 ASaze<tZ574— (1)

BAABERRH 1285 OH KT 5,

4.4 AFarm=bFI5TT7 4 — (D)

REOmm oy 3 A5l 5 2B, ¥IA#, &
K#ifg b ¥ » & 3g, Florisil (100~200 mesh) 10g,
KBS PV v A 18D 7 medm aZHWT
BRI LY » 5 A% ERT 5.

FARHE P T AFIT 7 v vkl A THRVIARIEE S
T AMERFREINEYE, 7o ekl a-~F+ v (1-1)
30ml, zepkia-227—1 (9-1) 20ml DJFC
By 2~2.5ml OWHETH 5L W¥ESTS. Kkic
BRI 7 € F v-K (99-1) &V g4 1.5ml o
& ¢ Aflatoxin By # % X2 3.

4.5 MPre<tr 57 4 —-0%E:

KeAhfea v 4 va v b Uv—hiZ30RRERA
Uic# R 2 {6 .

BB

1) Zuwhkilsa-T4 b v-n-~F4 (85-15-20)

2) ZwmakAa-Tebv-L YT —(85-
12. 5-5)

3) =—F -2/ —1-7K(96-3-1)

CRTHER 2K AR L2 v F s v a v
b U—hIZ3ONTHIEE SR, 2ROWBIRICEFR
Zh41Eiz42 CHELE TLC BRgrERmc

AHX» b L, AWz Aflatoxin By KX A HE S | L,

BEGLE 1) T8cm BE—RBHIRS., RIKRT
#, MERELREEEFARIZ 90° EE LHBIR 04 i
Aflaroxin B, fi¥sgi % A8y F LCRBEEE 3) T
8cm RBAERB. B0 1 Ko MBRKIE— KRB L
$HIREEET AT 90° 53 L, MR 04 ¥ Aflatoxin
B, EREW R 2HAKy P L, FOIHDOAEy F &,
BR X RBI L T8 bhic Aflatoxin By & [{— Ry fiift
B Y 7B (TFA) ZERTAHE Y FL,

Mitlititer GV with 96 wells

BSA-0.02M Na-P(PH 7.4)70u |
anti Af Br 18G in 0.1%BSA-0.02M Na-P 20 121
Sample in MeOH or buffer

store for 1 hr at room temp.
Af B1-POD 50 11 1

store for 1 hr

goat anti rabbit 1gG beads 100u!

store for 1 hr

aspirate
wash with 0.05% tween 20-PBS(-)
|
OPD reagent 100 1 |

store for 10 min at room temp.

5N H280s 100 121

transfer to another plate

read at 500nm

Fig. 1. Enzyme immunoassay procedure for

the determination of Aflatoxin B,

BREBE 2) CRHEIR 3.

4.6 EEWtkr =77 4 —5lf

4.6 a) 5 I 4 : p-polasil 4 mm¢ x 25 cm

BEMH: rrekra-v e~z V-7 =}
Y~ Y Froty) = (75-22.5-3-15)

B ¥R : UV 360 nm, 45 Ex 365 nm, Em 425
nm

4.6 b) % 5 & : y-Bondapak Cyq

B K-2 &2 7 — -7 2+ = } Y 1 (75-30-20)

BH¥EE - 4% Ex 366 nm, Em 431 nm

4,7 EIA &fk

EHFLPOH - Fig. l DL ot
£ BB R

1. RmMER

1.1 THEOY 3 £ihds LU Y — 7 ihiic Aflaroxin
B, {i#tyi% 10ppb L 20ppb, ¥y 100ppb #H
MUZRE R 4. 1 KRG LAk R, Table ] R
Tt bh Aflatoxin By §3.84~100% EIL S hie.
LicH 5 FliE 4 U — 7 ilim bt Aflatoxin By 121
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Table 1. Recoveries of Aflatoxin B; added to several kinds of edible oils
Aflatoxin B; (%)
Method
4-1 4-2
added (ppb) added (ppb)

0 10 20 0 0.01 0.1 1.0
Salad oil (8) n.d.*1 95 95 Soybean oil n.d. 100 90 98
Salad oil (N) n.d. © 100 95
Sesame oil (N) *2 *2 *2
Olive oil (N) n.d. 84 90
Coconut oil (N) n.d. 973

*1 Detection limit by TLC: 1 ppb.

*2 Determination of Aflatoxin B; was interfered by residual oil.

*3 Addition level: 100 ppb.

hichote. Tl 2 v ekl AR OB
RHROBENED, AHFETRMFTE b1
1.2 ¥ 8k nhic Aflatoxin By £Z¥E¥ % 0.01,

Table 2. Results of the surveillance of Aflatoxin
B; contamination in retailed edible oils

Aflaroxin By

0.1, 1.0ppb Wi L4 2FEVSHF Lz k 2 5, Afla- Kind of oil contamination A;zlt‘}'gaal
toxin By OB Table 1 © L3 0 T o 1. (ePb)

1.3 WEOATM, FMEME LD bhT Lk s e Saladol(S) n.d.» 4-1
HE T Lk T B, WPho Bk b Afla- Saladoil.(N) n. d. 4-1
e S

HeHimSR < 0.01ppb Soybean oil (A) n.d. 4-2

2. CAlEORELE Aflatoxin B, Soybean oil (N) n.d. 4-2

WIS TRIC IV % Aflatoxin By OJRFTEHET Rapeseed oil (A) n.d. 4-2
HEMTZR Y OEBRET - ds, FFERTT Corn oil (A) n.d. 4-2
s Rt i JAOCS o 129 wifiE X hT Corn oil (S)

WAD, BROIDT-ILDTHS. Cottonseed oil (N) n.d. 4-2

2.1 HFEEMz Aflatoxin B, ¥y 100 ppb % #ii0 Peanut oil (S) .d. 4-2
LEFSEB TR Aflatoxin B, OBFELEE LI Purified soybean oil*2 n. d. 4-2
£ THEETH, Aflatoxin By 3 Table 3 R4 &< *1 Detection limit: 0. 01 ppb.
BHEShichoiz. *2 Offered from Japan Oil Association.

BB A : 0.01 ppb

2.2 HIBORMEERTAABUIEC LD Afla-

Table 3. Residual amounts of Aflatoxin B, spiked to crude oil in oil-refining processes
Oitrtming process dualapommsof - Reducion Remark

Crude oil*!+Af B; 100 ppb

Degumming process n. d.*2 100 Removal of phospholipid

Neutralizing process n.d. 100 Removal of free fatty acids

Decolorizing process n.d. 100 Removal of colorings

Deodoring process n.d. 100 Removal of organic components

*1 Crude oil: Soybean oil and Coconut oil.
*2 Detection limit: 0. 01 ppb.
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Table 4. Effect of each oil-refining process on decontamination of Aflatoxin B,

Residual amounts Reduction Acid  Water
Oil-refining process of Aflatoxin B, ratio value contents

Phospholipid

[
(ppb) @ % P
Crude oil*! 1.4 0.05 1.9
Crude oil
+ ~Degumming—oil 75 25 0.61  0.07 0.4
AfB, 100 ppb | Process
Af B, 100 ppb — " 80 20
oil
+ Neutralizing—Neutralized 0.17 99.83 0.04 0.05  3.0~3.5%
AL By 100 ppb process oil
AfB; 100 ppb — 7 0.18 99. 82
Neutralized
oil
" — Decolorizing— Decolorized n d. 100 0.08 0.03 1. 6~16*3
process oil
Af B, 100 ppb
Af B, 100 ppb ” n.d. 100
Decolorized
oil
+ —Deodorizing—Refined 94 6 0.10 0.2 0.2~2
process oil
Af B; 100 ppb
Af B, 100 ppb — ” 86 14

*1 Crude oil: soybean oil

*2 Soap fraction in neutralized oil: 11 ppm of Aflatoxin B,

*3 Soap fraction in decolorized oil: trace

toxin By O zi# RN T, 4 TR 4 Oomic
Aflatoxin By {i#sgz% 100ppb HinlL, LRAEKO
it Aflatoxin B ORFRELERE L LD, By
AME R T 5 TR EBBEY BET 5 TR Table
4 ERTTELSRDELOHELRLIC

3. TLC

Aflatoxin By OB EREOHB s e+ 5
7 4 — (TLC) TS TH B2, AAAGHCIX
Aflatoxin B; S YHEPFET2LDLH50T,
TLC %0848 —kBEe Lic Aflaroxin B, %X
LRFBHMEMNM LU TCZRBMHE2TVRBLET LN
»%. ARBRCHVWAERAAGMFIUAMAMmMLI4]
Flut 4 2B CHE LA TLC AKX 450 1)
O&ETRETS L, WThoktkt Aflatoxin B, ©
Ry (AffSE R MEMNHR IR B, 457 T 2HH
DORBEHR L 2HEXAVESRE, WThoFkT
L ERBLOBNHHE L Aflatoxin By LRI B2EE) %
Flfe. fets, TLC ZoORMBAL 0.5ppb T o
fe.

4. HPLC

AR MPSICARAM 4 1 CBELTAEBLTE
Shi- HPLC Al % TFA CAREL, 4.63) ITft

\» HPLC %77\, Aflatoxin B, O£ E O £ — 2
BHEL, 46b) kb HPLC 7ot bz b, W
THhORE S b Aflatoxin By (2 S hind o e

ok, FBIATH 200g = Aflatoxin By 4 ug %
2 73K s & U Aflatoxin By SR g A S RAARNC Lic
PDOEDWT, 4.1 MK XV 4.6 2) kX5 HPLC
SEEFT - TEIREKR P T~ L = A, HPLC (column:
p-porasil) X % EHE CILFREN 68% 35 X 1 98%
THH, TLC TlR98%H X V9% Thote. EHIT
HPLC i ¥ »C Aflatoxin B; %4 L, TFA JfE%
£7u~4. 6 b) G & iz Aflatoxin B, O[E|RE 3 HPLC
(column : p-Bondapack Cig) Ciz+h £ 85% £ X
v'96%, TLC Tit3t1280%Th » 1.

—J5, RMFAMEARMY 4 2 CELTAELT
4.6b) vk 5 HPLC T/ Lic#ER b Aflatoxin B
BBRB IR, ot s HPLC goofbRAR
0.01 ppb ¢ - 7.

5. ELISA

ARARGMEERANY 4 1 RECTAEL, Bbh
F-HH W% 4.7 OFEg¢ ELISA X % Aflatoxin By
DFERRFT » T OB S 5 1 Aflatoxin By 3
B hirhot. AHERRELREOE L HRED
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HEHELELTHEER T H, 0.2ng @ Aflaroxin
B, OFENHERTE S, Hitkdhd Aflatoxin By O
HRRz 0.2ppb TH b, BEAMOB LW I EEH
B 0.2~0.5ppb TH 1. HHEORMICETS
B RRO6H A 2 ~ 3 CHIEFRETH D EhbE
BEORME AT B L TR CHD I FRTH -
fe.

% £2d

BB BHBOEER W, D =3 4+F-HL&
LT, 2) Mifps LEIoieni, 3) BEkY s
IVEMMY ELT, 4) MApBRETR s ST
TRHON, —HEROEWEH LD, THESM

ITHELERNTZLDOTERVWRENS S, LI TCZ
5Lt L LTEEDSWIIEOREM IR OWTE
FTaz tixbhbhAROHETEER S DD
WwTHHH. SEOKRFHDOERTIZ, Aflatoxin B, 11
ERTHM I ARAABRIIBERASR T
WhorBbhah, ThilftofalmTicbhbbigA
&, 72 Z eI R s oL TR
LIZHAENNTTHA 5.

3 ik

1) EFB: w12 rsv v, 21, 24 (1985)
2) W. A, Parker et al.: J. AOCS, 43, 635 (1966)
3) AOCS Annual Meeting: J. A0CS, 60, 9 (1983)
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LR A st Zearalenone o ERETIZE
AT - BEER - FHEGA
Studies of Chemical Analysis of Mycotoxin (XIV)

Analytical Results on Zearalenone in Baby Foods

Etuko IsonaTa, Masatake Tovopa and Yukio Sarto

A survey of zearalenone contamination in baby foods on the market was carried out in 1985. Zear-
alenone was extracted from the food by acetonitrile-water (3-1), and determined by high performance
liquid chromatography (HPLC) and confirmed by thin layer chromatography (TLC). Each detection

limit in these methods was 0.5 ng and 10 ng, respectively. Zearalenone contamination was not detected

in any of the 27 samples of baby foods tested.

(Received May 31, 1986)

Zearalenone {3 Fusarium B OMOAMERET S < {4 2
Py v ThHD, FEATRAL FRZAIRY 2 VEROD
ERBESENTEH IR TWBY., —J, zearalenone O H
RIEHLE UTRRHEEED O ey 306 ppm O 5 [
THRHEINTVWBD, ¥ 7-, zearalenone 4 g3 ¥E
W, ke, |88, I, &wa, Ky, BERETS
#2, Bk BE (Y-<v, arv) hofEsh
TWwBY. 22T, ThHOREPHE, REXEH
& LTEL RS R AL X 5T zearalenone {5
POERAEX T - DO TEOBREEET 5.

£ B FH®

1. B #H
HHATASRRICES THA LCEHK2~8 7

BOAYHRACHBEISRTWARKE, YArv b, %
3, B, BEA— TH2HIG.

2. SRRk

ML —{L Lk 20g7 b= Y-k
(3-1) 200 ml %z T305RERE S L, BT S 5
W 125ml 2 ~%4 o 50ml CHIREE, HBR7 =
v ATKEEFEEL, KCEKRBF Y v ATKSY
HETH RET CHEEZRMEEEL, Rk
=N 5ml RBERLTHFarn<b 57 4 —H
OB ET D, DFar2u< bS53 74-REXbsY
v7 e 7R, BURETCEHFL, BRiEx A
£2/7—n 2ml BBERT 5. 0 1ml &b, X5
CEmLA 4%, —n 0.5ml THRE, Bk 10000
rpm CTHEOSBLEERE 7 v~ 777 4 - &
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h zearalenone #5EfT5%.

Zearalenone DFENADLAIEHA R, BEKE
7RSI 7 4~ XoTHLRI YT~ 7Ry
ML 7e<=t 257 4 —X b zearalenone
DREER#ITS.

2.1 BE%KkIv=tr5 7 —D&E

715 A : Yanapak ODS-T 4 mm¢ x 250 mm

BB : 72t =F ) A-K-EEE (55-45-2)

g : 0.7 ml/min (u-Bondapak Cig @ 35 & (&
% 0.5ml/min 233)

FEYE : 280 nm

B - Bar6558]  BRHIRREE x 0. 005

2.2 #HBIre=r 23574 —D&HE

B : U # 4L 60 (HPTLC) 10x 10 cm

BEWE:7eekrra—2 57 —n (97-3)

AR : 2057V S 2a—n g ) =2
A

2.3 WFAL7Bv LS5 7 4 —-DGKE

120~130C TEHIL L 7 = ¥ 2 (60~100 mesh)
0g#RE22cm OFFABDH F AL vuEFL
A-x F )= (9-1) TEAREHTS. 70V r1D
LFRIEKGEE P Vv & S5gh7iid s, Rk
N T AP IOFHBEIRLE, seekra-2 2
/= NTHEEERD.

FRE LUEE

1. HHEE oK

MYH—ILLick 5 3 A L 20 g i zearalenone %
135X Sppm FHinL7RE % ALy, Table 1 iR
THHEHBRC OWTERERRE LA, 22/
—N-22% BT X B b T 87.5%, Teb=1

A=k (3-1) T X B TI5% L ECh - 7= (Table 1),

Liehio T, ARBTIIMERELLT7 =1
A=K (3-1) HREW.
2. BRHEREERRR
2] BEEHEI/Ir~ b N7 4 —RIBPER
Zearalenone #i¥¥% (0. 001 pg/ml) 2 F\F-E5EE

Table 1. Extraction of zearalenone by four

kinds of solvent systems

MeOH- CH;CN- 2-PrOH-
2% NaCl Water CHClI,
(545 (31 @D
87.5 95.0 46. 1 57.8
Recovery* 96.8 104. 2 46.9 60.9
%) 95.0 97.0 47.0 58.0

EtOAc

* Each 5 ppm of zearalenone was added to corn.

15

- v
. P
o

0 10 20 30 40 ng
Zearalenone
Fig. 1. Calibration curve of zearalenone by HPLB

1¥_LW TTTTHETET

Peak high (cm)

s A’-:
I||

0 10° 20 min
Retention time

Fig. 2. HPLC of zearalenone spiked to corn

Table 2. Analytical results of zearalenone in
commercial baby foods
Zearalenone
S 1
e (ppb)
Rice sticks containing vegetables*? n. d.*2

Rice stick*!

Biscuit containing egg*!

Biscuit containing cheese*!

Biscuit containing honey*!

Biscuit containing lemon oil*!
Biscuit containing soybean protein*!
Biscuit containing oatmeal*!
Biscuit containing vegetables*1
Biscuit containing skim milk powder*!
Rice gruel*?

Rice gruel*!

Rice gruel*!

Thin rice gruel

Mixed gruel*!

High protein gruel¥1

Rice cake containing wheat bran*!
Chinese gruel*!

Bread gruel*!

Apple juice*!

Apple juice

Vegetable soup*!

Mixed fruits juice¥!

Mixed fruits juice

Tomato Juice

Peach juice

Mandarine orange juice

PPEEpPPPREIBPPPEEEDEBEEEE D
fppppopppppoppppRafppRRRRRR

*1 Foods for babies more than 2~-8 month-old.
*2 Detection limit: 25 ppb.
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thre~t 7574 -OREH Fig. 1 iwptes
behbh, BREFL Ing ¢, BHWEFZ0.5ng T
bot. 7uv= b 754 ki, zearalenone O g
B (104 N ERGHFRESE— 27z Abhitn
(Fig. 2).

2.2 #iBru=t /574 —

Y AHF AT v— itk B zearalenone DERERBR
11 60ng ch b, 0%BH7A Iz DA =8 )~
NATWR X DR L B/12 10ng TH o e,

3. FTROINRABERAOAERZR
Table 2 IWRF T &<, SEREDOXGIT LI
IR AR MHRIT zearalenone (TEH T hioh - .

b iy

1) D.Brewer ¢t al.: Can. J. Microbiol., 18, 1129 (1972)
2) O. L. Shotwell: Mjycotoxins in Human and Animal
Health, p. 403 (1977), Pathotox, Illinois

3) BHE=L: AWM, 13, 479 (1972)

<4 3 by OREFPITEIT AR5 (5 16 )
BROMETIE R SO HRIBFRPNEORER LORBREC L 5
Nivalenol } Deoxynivalenol 0 iEE iz o\ T

AT - SEER - WETLE

Studies on Chemical Analysis of Mycotoxin (XVI)

Fate of Nivalenol and Deoxynivalenol in Foods and Contaminated

Wheat during Cooking, Cleaning and Milling Processes

Etuko IsonaTa, Masatake Tovopa and Yukio Sarro

The effects of cooking on the contents of deoxynivalenol (DON) in several kinds of foods were investigated.
The contents of DON in “Udon”, rice, cookies and croquette spiked with DON (2.5 ppm) decreased by 15

~379%, from that before cooking.
of DON was released into the boiling water.

minated wheat during the cleaning, milling and cooking processes was pursued.

In the case of “Udon’, however, it was found that a substantial amount
The fate of nivalenol (NIV) and DON in naturally conta-

In all cases after cooking,

88~97% of DON and 57~95% of NIV in raw wheat were eliminated, especially after the boiling process.
(Received May 31, 1986)

i B

WY TI\VT, FAUHCE BERIBESIRT
W B AR EED Nivalenol (NIV) 3 X 0¥ Deoxynivalenol
(DON) DRIEFAHPELME LS, SELe +AS
AT HRBTORPVHRORBLIBET S H
BT T OEREFT -7, DON BRI 55
HBRTORIY, LRI LUCHBEFEIRTMIILT
AT, WOCTHELOFHORAE L, D, R Lk
INE (AR ClLrTE AT LichE (5%
) PEALLGRH2HEL, HAEARCELETO
DON ¢ NIV oijRE%&ic. i, TOHRFRN
EXHE, 8 LU CEaTehFER e AT LE S
A0 DON & NIV ZoZbi it

£ B KK

1. S2EHH

1.1 WERONER, &, K Sy br—%3iy2
A, R, AF—-, = H VY, ASLA, R—F
vZy F—, B8, BB S VBB IURHEAT b
1.2 HEDUIED R LoD ek 0 hE &b
U FEINE (BREFE

2. REGLIURE

2.1 AR I UHBBESITHROREERM
2.2 YU A{LFIDFE

N-bVaAFAL IxYV—-A]1Iml T Y rFLIR
Avs5v 0.2ml 2y EfE=5 1 CoE%Y 10m] &
LB Ehr s 5.

2.3 72V 60~1002 v a2 H120~130C 2
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242 b3y v OEATCBIT A (16 AfMOMAGEEL LU

BRELNEORES YU FHEK X 5 Nivalenol & Deoxynivalenol @£ T 145

FyRIIEIE L

2.4 E#Y: rswmweiknra lml iz NIV s 8
DON # 0.01pg, O.1pg 0.25pgS5¥hh bl oW
%+5.

3. £ B

3.1 ¥Rrme=}t 57,4 —(GO)

Byt GC-5A (ECD ff) A7 m—= } 75 7 37,
B C-R1A & — x JuF3EiR, YHP 5710 (ECD {4),
controller (5719A)

4. REMR(EF

4.1 ATarw= 7T 7 4 — RIHY TS,

4.2 v YAl BIRY XS,

4.3 FARAI/r< IS5 4 -D&M  GH T
T 5.

4.4 FEITI LR ORE

5EA O 208, K 20g THER(E D Bl
Lickeric 2BsRIA R 5.

@DON 50 pg %y Ui/l 20g K 208 %
iz, ODEFTIES.

g OfE 20g1eK 30g Nk, 305 MK

@DON 50 pg ZiRm LIk k 30g%mz, @
DEF TR

MR Dk 20g 12K 200g Nk, 2 KRR,

@DON 50 pg FEin LAk 20g¥T7k 200g &%,
QD EH T

Ry br—F: Oky br—F3y 272 20gk4f
3L 50ml nx, 110C 505 fHlinz

@DON 50 pg #¥RMLichy br—F 3 v 27220
g 244l 50 ml % jn 2 QD FE ThnEh

2%k —: OER 20g1K 20g L 47 10ml %
Mz, 170C 155 fn#

@DON 50 pg MM Lic/NEH 20giK 208 &
49, 10 ml 2%, OOFLCHNE

r—% QR 20g12Kk 20g &4, 10ml X
Vg8 1/2f8% k., 180°C 1053 Rk

@DON 50 pg Z¥Rin Ll /hEH 20g ok 20g & 4
FL 10ml s X OPF 1/2 % %, ODOTFE THE

anpy s OBRESE 205K 20g ML Ke

Table 1.

LI THT 5.

@DON 50 pg % FN Uiz E 4% 208 12K 20 8
iz, R&EDHTEHET 5.

4.5 BAGHUNERROME

4.5.1 BHAGRuIE Table | RTEHBOMR
VIR RE LTI LA/ (k) B b
CHRNOBRENINER#0.3, 0.5, 1.5, 2.0%8
ALt

4.5.2 JpEENE Table | wRT/hERREEL, €
2 — 5 —RBREE RV IRRT 3. BbhipEZh
DOHFE YL 1. EHIL68.3%, 2. HWIRIE68.7%. 3.
BEE1R66.5%, 4. HEILT0.5%TH 1.

4.5.3 /pEBCKEY MEM CTHEYED, R
Kb T30 N EAERAEE L 7.

1. DON QBRSNS ORMEINRE &REM
TIcE3HE

FRERAG (5 A, REK, ¥R, &y br—F,
RKED, 79F%—, r—%, znyr) BLhXh
DON # 2. 5ppb ¥inLciRkls 50 DON pE)R
HEAR T » iR, EIRRKIL40~80% TH -7 (Fig.
1.

FEBAMPIIKEOK, #, BEARENEERT
D RO OWTGRE R X 5 IS i@
BB SR d o te. MR EL LI OERBY
EChHEEL RS,

e momBGERNFRTHET5 DONog%
1% AKT, FMEROAMT DON EERLEML,
JTRICH » e HE TIMSRE Lo AR 20T,
ER* 4 Ldicd 5, Fig. | kETX 51, DON
THAFEOHIEARCIThBELRE Lic gl
stz 170C 3 X0 200C OER-CMETHER L ? »
F—RBIVawy yREL-THENADRE. —F
180C TIONRIMEGAR LAy —+ CREFRROR
tv, ZOFRRERDOESATIL 51D EBbh
5.

5 FAAL 100C 204 DINEGHIE T 77.6% LS

Qualitical properties of wheat used in the experiment

Contamination ratio

Place of Production Species Grade of wheat grain (%)
1. Miyazaki prefecture Asakaze First grade 0.3
2, Miyazaki prefecture Asakaze Out of grade 0.5
3. Gunma prefecture Nourin Second grade 1.0
4, Saitama prefecture Nourin Out of grade 2.0
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Kind of Heat Heating Recovery (%)
foods  treatment{°C) time (min) R
1. “Udon” 100 20 1 5% 2
2. Boiled rice 100 30 2 %3 48% =+ 1
% »
0,
4. Hot cake 110 30 4 JSSG"B.,/: ;1
80%~»1
]
6. Cooky 170 15 6 TS
164%+1
7. Cake 180 10 7 e
— ]64%+1
8. Coroquettes 200 5 8 TR

*1 Recovery of DON(2.5ppm) in cooked foods.
* 2 Recovery of DON(2.5 ppm) from final product

after cooking of spiked foods
Fig. 1.

Recovery of DON added to cooked foods and recovery of DON from

final product after cooking of spiked foods

MR L 5 LAdbibhi DON 0 70% 7%
HepieFEEE LTs. Lichis TEEER 100C DK Tingh
FET 5L DON KRBT THLELDRS.
AEROFEMTIT X EELRT L, YROZ
LR, Rt EMORRCOWTORNERREEL
FrZgLithigis by, FEARN» SO DON
OEIRRY MR LAAEMIRIZ2EDOHEERI
Table 2 D& s H Th-1-.

2. DON & NIV OaASHRIMEORE, WHE
BEMICESER
ERHEOKYE%Y Table 3 wiRLic. EBRHK
RHRBEN 4y AFABRBECREEh Tk, kb
B4R LT\ N B NER DKM D 15~26
%, HEIE368%, 5 LAIXB0%TH -1
XEYHELTSTELREECHR LTMNRT
L, DON skt NIV og5REEBELLDORERY
Table 4 &R L7

DON & NIV 0&EBRZE L W pERTHEVE
HAR LR TS, ZOBmb DON & NIV Oy
AT EE L bRhD. L LSEDOKR T
AL E L FHE S L. A B DON, NIV
THERINICBEY (IFE) HHbEREI e P HRERT
HERBOBMEE COBREELADBMNTToLDOT, &
FORE, UHTETRINDTME, EBRefizh
T, HHOX &M &L TR Lidi- T DON,
NIV OB Riir2E L ST 5 2 LSRRV,

Table 2. Actual reduction ratio of DON after
cooking of spiked raw foods adjusted
by recovery of DON from cooked foods

Reduction ratio

Foods of Don (%)*
“Udon” 77.6
Boiled rice 22.9
Rice gruel 12.5
Hot cake 8.3
Fried food 14.3
Cooky 62.5
Cake 0
Coroquettes 67.2

* Reduction ratio (RE) was calculated as follows:
RE(%)=

Recovery of DON from final products
after cooking of spiked raw foods

100~ ———R ccovery of DON added x 100
to cooked foods
Table 3. Content of water in wheat and wheat
products
Content of water (%)
Sample No. Wheat Raw  Bioled
Wheat flour noodle noodle
1. 3.21 3.63 23.72  56.55
2. 3.30 3.44 24.52 58.14
3. 3.87 3.75 20.51 62.20
4. 2. 06 3.57 22.91 60.86
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Table 4. Effect of cleaning and milling on
the content of DON and NIV in
contaminated wheat

Sz}{::)}?le Mycotoxin V(\;};elz;\)t Wh(c;z}t) tfl)our
1. DON 200 205
NIV 100 80
2. DON 192 420
NIV 100 210
3. DON . 100 75
NIV 167 180
4. DON 1420 3000
NIV 920 2500

NEEBHORGEHLEDTHEL DL, SEOER
B LR, RhUYRicX 5 DON, NIV 53
APNEDRITE TRAL TV AL LASREI NS,

BARBYNEX AT L 5 FADREMII
X % DON, NIV o #£i3 Table 5 Rt X511

Table 5. Comparison of DON andNIV contents
between raw noodle and boiled noodle

SaII\IIIchlc Mycotoxin Rav(vp;g();dle Boil(epdp g;odle
1. DON 199 37
NIV 83 21
2. DON 384 79
NIV 103 22
3. DON 81 42
NIV 86 29
4. DON 1609 42
NIV 1660 42

DR IsIT 5 DON EAER 20 LB AR RO
SRE MM TS A RFCE M L RER L.

b’ N
D F-THs : AR, 104, 113 (1986)

HEE - RFCHT BHB) v RROBAREHE
FEET - REOE - Pl % - BE

Survey of Organophosphorus Pesticide Residues in Vegetables and Fruits

Yoko KawaMura, Mitsuharu TAkeEDA, Mitsuru UcHiyama and Yukio Sarro

From 1982 to 1984, 109 samples of vegetable and fruit on the market were tested for 43 kinds of orga-
nophosphorus pesticide residues. Prothiophos was detected in sweet pepper and many kinds of vegetable.

Chlorpyriphos and cyanophos were the major pesticides found in fruits.
were found to be less than 0.1 ppm, but exceeded 0. 1 ppm in fifteen samples.

The residue levels of most sample
The frequency of pesti-

cides was higher in fruits than in vegetables, while higher residue levels were found in vegetables.
(Received May 31, 1986)

BHC-DDT %o HiH# IR0 A I T hie
FR46ELIRE, BeRFlOMRE OB, HiY v
BB ITHIAN A2 — PREAEBGF L. LL,
HHY) vRERBEEEORRBELEIEBZEOLO
%L, @i l, BRNOBAMNME LE
bR Tnicied, AMFORELMBIFESITITHE
ThThithaotk. RAXERERBLYE=4) v
77 r 75 A0 ZLENBEFR IR REWT,
HEY vEROBRBRBOMFERLR, W ohom
RE#BHLE?, Lhl, ZTo/KGEKIARE

BHEOFZEIRTW B LONKBHTH Y, Fhik
HDOHL OFEY VEEORARBLH LM TEHIC
e bk fe.

—77, RS2 LR, A OB EERE
HED cBML, RAROZEL O BRI Y
L. ZOFHERLVT, FHEOAMENLREH A
TR Y VD, MRS SRR E R
HEERCHRTAHFRTHHZ E2 WL LY.
LIah, chLERHOARBECEWLT, LIFLIE
Y vEEOBREAALRD X disote. BHE
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HoRER L Y, B¥ - RBEhoFEY vERREC
B¥T52 ENHEL, BIEYHORER Y v,
DTFLIBFDEDHTEVDID EER DI Ehic
W ERE LMLt 2T, SHOBERET
DWTERIEET 3o A BARBOMAILE
ot

4E, ARBEELIERREORE ML, 43EHED
B Y vERETOWTRASPZATV, TFE - REH
DBRABBELY ST LicDTHRET 5.

I I

1. SNRBEE

HEY VERED S DL, BEEEARRALEND
EINTWBHI2ER, B ICRBEOIMHEDOSET43
LR, Sisfg s Uiz (Table 1),

2. SnRE

BBFIS74E 4 B X W IEFNS94E 2 AR, HROFHER X
VR I8N, 1092 TR A LoAR

EL7 R, Y¥——< 18, #ES, EES, b
Table 1. The list of organophosphorus pesticides and summary of residues
Tolerance Detection Number of

org.p (ppm) limit(ppm) detected samples
BEBP 0.001 0
Chlorfenvinphos 0.2 0.0017 0
Chlorpyriphos 0.5 0.001 7
Chlorpyriphos methyl 0.001 0
Cyanophenphos 0.002 3
Cyanophos 0.001 6
DAEP 0.005 0
Dialifor 0.02 1
Diazinon 0.1 0.001 4
Dichlofenthion 0.001 1
Dichlorvos 0.1 0.001 0
Dimethoate 1.0 0.001 0
Dimethylvinphos 0.002 0
Disulfoton 0.001 1
Edifenphos 0.02 0
EPBP 0.001 0
EPN 0.1 0.001 2
Ethion 0.001 0
Ethoprophos 0.001 0
Fenitrothion 0.2 0.001 9
Fenthion 0.05 0.001 0
Formothion 0.003 0
IBP 0.001 0
IPSP 0.001 0
Isothiocate 0.001 0
Isoxathion 0.01 0
Leptophos 0.003 0
Malathion 0.5-2.0 0.001 2
Mecarbam 0.001 0
Methidathion 0.005 1
Methylisoxathion 0.02 0
Methylparathion 0.001 0
Parathion 0.3 0.001 4]
Phenthoate 0.1 0.001 3
Phosalon 0.1 0.01 2
Phosmet 0.1 0
Propaphos 0.002 0
Prothiophos 0.001 18
Pyridaphenthion 0.01 0
Pirimiphos methyl 0.001 0
Salithion 0.001 0
Tetrachlorvinphos 0.01 0
Thiometon 0.001 0

Total number of analyzed samples was 109.



RS B RERET ALY v BEOCRMEERA 149

<+7, B5HALH7, AES5, VERE, EXL
AFA6, 7ByaV—3, 506, £+<V6,
ERZAES2, DAZ6, 7tL6, b5, %72
Vv, SR IVWLT 4B ThoTn ¥
i, DAZ *RLBRERBIVCLAZREL, b
bk Y VIRERYLE, BRUARLESGTS
Z ks Fvie

3. B O
FEEEEMEAY, FEMEEE VEA, FRXEARE
IFE=X VHEEELZIR.

4. SHRHREHORN
SREARORBIRARE ALY I OHHD BT
o, B - BEMuEs—LL, L0 100g7
Py 100ml s xR vE v 150ml #inz iR E 5 FilY
Ui, fhii® R Lictk, v v@d 2% Hikr
YUY AEH 300ml T2EAKEL, MEAKRERS Y
v & THIKE, 40C UTCRERML Sml & Lk,
A LSm 7= MERF AV —AB I UTEK
BiEA U v A 102 0%, EHER-HERer e
—A (1:10) BE&Y 58X v¥ v TBRAETALL,
WIEKER > PV v s 10g R BRLE. 2on T
AERBBEREAL, Rv¥y 120ml CHEEE
Bl Zhy Sml REMRL, YA2e< 257,
—ARABRBRELE

5. HRoOQRM/574—ICEDER
RRBE 3y “ THEORHETHAZw< /57
CEALEBRZF -1

%E - BEBFRTE GC-4BM.PF (FPD {})
HEARR X UKRHESBERE : 250C

Fa )Y —HA:EH# 1.0kg/lcm?

HFIFGAATGA :3mmx].5m

A AFETCARB IO N 7 A8 :

4% OV-101/Gaschrom Q (60-80 % » < .)

220°C

®10% QF-1/Gaschrom Q (60~80 . » < ..)

220°C
®2% DEGS+0, 5% HyPO,/Gaschrom Q (60~80
2y a), 180°C

ik T o#EE

SEFAE LSEROFR Y vEECOWT, —i
%, BAAARBRBENEM, ESRRASIVLhI

MR BEEY, Table ] R L. 43EEOHE

VVEBEDS L, RSBz EETh .
BRI EB A b 25\ 2313 prothiophos 188tk (Bt
#£16.5%) TH b, ®\ T fenitrothion 9 itk (8.3
%), chlorpyriphos 7 itk (6.4%) %5 X U¢ cyanophos
61k (5.5%) THhote. BHIWILHAEOS LT
HIIERERAEELRDLEIRTW 58, THEEIIRS
ﬁ’(’i\.oﬁ:.

Table 2 wWiR$ X 51, A—KEkL VB ShicE
BY VEER1EBEOLORSWA, 3EBEKEX
hicb 0L 4thd otc. 3 EERE X NICHERT
KERETREELVWIOD, 1HESIC2EEKR
HEIhHEIREOH ML EhEL, HBY v
HKOBER R BT iz L &R LT5, Table 3
ERIEEh BB LBARYEYIICTE L. BF¥ET
2, ¥ —=vhbRECHHEEZRHM LY, 205
prothiophos {3 11 B b RIS h, *OBRERLYE
W DR ol BEF T 4HEEIOLEN 1 Bk
D, IMAEL 4EETH BN, F0 5 dialifor 05
BERE, -t t=b, B5hAFS, AF, V£
A, VATABICT vy a2y —hbg | BETo%
Hahicdd, €50, F+_UBITEIRLAE I,
LIz E hish o . prothiophos |3 ——= V&4
HITEHOTHLLHRIB I, WFhiBAEMNE
WThote. BETIE, DA IZHL chlorpyriphos ¢
¥ 4fEH, 7o Lpb fenitrothion 7p & 3R, 3
% chlorpyriphos & cyanophos, & 7 2 Y v b cya-
nophos K Xhi. Lal, H£ESHIVWELD

Table 2. Variety of organophosphorus pesticides detected in one sample

Number of

Number of varieties

samples 0 1 2 3
Vegetable 81 54 18 6 3
Fruit 28 13 10 4 1
Total 109 67 28 10 4
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Table 3. Residues of organophosphsoru pesticides in vegetables and fruits

Number of Number of Residue data

Sample samples Org. P detected samples Max.(ppm) Mean(ppm)
Sweet pepper 20 Dichlofenthion 1 0.001 0.000
EPN 1 0.100 0.005
Fenitrothion 3 0.146 0.008
Malathion 1 0.034 0.002
Phosalon 2 0.327 0.025
Prothiophos 1M 3.97 0.310
Shungiku 5 Diazinon 1 0.189 0.038
Disulfoton 1 0.013 0.003
Fenitrothion 1 0.019 0.004
Phenthoate 1 0.900 0.180
Komatsuna 6 Cyanophenphos 1 0.002 0.000
Dialifor 1 6.30 1.05
Fenitrothion 1 0.001 0.000
Prothiophos 1 0.001 0.000
Tomato 7 Fenitrothion 1 0.002 0.000
Phenthoate 1 0.010 0.001
Prothiophos 1 0.002 0.000
Spinach 7 Cyanophenphos 1 0.003 0.000
EPN 1 0.132 0.019
Prothiophos 1 0.002 0.000
Chinese cabbage 5 Diazinon 1 0.001 0.000
. Prothiophos 1 0.029 0.006
Lettuce 8 Prothiophos 2 0.020 0.003
Kidney bean 6 Phenthoate 1 0.004 0.001
Brocoli 3 Prothiophos 1 0.003 0.001
Apple 6 Chlorpyriphos 4 0.039 0.014
Cyanophenphos 1 0.003 0.001
Cyanophos 2 0.001 0.000
Diazinon 2 0.005 0.001
Pear 6 Fenitrothion 3 0.388 0.069
Malathion 1 0.003 0.001
Methidathion 1 0.011 0.002
Peach 5 Chlorpyriphos 3 0.09 0.020
Cyanophos 3 0.009 0.003
Nectarine 1 Cyanophos 1 0.001 0.001

Organophorus pesticides were not detected in cucamber(6 samples), cabbage(6),
garden pea(2), grape(6) and strawberry(4).

" Table 4. Distribution of residues in vegetables and fruits

Number of

Residue level

samples - 0.01 - 0.1 - 1.0 - 10 ppm
Vegetable 81 15 10 12 2
Fruit 28 15 5 1 0

HHIXWThigH S hinsh o e

B a1y Table 4 iRT X 5 A4 0.1 ppm
LTFChotcd’, 0. 1ppm Ll EL 158G &E
3/MAFEsR o dialifor 6,30 ppm R\ TE —< VD
prothiophos 3.97ppm ¢k » 7z, ¥i:, 1581
Bk DARET, MRTNTRAGETH -

SEOHRY vRERIEBHECSVT, RHO
FHBRUHE RV, BEEORV L ORERCS
S hbhle. ZOEBIIRRERpE=2Y v IO
FHER? LX< —RKLTEY, HEY vEBEORYS
B, BAEBTI(RBRLTwAEELbNRS. OF
D, BREI—-BCHEENDNEE COPHNEL, ¥



AEG  BEERMAZRFOL Y T st 7 v ORASGN 151

TeHBOBEYSFOT e, HEY VAR5
BFERAAREI, LdgbhELERSh, —F, HE
HORERY vEREUAO X VRELERNGHS R
BH, RERORER LI Ebic B3N A
h, HROFVEERY vERLEAIhOTHA
5. ok, BREAOKRHBEEIMEVA, RREY
SAOBIANALRIcLHEEIh A,

BABAMBEKEYBL IO 103 KRikd 61
th (BRHEE5.5%) ThHH, HEFFZEIRTVIW
L0035 LREFESRUEEYE L L0 I Bk
(8%) Th -tz EEXEL oht bEBEERECD

DHHL, BREMIHEHRTFERBCSD L2 5.

LaL, ARBRAAEOREIRTWIWEEDOHIZ
BHEOHBTHEWLOARBRHEhY, FHAEYS
bRIEIh E3RAETHUNENES 5. 5%, &
MBEEEBEOLA, BERLEAXEORE, Ibic
RREEBOTHIERENET LS.

X i

D Al For FEAERE, 97, 1 (1979)

2) FARETFS: FmERAL, 101, 138 (1983)

3) AHEFL: A%, 21, 70 (1980)

1) BEARDRESR - ABHER - ARdkER: &
TR B Rk 4, p. 1333 (1986)

5) MHETFH: AHEE, 19, 518 (1978)

BEEMAZKBOA ¥ 7o F4 7V OBRRASH
AR #E - HAR B WERTA

Isoprothiolane Residue in Unpolished Rice Grain Imported from South Korea

Takashi Ismizaka, Takashi Suzukr and Yukio Sarro

The investigation of Isoprothiolane r=sidues in unpolished rice grain imported from South Korea in
1984 was performed by gas chromatograph with ECD. From the results of the analysis, isoprothiolane was

detected in all of the 4 rice grain samples.
chromatography-mass spectrometry.

The detected isoprothiolane was further confirmed by gas

(Received May 31, 1986)

4 ZOFHFLO—2>TH AW LHRREELENCR
EL, 41F3DREOILTHRIFEHENAEL, AER
L LIENEDRE & e o fe.

4 v S w35 v (disopropyl 1, 3-dithiolan-2-yli-
dene~-malonate, Fig. 1) 13\ HIREFERIK E LTHW
LRABHEARI TS D, BEFHRLLEM 2ppm 2ED
LRTWAY, AN BHEIMEL, Ty vAEDH
BRI ELEEOLDREELBERAVLR T
B2,

4E, HRELAHBEOKBERLOBENLLBALLX
KDWTCL Y T rFA 5 VOMER, BENELLR

(0]
—s\_COCH(CHy),
C=C
v \?IOCH(CHs)z
(0]

CleuO‘Sz: 290. 40

Fig. 1. Structure of Isoprothiolane

1eDTC, AFOPHEOVEH A I v= b FT7 e =
AARZ bw A b Y — (GC/MS) 2 X AHREXT -1z
DTHET 5.

A B FH B

1. SirE#

FRFIS9E 7 A EAAANRBRRENTEBEESY
BUTHRTEEMN S hcBEE (19814F8E) RAZXR
4 BB I UEEARK AN CHEA LcEERE 2 K.

2. BRE-BR

FEREL L OO RE KB REARBHET
5 DRFH LY.

BibF b VA HROAEERS.

AT P Y v A AEMETEGHOBRAL
KRB,

7RrYSA 7 SVHBIOBRAERARMN Y
130C cieisf L Em&igtkib Lic b oA LI

TeUPAN—FY » P Waters 2o 7%y
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VAR R Rl RN
FyRess ¢ Padk Retsch #%] Retsch KG i,
RESB:AVFWERIHEM vz —h—,

BAER Y PR e -2 Y — =ty

# — (NE).

3. HH - BN

HBESDOHED ¥ 4 Lz Chart 1 R Lic g Ch
Wi bR T -7, fods, FEUHRIEDAIMLD
tHHEOo7r VoA — Y » UR{FEHALL. Fig
2@Z7u YA h=b ) o HDAY T RFATV

Powdered sample (20g)

Add water (50 ml)

Extract with acetone (150 ml, 100 ml)
by shaking for 5 min

Filter through Celite-545 layer

Filtrate

Evaporate acetone

Aquecus residue

Add saturated NaCl sol. (200 ml)
Extract with hexane (100 ml, 50 ml)

Extract

Dry over anhyd. Na;S0,
Concentrate to about 80 ml
Extract with CH3CN (50 ml x 2)
Extract
Evaporate to dryness
Residue
Put on Florisil Cartridge
Elute with hexane-ethylacetate firstly (95:5, 15 ml)
Elute with hexane-ethylacetate secondly (8:2, 10 ml)
2-nd elute
Evaporate to dryness
Residue '
Dissolve in hexane (10 ml)
ECD-GC
Evaporate to dryness
Residue
Put on Florisil-column (1.5cm i.d. Florisil PR 10g)
Elute with hexane-ethylacetate firstly (95:5, 100 ml)
Elute with hexane-ethylacetate secondly (8:2, 100 ml)
2-nd elute
Evaporate to dryness
Residue
Dissolve in hexane (2 ml)

GC-Ms

Chart 1, Analytical procedure of Isoprothiolane residue in unpolished rice grain samples

- ]
£
o
s
B
&
E
e . e = i
5 10 15 20 25 30
LCgH\4- CH3COOC,H; (95 5)~3CsH;4- CH;COOC,Hs (8 ¢ 2)—>} (ml)

Fig. 2. Elution profile of Isoprothiolane from Florisil Cartridge

Each fraction volume is 1 ml. Elution profile was analyzed by
peak height method on ECD-GC. Recovery was 96%.
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DEH &2 —vERLI.

TILRER2To ..

GC/MS &k AoHix”
BYCAN— Yy CREDBETCIRTHESID

4, HARIAR M5 74 —-O%E
B - (k) B BERT GC-4MB R (ECD f+ %) &
FosABERLL TR s m~ 2y 7 C-RIB

il 378

TG A

1) 3mmid x1.5m (35 28)

2) 2.6mmid.x2m (F 5 2%Hl)

FTAA :
izkz 30

1) 1% OV-225, 2) 2% XE-60
1) 7 mx v 7 W-HP (80~100 mesh)

2) ¥R 27w n Q (80~100 mesh)
# 5 ARE 1) 200C, 2) 220C
AR - B EHRE : 250C
F* 4 V7 HAWE : €% 40 ml/min
EAR: 24

SEEE 2 BN, BXBERE ERR D OX

F ATITV,

DEHE

B8 BART ()3 DX-300 £

2 ODHS AR VR T
5. HAVAR VIS T7 - RXAR bAAM)—

% 5 & ¢ Hewlett-Packard SISV A ¥ v ¥ 5

Table 1. Isoprothiolane residues in the unpolished rice grain
Sample No. residues (ppm) Region¥*
1 0.128 South Korea, A
2 0.148 South Korea, B’
3 0.133 South Korea, C
4 0.093 South Korea, D
5 0.049 Japan
6 N.D. Japan

Limit of detection:0.02ppm

*:A, BiEdtE B, BREmEE C, 2Bt D, 2REY

Intensity

Intensity

N.D.:not detected
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Fig. 3. Mass spectra (EI) of Isoprothiolane

(a) Isoprothiolane standard (DI)
(b) Isoprothiolane in rice grain (GC/MS)

300
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VeHhFAh, 250 YYa2v0,53mmidx10m
s 5 ARE ¢ 220C
TEARERE : 240C
4 A ERE : 240C
F o Y T7HAWE  ~V 74, 15ml/min
AFLBE:70eV
4 A LB : 300 A

FERB LOBE

HEYLHA IR, S L OCERER R OWT
4V 7 eFt T v OBRAGIEIT - IcffRY Table !
TR L.

MEEZRD HIRTRTOBEROSWTL Y T e F
F 5 vkl S hice, EREZKRCOWTL 1 Bk
Lzl a i, 35 1 BRELLIBRE IRk
fo (RHRA 0. 02 ppm).

4V 7eFA3vRBEHB I htiERDW Tk
GC/MS =k WAL T 1. FOFBRTTCoKK
oW TCHAZ v+ 25 7 OFFREIE I <A A
RIMAZEIDAV T RF ATV THBT EXHERL

7. Fig. 3 CHBBARCIBA Y Test s vD=
ARRy PN E, BEEZRMOREShI Ay e
F4 350D GCMS It L 5= ARY P ART LI
LSEFAELLEBEER X TNTROWT 0. 1ppm
HHOBRINRH L, BERKSWTLY Prst T
VIMERAIRTWAZ LB LA BRERIREY
0.121ppm TH Y, BHEFHHEMEM 2ppm 2 TED
LD THole. FFRBHYWHARCA S EELHeH,
iR, PRI h B0 TP AREA B A DRI
LBbh3.

X iy

1) MEEIES, #ZkRk : BRI 5, 271 (1980)

2) BEEF, RATRZX, BERE: BFKE 2
505 (1977)

3) BT —1985—, HAAMYLEHS

4) BIE~VF 7y 71985EK, BFEWTEHS

5) RHEMRK ¢ AR, 2, 129 (1979

6) IETLE, MBERR BABRESTE, p 162
(1980) V7 +r A4 =vArik

Y v ERESLKIIRIC L B0 Y ~ 4 FE OAkRBIC oW T
W AL - REEAST - JIBET - WE BB - mERF

Study on Red Color Development of Sweet Potato Epidermis by

Treatment with Phosphate Preparations

Takeshi Yamazaxi, Kyoko Owari, Yoko Kawasaxki,

Takashi Yamapa and Kunitoshi YOSHIHIRA

Sweet potatoes are treated with phosphate preparations as color fixing agents at some farms in order to
make the epidermis more reddish and to improve the appearance. Phosphate preparations on the market
contain phosphoric acid, sodium pyrophosphate, sodium metaphosphate and alum.

Sweet potatoes were treated with diluted solutions of commercially available phosphate preparations,
and the red color development of the epidermis was observed. Higher concentrations of phosphate pre-
paration solutions made the epidermis more reddish than lower concentrations.

The pigment extracted with water from sweet potato epidermis was pale reddish purple in neutral solu-

tions and deep pink in acidic solutions.

The red color development of the pigment due to the incraese in

absorbance at about 520 nm resulted from the transformation of the pigment into an acidic form at low
pH. Lower pH made the pigment solutions more reddish. Neither the concentration of phosphate ion
nor the kind of acids in the solutions influenced the red color development.

These results show that the effect of phosphate preparations on the red color development of sweet potato
epidermis is due to the acidity of phosphate preparations.

(Received May 31, 1986)
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Fig. 1. Absorbance spectra of extracted pigment from sweet potatoes in phosphate

buffers of various pH

line 1, pH 2. 0; line 2, pH 3. 3; line 3, pH 5. 3; line 4, pH 7. 2; line 5, pH 9. 8;
line 6, pH 11. 3; line 7, pH 12. 4; line 8, in water (control)
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Fig. 2. Change of absorbance at 516 nm of

extracted pigment from sweet potatoes
with pH
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Fig. 3. Red color development of extracted pigment
from sweet potatoes in various acid solutions
1, 0. 1 M sulfuric acid;
2, 0. 1 M nitric acid;
3, 0. 1 M perchloric acid;

4, 0. 1 M hydrochloric acid;

5, 0. 1 M phosphoric acid;

6, 0. 1 M citric acid;

7, 0. 1 M L-ascorbic acid;

8, 0. 1 M acetic acid

)

~525nm (0.05% IA¥%) Th ot 520 nm DWEE
& pH L DBifR% Fig 4 i 1 2%, ROEROES
SHEDY vEEHAIDRRD 1 ZOMIR LD o .
LiehioT, HEAPREREREAOR/NERD pH
RroThEDENLES.
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Absorbance at 520 nm

£

0 . . R .
1.0 2.0 3.0
pH
Fig. 4. Red color development of extracted pigment
from sweet potatoes in diluted solutions of
commercially available phosphate prepara-
tions as color fixing agents for sweet potatoes
@, preparation A; A, preparation B;
B, preparation G

£ 2%

EORKORINE, v~ 4 TRENLHELIAR

) vEBERABRCm: oL EOMRERB LIRS
Hhbote, LicdioC, MBaREXAVBRIEEERE
BHOEEDOH V=L ERLDPTIEDLDEELD
na.

HY =g k) VEBEEKCARET 5 L REOKK
DT O, U VEMERKIOREIC X o THREPDOR
FEONBRER T b, 520 nm {55 ORIR A B ¥
LURfafbTahniErbhd. aRrBEEcT
hEFRETZOTHY, BWBELY vER TR T
MEDbREV. Ll, EEOV Y <4 s REHTH5
B, THERETERDY YEUIEFTH B LBbIh S,
DI, WEOY vEEHANLY vEBEYERSEL
TWwictBbh3., 7tk, HRY vVBBEEFIOY R )Y
VEEE, A&V VR, 2 v AVvOGmBHTOW
Tk, ThORREOEFRAYE LIEL bhicho
o€, SERKRH Lich ot

p's AN
1) PIAFHMEEEK19854:128 9 BEIF 11K 9 E.

BRI < VST 74— BT D a7 2 r—LHD
TREGGE E T OWREFIR

IREE=ER - HRMH*

Retentions and Resolutions of the Tocopherols with Various Conditions by

High-performance Liquid Chromatography and Their Digital Expression

Saburo KaTo and Sumio Aruzumi

The retention behavior of tocopherol homologs was investigated under various conditions by high-
performance liquid chromatography. The results were showed as chromatograms and digital expressions

calculated from the retention data and the peak widths.
The efficiency of the columns used in the present study is shown in Table 1.

As in Table 2 shows, the

resolution of - and y-tocopherol by the normal phase chromatography with silica gel columns were
increased by the use of NH;-modified silica gel and the addition of isopropyl ether into the mixture of

isopropanol and n-hexane as mobile phases.

(Received May 31, 1986)

b 27 = r—AFHE (Toc) DS EEERCIIENER
thrm= 7574 — (HPLC) 3t b FSh T3
Evbh?, AEE &P I RAIhAHACD

* e L AR A AL

h, SEZEFEABRIGEHIRTNS. LHrLED
HPLC Lz S HkTH-T, HEOEAREL
TEREDHIND. FZTEELELIL, KR Toc
FOXF I EILEST, T 4HEOERE Toc o\
THEEIR TV AEABS IV HHELE Yo » 5
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axfiv, BERERE Toc DRFEE D DVIIT
BEDI RO\ TP A 21T - T
FRIRALOSMRBS T T 4 R IR B
WickwX b, ¥ 2YBEMOS M BEE R
Lo THIERRINDH, 05 HEFRIAE
BOY BRI hAERRH BT Eb, FRBRER
CHIhbOEALYRATEERPLL.

K B G OK
1 RESIURE

d-a-r a7 mn— (@T), df-+ a7 2 u—
BT, dr-v27za—n -T) L YWd-6-1 =
7ew—n (0-T) : HEER (=—v1 B
1978).

A% 7= (MeOH), £ v 7 m.t ) —n (iPrOH),
4vFerrr=—Fn ((PE), UdFH vk X O n-
~FE Y (~F v EIET) | AR (SR (6K
). ARV AFL (Vv rey bR,

WITE e (IS) £ 2,2,5,7,8-_V X A FA-6-L
Frvrrwy (BEY X DERLR).

2. ¥ B

BEEk s vt /57 ¢ Bk LC3A, B
B areintizs RF-530 (Bhigddk 295 nm, BDEWR
325nm, EAIELTCREL, vvy8-CER), &
gl R-1I2(7 A7 —n 21.5em, FRIE LT
F 9 — b A — ¥ 10 mm/min T F).

3. HPLC A5 4

3.1 ¥HIf » 5 4 : p-Bondapack Cis (¢3. 9x 300
mm, vy —&—Xtk8l,¢y 7 ¥ 5 2), Lichrocart
RP-18 (¢4x 250 mm, x o 7 #8 Lichrosorb RP-18
By DAy 2 Fh—1+ Yy o8I, Nucleosil 5Ci3(¢4
x250mm, M & N #BETCAFIZFEES I b ET
A

3.2 JE#A S 5 & ¢ Zorbax SIL (g4. 6x 250 mm,
F 2RVt y 2 ¥ 5 4), Lichrocart NH; ¢ (¢4
250 mm, £ )L 7 #:8! Lichrosorb NH; (5 ) D2y 2
F#— Yy M), Lichrosorb SI 100 (¢4 x 250 mm,
A7 HBFETAFD, Nucleosil 100-5 (¢4 x 250 mm,
M & N #8155 TAH]), Nucleosil sNH; (¢4 x 250 mm,
M & N #8175 TAHD, Nucleosil ;CN (¢4 x 250 mm,
M &N @dHETAH) (UE4EIHEY KL hFET
A

4. HPLC %

» 7 ARERER, Az Toc Borryr—n
DI~B0UDE— 7 BIRNLD L O>C~FHVIRES
BRLEERD 1~24 %, ABEREDL57ED

IS D~%v vERE ML TEALK.

5, AV 7AELI—TLOES

20% iPE/~* v VR %, DOHLD~FH VL
IDETALEATABYY A 4 (120CC 1 B
ERLICL0) OnF s (92x10em) LT,
Wik 100 ml 2T, ZOEOWHE A 20% iPE &2 L
THW . SERX b~Fv Y THERLL.

6. e &LHEE(L

DEELEO s L 7T ahb, FERE (), ¥
— 783 M) BIVETRLThOY - 7BILETHYE
— 7 (W)X HRIL, cOME@L b, USPY, HEF
119 s L vt Kirkland 0ZHED #BELLTH S LD
FRERERHL, MR (o) HHVvinypteE R) X
V7= v/EE (D #ERLE ¥ T 35\
13 0-T DREFAERE (r=txXHHE) % va HBVIX s
E Lt

FRFERS LOEER

EHEERBSWUL, ¥ se~r /574 —Tlk
MeOH iz k%, JAflZ r=t 2757 4 —Tid~F*¥
ViCEEWADE (iProH 3 X OV iPE) REA LIch, %
DEMERII—BIEV ORI BVI 5 B TREL
o, Bl 1% ki (1:99) %FH%KT 5.

1. FB|/AT ST 74—

W HPLC ok B-T & r-T LB L
PbhTwa?, T R—BEHETH Y LY
DEELAVGCEBE TR LELIERVWbHh, REY KD
HHIhTW5.

2O F . ODS 7 3 a3WTFh L {H 4 @ Toc
BRIFRE— 28R LN, 4HOBREHHDLHEL
23— 27 DLHH bbic. MeOH 2BEHE L
L ¥ @ Nucleosil 5Cyg (1) 3 X ¢ Lichrocart RP-18(2)
DOfER% Fig. 1 1z, p-Bondapack Ci5(3) D&%
Fig. 2-A IR L7edd, BEEHECE T OERALR b,
X (1)10.3, (29.3, 3)7.9ml THot. FEBED
KENA S ATRT— Y VI/EIBELRDLODHEY
—7ixhie L.

(3) 17—V v 27X (T=1.059) 3 MeOH

TR & DT, 2% K/MeOH 12k » TLHHE
L, KOHREZX - T HRypEL i (Fig. 2-B, C).
TR BOSETIE IS IRE t KEH L. Fi,
Fig. 2 OB IV CTHRERLYERECLTRLIEE
T, TRODHY & BRGSO LB B
ZrLish ot

2. FBHEIZ7AR ST 74—

21 YVAFALATA
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Retention time (min)

12
Fig. 1. Chromatograms of tocopherols with the
reversed phase column and methanol as
mobile phase

Column: ¢ 4 x 250 mm, A) Lichrocart RP-18,
B) Nucleosil 5Cya

Mobile phase: methanol, 1. 0 mi/min

Detector: Shimadzu fluorescence spectromonitor

RF-530 (Ex wavelength 295 nm, Em wavelength

325 nm, sens L, range 8)

Chart speed: 10 mm/min

A) B) /’; C)
8
a
<5 - Al
L T
4 8 4 8 12 4 8
Retention time (min)
Fig. 2. Variation of the chromatograms of toco-

pherols by the addition of water into the
mobile phase

Column: g-Bondapack Ciq (¢ 3. 9x 300 mm)
Mobile phase: A) methanol 1 ml/min, B) water
+methanol (2: 98) 1 ml/min, C) water -+ methanol
(5: 95) 2. 2 ml/min

4D a7 = r— A OLHHRILHTER DR
12DRXP ZDRDOI F ATHH, BEHL iPE/~%
H YR LEUERWLRTWAISY, BiF CiER
D MeOH % B\ ik iPrOH/~% 4 v X HV 5
h%“,ls).

BELIIPHEDO YV AFAI T ARDOWTHREA L
M, WTFhd iPrOH/~%+ vE\\T 1% U LTk
B-T & r-T »4Hpee¥, 0.5% LIFTHEELTWS
MPERDEEL T IS 28t 5SEOSHEIEE Hhi.
LBLWThON S ab57—) v I7/i4hbh, 20X
SOEE DA h BV D¢, Nucleosil 3s\T 0.3
% iPrOH L Lz L 2 AX BB LT (R=2143)
B hdbThitihoiodd, £20WOBRAMA L
(vs #y 25ml) (Fig. 3-A). = OBsRIREHT 510

IS

48 121 i 8 1
Retention time (min)

Fig. 3. Effect of additions of isopropanol and
then isopropyl ether into the mobile
phase with silica gel column

Column: Nucleosil (100-5), ¢ 4 x250 mm

Mobile phase: 2,0 mlfmin; A) isopropanol-}-n-

hexane (0.3: 99.7), B) isopropanol+isopropyl-

ether+n-hexane (0. 3: 2: 97.7)

* IS (internal standard): 2, 2,5, 7,8-pentamethyl-
6- hydroxychromane)

iPE Z@m Ui R% Fig. 3-B R Lk,
FEINRTWEBEH L LTCO PE/~29 vDi
REZIFIETHEN, B EEP® it Zorbax
SIL kT 2% iPE Tk D, “huxTHEL
A% Lichrosorb SI %5 X 7¢ Nucleosil @B LizE A
e Y REFMEZE LD T, IPE ##% L, Nucleosil
is\T 10% iPE & U 7o ff B % Fig. 4 K3 L.
iPE 3 8-T & v-T o Hiesh R (R=2.941) ¢
525 IS B A-T IR LILRIRFOEHTH b
hakskeics Fig.4 TR IS BRI EALTHE
L. oz énb, Fig. 3 imrlLick 51 0.3%
iPrOH iz 51z 2% iPE FinLic & E04EF R 23
BEhissth I8, -T X0 r-T DN RO HE

T‘f.
4 8 12 4 8

Retention time (min)
Fig. 4. Separation of tocopherols with addition
of isopropyl ether into the mobile phase
by normal phase chromatography
Column: Nucleosil(100-5), ¢ 4 x 250 mm
Mobile phase: isopropyl ether-n-hcxane (10:
90), 2. 0 ml/min
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BHINtZ BB TES.

Todks B9 12 0.3% iPrOH—1% U4 vk
BEMHE LTWBH, Uhy vICRBERPHRELRD
TWwaEBbhs, BELRIOCHFHVIEDOWT
T E0 NH, % 5 alEBTORKH LI

2.2 CNZA5 &

CNEBHLEY Y B FARDN T ARE D Toc DI
Liabhlov. %% 512 Nuceosil CN 2\ TH
FoEELEN @i0r—-r3BiFCHD a-T,

4

* ) ' ! . ! ‘ . .
4 8 12 16

Retention time {min)
Fig. 5. Chromatogram of tocopherols by normal
phase chromatography with CN-modified
silica gel column

Column: Nucleosil sCN, ¢ 4% 250 mm
Mobile phase: isopropyl ether+n-hexane
(10: 90), 1. 0 ml/min

Peak: 1 unknown, 2 a-tocopherol, 3 8- and
y-tocopherol (IS was same retention time),
4 3-tocopherol

A) B)
1S
r
)
B
A A
t ., P

4 8 12 16 4 8
Retention time (min)

Fig. 6. Chromatograms of tocopherols by normal
phase chromatography with NHz-modified
silica gel column

Column: Lichrocart NHj, ¢ 4 x 250 mm

Mobile phase: 1.3 ml/min, isopropanol 4dioxane -+

n-hexane A) (1: 3: 96), B) (1: 5: 94)

r-TRIV-TO3HERICERTHRBETATHYE

b, B-T & r-T 2% o7 -3, 0.5% iPrOH
CitISp a-T &, 10%iPE T2 IS & r-T EkEix
» 1= (Fig. 5). :

2.3 NH, %» 35 &

NH; CHfiLic ¥ Y A ¥ A D3 5 AR
T Toc OHERHEREIR TR I BELHAVLHR
BEANZR LR B,

Lichrocart NH, {23\~ C 1% iPrOH/~ %+ viT X
D5 E— X HBELIDS, SRR L (o 8
38Bml) THoteDT, ThiLodFyviHEmMLT
Fig. 6-A Of5RE #1871, L LI bt 4 vl
RLT 1% iPrOH—-5% vAr%4v 3oL -T &

A) B)

4 8 12 16 i 8 Iz
Retention time (min)

Fig. 7. Typical and modified chromatograms of

tocopherols with NHz-modified silica gel

column

Column: Lichrocart NH,, ¢ 4% 250 mm

Mobile phase: 2. 3 ml/min, A) isopropyl ether+
n-hexane (50: 50), B) isopropanol+-isopropyl
ether+n-hexane (0. 5: 25: 74. 5)

Chart speed: 5 mm/min

4 8 12 16 4 8 12
Retention time (min)
Fig. 8. Typical and modified chromatograms of
tocopherols with NH;-modified silica gel
column

Column: Nucleosil sNHj, ¢ 4% 250 mm

Mobile phase: 2.0 ml/min, A) isopropanol+n-
hexane (1:99), B) isopropanol+-isopropyl ether
+-n-hexane (1: 5: 94)
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Table 1.
used in the present study

Number of theoretical plate and tailing factor of the columns

theoretical plate*!

column T*2
N N2 Ny
(reversed phase)*3
Lichrocart RP-18 4565 5489 4111 1. 262
Nucleosil 5Cyg 4096 6771 3787 1. 357
u#-Bondapack Cig 3283 3891 3312 1. 039
(normal phase)*4
Nucleosil 100-5 3821 5292 2822 2.639
Nucleosil sCN 5453 7318 4680 1.325
Lichrocart NH, 5142 5658 5403 1.105 .
Nucleosil sNH, 7465 9558 7464 1. 160

¥l N=16 (tz/W)2, N} ,2=5.54 (t/Wh,2)% Ng4=25 (tg/Wy4)?

*2 tailing factor T=Ws/2f

(W: width of peak measured by extrapolating the relatively straight sides to
the baseline, Wy, ,»: width of peak at half height, W, 4: width of peak at 4. 4%
height, W;: width of peak at 52 height.)

*3 measured with the peak of a-tocopherol

*4 measured with the peak of -tocopherol

r-T OB R5EL & 7wt (Fig. 6-B),

NH; % 5 a5 WTIPE+~x+v (1: 1) 2B
B E LW it by, Zh % Lichrocart NH; iz
BRI LRy Fig. T-AOR LSS, oREBRNE
 (ws#335ml), IS & B-T ARFE L TCBLD,
1% iPrOH L ZBRBAELTBEHBL Lo A B
LEMINATSE— 7 ONBIEDTRTFTH -
7. (Fig. 7-B) (7272 L Fig. 7 D& F v — F A — ¥
5mm/min), )

Nucleosil NH; i3\ THELLicX b IWiEEN
Boht. 2ON T AREWTL 1% iPrOH/~%
vEBBHELT 8-T & r-T i hEEh T (R=
2.50) W52, BRMZETS (v 32ml) (Fig. 8-
A). £z 1% iPrfOH—5% iPE & LCHRI LML,
B-T L r-T OfMEL RIFH: (R=2.90) g5 2H
(Fig. 8-B), x5 iPE R LT 104 T 5 & IS
13 8-T egn LTaMREL R D, 20 Tix IS 12
B-T ofthic s b T IS BEMIF LinL.

4 & o)

M7=t 2757 4 —XAETLE LCERENIE
bhsoT, B-T & r-T OREYYLEE LW
AR, B MeOH 1wk 2~5% Hmt s
LEIC—I NI HRET S,

4D Toc OHBTRIEBIv= 737 4 -0
HL, BEMHE LTO~:Y vERMT 5REEL L

L Tk, iPE 2% -T & r-T OHBECIEIEN TS
50, ISoONpY#ELET 5L & iPrOH L O3FE2
BThh, oWEMLIEMRTES. ALY S 40
T Tid, YUIFARBRETFTF—-Y vI/NLGhH,
NH; %5 5 2D FHF ¢ Ty f-. Lichrocart NH,
Zk\T 0.5% iPrOH—20% iPE, Nucleosil s{NH,
3\ T1Y% iprOH—5% iPE X b 5 ORKWE
(2S5 B (R A 3G D

{ERL? 5 2aDKEEY 3 HROBABBEHY X
F— U VI EHYPE LT Table 1 ©iR L. &f8
HOEBELRBIZ 7w <} 275 AE > TRLEN,
ZhoXEDTRLMETH o -T &L r-T D4Rt
ZoWTHEE (R) 2Jg LT Table 2 R L 1.
e RREHK LOFE TR — 2O Z ISR BT X
HEDEIMIECHS LB, FHEEBOMED
ToTBHEH LI

X 2N

1) B3FHE—BR ¢ fbag, 32, 411 (1983).

2) BAEFEE © HERRY: - 4%, p 206 (1980)
&IFEHIR.

3) BHAAMITEYSH £SO, p. 486 (1982)
X B

4) USP XXI (1985)

5) HAERFHIIRK (1986)

6) REX—F : 7 7 2 BHRFOBIREEVH, p.26
(1983) gzt
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Table 2. Resolution of - and y-tocopherols with various conditions by normal phase chromatography

resolution*3
column mobil phase*! a*? reference
R Rg
Nucleosil 100-5 (¢ 4 x 250 mm)
iPrOH+H (1: 99) 1.119 0.644 0. 657
(0.5:99.5) 1.136 1. 154 1.177
(0.3:99.7) 1. 154 2.143 2.287 Fig. 3
iPrOH+iPE+H 0.3:2:97.7) 1.170 1.875 1.891 - Fig. 3
(0.5:1:98.5) 1. 160 1. 143 1. 176 -
(0.5:2:97.5) 1. 149 1. 155 1. 206
0.5:2.5:97) 1.171 1.371 1.470 *4
(0.5:5:94.5) 1.214 1. 250 1.279 *5
iPE+H (10 : 90) 1. 254 2.941 2.941 *5, Fig. 4
Lichrocart NH; (¢ 4 x 250 mm) ’
iPrOH+H (2:98) 1. 102 1.272 1.373
(1.5:99.5) 1.108 1. 400 1.471
(1:99) 1.123 1.778 1. 889
iPrOH +Dioxane+H (1 : 3 : 96) 1.127 1.619 1. 563 Fig. 6
(1:5:94) 1.143 1. 400 1.401 Fig. 6
(0.5:5:94.5) 1. 149 1.777 1.882
iPrOH +iPE+H (1:20:79) 1.191 2.033 2.078
(0.5:25: 74.5) 1.238 2.571 2. 443 Fig. 7
(0.5:20:79.5) 1. 167 2.301 2. 472
(0.5:10: 89.5) 1.179 2. 143 2.167
iPE+H (50 : 50) 1.232 2.308 2.371 *8, Fig. 7
(25:75) 1. 236 2. 600 2.781 *§
Nucleosil sNH; (¢ 4 x 250 mm)
iPrOH+H (2:98) 1.123 1.639 1.756
(1:99) 1. 145 2.500 2.353 Fig. 8
iPrOH+iPE+H (1:5:94) 1.191 2.898 3. 056 Fig. 8
(1:10:89) 1. 205 2.539 2. 659 b
(1:20:79) 1.243 2.347 2.647 *5

*1 iPrOH: isopropanol, H: n-hexane, iPF.: isopropyl ether.

*2Z relative retention (selectivity): a=(tf—to)/ (tﬁ—to)

" R= (Gf—th) /- (Wr+ WD), Re= (th—t) /LWt Wi,

*4 Separation of IS and B8-T was incompletely (tg: IS<B-T).
*5 Separation of §-T and IS was incompletely (tg: 8-T<IS).
*6 Separation of a-T and IS was incompletely (tg: a-T<IS).

7) J. J. Kirkland: High Performance Liquid Chro- 12) FIiiE—, BHAE—: €& 3 v, 49, 259(1975)
matography, p. 10 (1982), John Wiley & Sons 13) {h» ZEKE, BER, MESIE  HRTE,

Inc. 31, 459 (1984).

8) FIMMAEE—, XEIFEE, M ¥, BHFE—B: v 14) J. Cillard, J. Gabaille, P. Cillard: J. Chromatog.,
%3 v, 53, 385 (1979). 347 (1985)

9) A. P. DeLeenheer et al.: J. Chromatog., 162, 408 15) FHXRRTF, MIHRK, WL AW, 26,
(1979) 73 (1985)

10) S. K. Howell, Y. Wang: J. Chkromatog., 227, 16) 2k 2.5 : k2, 31, 456 (1982)
174 (1982) ’
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FERA56~60FEE A ARELANAD EL £ FERITDOWT
RIEESE - b - OHETET -8 E-BEWS- 0K &

Morphine Content of Japanese Opium Harvested during 1981 to 1985

Satoshi Oxaba, Hiroshi Nakanara, Chikako YoMmora,

Tadashi Suisata, Kenshu MocHipA* and Hiroshi Isaka

Morphine contents of Japanese opium harvested during 1981 to 1985, were examined according to JP
X. Morphine contents were ranged from 8.03 to 17.20%, and the average content was 13.07%,.

(Received May 31, 1986)

AL L D, BRIS6~60FEE I EN HEACRELET LI WBOReHNAKDWT,
FTLE, BURSIUFRINRES~ALSHGESRDE HHRERFERF (7~vE! EBEY LK
N REETOWTHET S, TEAM e FDEREXT-

KRR L UOT5E Ry LUELE

ARG, FLRS XOFNROG LHHEE X DR ERA, RBRMIDNADOFHEL e X ETRLEL
W hich A, EOURRKILEPHEREHEEY  OfE>WT Tablel ¥ EBHTRLE. T,

Table 1. Morphine content of Japanese opium harvested from 1981
to 1985

Crop season  Prefecture Number of Aver.morphine Range of morphine

samples content (%) content (%)
1981 Wakayama 1 15.17
Wakayama* 1 12.46
Okayama 6 14.30 11.49-17.20
Kagawa 4 14.48 10.92-17.62
1982 Wakayama 1 15.07
Wakayama* 1 12.57
Okayama 4 11.22 9.16-13.21
Kagawa 4 14,54 13.86-15.18 .
1983 Wakayama 1 15.58
Wakayama* 1 13.87
Okayama 5 12.61 9.41-13.90
Kagawa 4 9.84 8.03-11.71
1984 Wakayama 1 13.80
’ Wakayama* 1 10.55
Dkayama 6 13.76 10.46-16.77
Kagawa 4 13.17 11.76-14.99
1985 Wakayama 1 14.71
Wakayama* 1 14.67
Okayama [ 12.53 10.41-13.79
Kagawa 4 n.72 11.64-11.82

Total 57 Aver. 13.07 Range 8.03-17.20

* Samples cultivated only for research works

* BT T ARMBIEGR)
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Table 2. Classification of Japanese opium samples according to
morphine content harvested from 1981 to 1985

Prefecture

Morphine content(%) and number of samples

9 10 M 12 13 14 15 16 17 Total
Wakayama 1 2 2 2 3 10
Okayama 2 2 5 3 8 4 2 1 27
Kagawa 2 1 8 1 1 4 1 2 20
Total 2 2 4 13 6 11 10 4 2 3 57

Table 2 it e 2 FERC L DHESHAERLE.
FRFI56~60F- B i fIRR LR, FILE, JINROTL
PHEEZ I X UCHEREMRESE L VLRI R h A D
A XSEITES 13.07% ThH H, FOHMTS. 03
~17.20% CTH -t (Table 1), =L e X EROHEY
2B E U~ ORITHEFLTEY, 85 UTHDW
RI7% P EE WS BEBIIED TR AN TH -
(Table 2),
PRFN51~554E EEBE B~ A DIRIARIRRD & e+
HEPHERITLIZBETLTE D, FEIMHES

Efl~v7 F LTW3. ThbbEM51~55EEED
~ATIREAL R SEISS D EORRI A L6284k 27
Btk (44%) TholoDickiL, BRIS6~60EEED
ATtk 9k (16%) ~NEETL T3,

X R
D BALE:: H+REBAERK, p.876 (1981).

2) REWH, BEEE, P 8@ HTETET,
o @, R fE: #ERE, 101, 159 (1983).
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Annual Reports of Divisions
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HEERORRNEE LR - T 5 —7, THE,
LITBEREOHLETI R T2EH 3 h, £OF
CILBIEEHM TR OE D He2wT, FEOWRE
BOBERLIZOWTERIRTWA. ¥ pl2Hlia
RTHEBFESEAREOWTER L, 21T
TOREEMRADOF AR LK, KW CEHILRARK
B o ch RIARITE b o\ TR S BHE BT
SRR Eh, AEFEIHRETHSLLTHS. &
DX 5 IREDOHTUHOE ERBTLFTR OB
X OMERE—RTREYS, 200 Hk & 5 EARR
EHLLTELDHHA, FELCBARECTHT S
HRIAIMTLI, —LTOTREBHZENTEL. K
BoEE, BTk - BB ARG L T
i, BECEBAS, AKORALELYLTW Z
ENSHEDOEFE ot OB REERRKHE
FAAYHORHABEE L SO EBOBRIROWVWT
BRI Eh, TOERSRSI—EOXE
W& 2 T LT TFOR RO AHLLED S
Trille. ORFREEBOMRY, SmBlFIf
EHBREAYET 5100, BOHRABEESL O
HMAEORMy. OHERETFOMERL. @K
BRI DSHEDED . QFEAMGRIEARBORE
A

L Lo h HOBE R Al LT L fobitidER
AWM LL, 20, HHELTWIHEROMELHRD,
SHBI BIRTIR I - THEYED TH Il d
VRIS, 121 2FEL TV BENRDS 5.
¥ 2-IRHIG0ME 7 B B B AN 0o THigiik
OFBEE (77vavZe/54)] BERBTRE
Sh, EEROBFRENSSH I TFHRUECR W<
—ATCHRPENRTWE, YHELTLRIAXYETS
FBELDD, £HAOHBIEBTTELIRTRVES

I SR T R S £ = o

CERHBEORRZR - T ERLWELTH 5.
FRFI604E 10 | H X W FREMTICHIREIRMAS
PEHRIH, EEESER LI 3BHOMa v o kB
TEBYHEBLTWS, chick b LWz o
FRMEE IR TV DRI [ A 100 ERE
BRER | O—F1 & U THRFISOE 108 o 6 () A BFoRiR
HPMHOZE LR TR L TV /5 v 7 5ED
HREAEH LB IH, BAHECET S HEO—
BOEECEFEL T DL LTS, ki
RAV 2 CRAREE, BATRREBCRL 300428 T
PATRBHAOEBZT- T b, RRUEZ D
FRFEELBELERLTWA,
¥, ThHOWRRMELTYNRCRT AR
DNA SBOREEZFHERL TV, HRI60E9
A @iz DNA ERELEEBAL ZHE L.
BE4EE CREENEENTRORIN, REMHkRE
HRBYHEL T b BEERNELHBVREAL, B
BRI RO L HIRAF KL RE L. YA
BWTLSERARHEBE%E L ORARRELIEAL T
SR, CIEETHERF TR aRvitET3
L9 Bz TELHALRBRTZEHERES
Bl 2Ll DLERAX 5 CHEREOA®E R
HEBZUFOEB LN Y OBEYEL 025 B,
PEEHESDETHBH LR,
EEEFRERK IOV TIY, FEES WHO oEE
{epBEZ LN E (IPCS), HEtifcid s
HEDHEO AMEREFHE (HEAL) ~0OFHER
B Eh LI« DEBERRRENTRDIENET IR,
UMOBHBO L LEMEEERCER LA v T2 YT
DERIEDBR T AR O ERE OB RIIT/NE,
PRk BPEERIBMNETOREB—2
£, SHESEFELEIRSMLE. OFHETIZE]
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G HORRELWERODIE, LREPOFTFE B »Tbhi.
LDOEMIRH LT » TR, RBREfoR i 2. ® B

BTh Y, —WERANHO BRI TR E T
ST B, ZDERMAY S VI BOFAREMRK L v
# — et A A R F R ARSI LT
W3,

FEIHBEF RN CHYF MBI RS, &
DO LoV TR MR SERRE 2 e s
USSR EBRLTWA.

BHREEORMCOWTiE, AWEANYRERR
BrEAMPACTRREESEYERBELL. chicX
h ERBR ORI RFHHE O D DOHR IR L
HicdborB5, ¥Rt RABRTRe v s —&
YLUROBRTH oS 5 —DHBIRTE, —IB
RN T B L TER.

S EHHFEENBHRE DH22EF 212108 8 H,
9 HAHBHEEFEFEMCL v, AHER CHM
Thic, YFin b b RHARDRO [E3EBHI O M
FreonwT LETENSERThhiiedh, flFE
ERIVBETEROBENRRINENL ELETDH
w i

A NREAFERHREDOKEDDETH D,
Vo DZ LR SEMERSCTH o, TORS
BERMCEERERICLWETH LB,
L AAREMEm Rk RES (EH) oRER
HrBpre b iich, BEURRPEERLMEIM,
b3 EFMESOMRD D REDOHEFE LOLE,
BIRAE O ES M 25 2 ENEWET
Dot EFLEPFHOAERPEFEHCMLTHEY
%< Likdd, BRI Ve LIcRBIERED
SHERH LI, '

ER#EOLESE T TRIEEN & ARRUHLS L
Db b ] LELUTHRSR2EL, AIERFF
Thole. SHETETHRT IHEENTERSW
X 5B hT 50, BERHETNOE bFEELEL
X5, rOANMEOrbh ERT I EEXERT
Wbl tEx 5,

w B

wE b kB E

1. @ #

FEME0SE10A 1 H b, ReEUENREBHR v £
—FREFEETCEOFRIED bRz LRtV EIL
HERBPRGHAO—THRE GERHRMEZOH

PEFISOERE R DB B 296 B Ch - oth, H6WRE
BN S ETEE (O) 34, BRIk 4,
342 OE BN & MBS PIREOFRITH > Pk
14 (6 »8) OMAR LD, BHGOEEROER
3, R4, TEE () 49%, TEE (O 33
£, BIREL 2094 Eix ot

7ok, MBFIGIEEEY, MBEMXED DI -1

3. ¥ X

FRFN60MEBE TR, 2,740,838 T THIEED
2,769, 383F P oz L C 28, 545T-F DA & 7e o 7o,

MACERAFE LTk, OFRFEETMERLA
OHAR IVRBEE, BERHF L DHABFEROH
%23, 6017, OENESRBETT OBl 3T BERGE
BIVOHHEBE£ 22/ /b5 FEOBEMC X 58
2,078 T-M, QRREEFHELE O LT AGHAKEMH
flE i 5 BB O 5,570 T, OERME
DEFRER X RS HERLRE RS R
BRI X AEEREH R Tt D513, 686T-FI 41
T bhit.

FHRFHEALLTL, IR0 ER AR D
fifa -3 v o SZEEPFRHT66, 992 T ¥ X Ui S
BREND 2 w7 F v AFER (BRI 1 4) 4,968T
FBZED LRI

BEDERARE LT, KA 100 ER AR
ORI R MR 121,359 TFALSHMI L /oo
T 5.

BETFICOWTIY, IBTI60ERETFHIL 138,236 T
I -CH4EEE O 148, 941 FI HEE L T 10, 705FF D
it T 5.

FRT —~< L LTk, BYRTHRBRMRICEW
T3RE (O O EF R HEEDEH ORI
3 5B910, 7407 M, OFMLEY LHRIFEHFE
OFIRR X AEREMS, LEHEYHEEOT7 VA X —&
fEdE 3 X O DF oW 31 Bk OTER W BT 5 B OTF
72 6,091 TF], @EFEMBOLEEFIARSECRITTHA
HRoMENER Y B EEFRIEHOIER E LD
SHiT8, 4377 M), EUHBEAENILSRBRTRBICES
W 2R (ORBHREGFRHERET e 2 —<
VE= RV VI/EREOMRBLFOIGHCE T AR
27,767FM, @QREGHRMWEDCEERE vLrRETS
SR EREEERLEOBRRICET 5558 9,532 F
A) B@E»bhik,

7eds, BRCOEEIHNTFHERNEDO LR DTH
3.
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7okl PR FN 60 E EE T M

i - FARSOFIE FATIGOFIE S T i »
W L "
FM) (FM) FH
() A4S BRI HES 2,620,442 2,602,602 2 '-57, 842)
CR) B4 XK R RAT 2,380,770 2,361,709  ° 19,061
Esr ik AR P E R 2,380,770 2,361,709  * 19,061
A #B % 1,626,153 1,649, 754 23, 601
A Y &g B 7,587 7,521  ° 66
— R R 38,711 38,640 71
I R < ¢ 222, 884 222,280 * 604
T ER 16, 247 16, 386 139 1. BETFHE 2 FOFHMN
KX v EEIhAESFE
Rno ERRL O R
% 9, 137FF)
2. AEpIEEHEEEh
LWEREN S OBNENRE
1o b U BRI
B (7, 249°FFI)
BEELHER 8,359 10, 437 2,078
RotEnRBRRty 2 —FHR 215,292 215, 292 0
ERAMRIERREEER 104, 133 104, 151 18
THRIE TR T 13, 466 13,139 ¢ 327
R TR BRR 6,579 17,117 10, 538
XI5 AL 10DSERR B RR R T 121, 359 66,992 2 54,367
A nBEEMNERVIRER 151, 181 164, 867 13, 686
BEERBREDOEFRERVBRAR 151, 181 164, 867 13,686
—BEBHER 12,415 12,415 0
O % 138, 766 152,452 13,686
CR) B4 R H BRI ikt 88, 491 76,026  ° 12,465
E N BRI R e i 88,491 76,026  © 12,465 1. SLIEAWMEEREE
RERIE T8 (44, 089TF)
2. weHdHARmEey
2 =K 7 —HRITH
(31,937FM)
() B A AR AP 7o 148,941 138,236  * 10,705
() Esr#Ba R T AR T 20t 53,745 64,538 10,793
CR) Ik SHE A T 721t 5,789 1,593  ° 4,19
CH) Bar B AED IS AR AR 89, 407 72,105  * 17,302
&t 2,769,383 2,740,838 2 28,545
4. HEREHRE DEFREFEEN, BR60E 3 AVARELEAET

(1) BEERHRBTIIRAT R

MRRI60SEE 1, FEEAMYRERFTHERET
44, 89T L OB LW A YRR v v & — K4
5 — R THE31, 937 TH LT - 1.

(2 ZFBRE GIBRR
AFHETE (254 FREEBRHETIIF2, 253 T
BEfr-te.

5. FEEHEORIE

(1) BEREEFIR
WUEIRRETHZ L EIRTWAEERS QIR

BB CHESHh, A4 A 1 ALOHEAIRBC L
tirote,

fods, MATHRET D LEIRTCWAERKRER
Hix, FHM60ELLAR 5 HAEEAETE 1795 CH
4B EINER, BHGIES A | BN EARER
#2258 C14FEDHIER I R

(2) fEEEMATFEM

UENBE L, RHELHCZMA LT SEESRRA
EEES 67HB) IR RBMEES G1THB)
OEHRNE, BRI60E 3 29 A EARERE2ET
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HWEEh, AFE 48 1 Bab@ER Ihaz biiss
fo.

7o, RIEMARAEES 7TRBH, B6IE3A
28H AL ERf6IS CaMS bk

(3) REBRAKEERN

WRAMKE R Z T TIT ) RBRBRAFEoEh3, PEFI60
£ 3 AR EEAERESIS THRESZR, RAFE4A
1B0FHEIhD L Lot

6. EOff

FAFI60F FEiC 38 1 B MR E D ABE BB R D &
BHThHs.

(60.4.1 )
FE Bk EE  BRBTE)
(61.3.31 1)
B 3 DngRE = B8 (RIR TR
i3 % iy &SRR
B AL TEE
wE MBS E &
BE

EEEOTFETZ4A 1 Bt b o CTHAEREST
H—BrRERL K. EREZXRFEER, AR
LRI ST, £E LT [ARNRESHO
A7 Y —=v 7B XOFBBFCET 3R] il
L, YMOBRREAILRAZE LD . BI{TD
BREESY L LR, FHTTORB R B LTY
5.

EHEHERG NIH ~OlEY# 2, 1 A28HI

BELR. ¥, 481 AACRE BETXERAR
et
Pk

AEEEZ, MEOIDELT, RV ATAFEF,
AFUreevEY, SRTERREKELEOR
NG SR DR BB T 5L, BB
BHIOERBRBHETEIT 2289, ERLED
R FALEHOER (e ORATR), BHF
EIEMGINY OGN & e BT 2 RAMA,
ZHEATE  HEBOMER, nEEfTok. UTRE
FHHEROWTRBIBR 5.

1. AEENSHOFRRBICE T 5 EAp5

1) 59 b=V ARKTEHRALATAT £ FOR
ARBRICY » CARBIARET ST EHEER TR
ThTHBH, BT, BEFRYEELTORA
AT AT e FORBEBECOWCTOENFHELT -

T3, REER, YRIFFOAA) TV ERAA
7T FORIGRESOBELYRETHZ LN TE
2. KOFEETFTRET AL A7AF e FELHEER
BRTFOETMULENEDORIEET, ZTOERRK
SHER A BRI L, Ml V<Al B IR e
TEDX 5L

(2 =teYRERMEGHOGHRMRERCE T,
carrier group L LTV v, ¥52v, 75 vy
DUFREETHLEVELLRERL, TOHERE
BAZ2Y—=v /L TCE. AREORMTELALR
EpFERE, SRELTW%. ZhbDithk
LORFEHBAR? PV - THETHERD AB,
Co=pLtits A F (PyCH,NHCON(NO)CH,-
CH.Cl}: AH-13 s Xx ot L-1210 = H %), B 5 (Py-
CH,NHCON (NO) C¢Hs]: AH-13 oxizf%), C#E
[PyCH,NHCON(NO)CHj}: L-1210 o ZWZK%). 4%
BOAWE DNA REREABDO T MLAHED
RICHEHhy T3 ek b, EMRLVSLI
B SEECFEOERN & (FRARBBBHCOWTHE
Lz %7, 850 DNA GEHORERET7A A Y =Y
2=V a VOFERL » THE L. UEDOKRYE,
KD i -Gy v ROy Al BRIV TRIBE
EROEH T RS Y &) TRET S,

2. ABEHHEOGR EMERIGKETIHE

(1) BRATHCEEThIREE= e ERFTEEL
LEHDLENFRO—ERE LT, ST BEREK
FEHOD =t efhickld 58 (B M85
TodDOHEBHREYTo TS, ¥k, chbho=tr
{LEHOERFEM L BHRBBHB OV TORELE
REMTEAEPFRL T 5.

EHi: NIH sk, HaidbREENRES R
Tufedt, FOBBEOHME DD, FEBEIENT
HThoteXvy (c] 2V vOoRUHELXHES
KL, ARy Y [(¢] 2V evDF b+ 7a—4
P-450 JcoRAPFR LT, BT 5RENE
PR E LT Bay RO oA — =%~ FORFLE
ZFUL, ThiFRLE.

() FEspREET, PUESRNE = » YV REFHED
ERFROBHTCELRILEHTOVT, KD XS
EFREERAB L, REBBTS>WTE bR T
B LN TC & . i l-aryl-l-nitroso-3-(4-pyridyl-
methyl)urea ¥{DH 1 R § VBB=ATFAFRE~O
I, il 3,3-UF# l-aryl-l-nitrosourea 3O Y
7Y = vER{E~DOZ A, iii, N-nitrosourea iz
B2=trvioiEfy, ivv BESHEO= =L
BT AHFHARRIG=E.
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() EHNHOBERMAMOEREDOHEBTHT A
% (EFNRABRPERI) 0T, Bk vV F=
B (AR OHHRITHD A=K7 3 vOERIL
EWORREHM AL, FEFUEOSR LRI LA
f& B, nor-(—)-scopolamine-N-S-propionic acid 2%
HET E D THEHMEERAR L L.

3. UFMXV2H/NRERELT, BAERA, HE
ERINEERBESBUE (B BREREH, $=
i BEREMY), (CEERER AL E DIF R I Y
> TW5, REER THURERELERSF) L O
FEARERISHEEMRSS B451985 ] BRTShi.

HNRTRHAROZEREY, i, RAfIoVWT
& THAERGHEERES R FREREAL &
F L.

& B
B AW Fio

"=
BEREEROEELABROBMNIE LTS
LA, FIRPEEIRITOBRRBIE et FA
EOomE, »5VikRNIBOMEREORALMNEL
Rohdlikicote. YFOEBS, EHTEROH
MPFRELHE-T, BFREEBHINSh, ©
hiefRb- THABREDR LR, GMP ~0H{fk
s, LEROFAEOKRE, AMIEFLNTFME
DFEL, BRIE - BEA XK DEMBERL EA LRI R
TV 5. ,
GOEEMAI, RE HE=2R1 \E-BRCEE
WMr binh, F=ERCAGEREEENREIES
Thic. 0FEIAKH BEEENHEBREMIH,
BEIATHEENH-BECRERL Eitol. 6143 H
SIHABEFREZRNIEEEEL, 4A1HKARE
BEFEEAMESCH AR SR,

2 R

1. HER¥EE

7 FURBESK 3564 (5b 142 pH i), V
VYA S, BERAFERBR L. Tris60EER
hoT) vy AR EBIERIIBRERE»HHBRES R
Tz,

2. BFIFARAR

FIIEOME, I - RAEURIE 102 fE DEF 201 i
DEREBL I

3. —HIAER

Bz vF v —1§E 72V 7 —nH—¥, AUk

v=3 3 viEvgr, MR BIR O ERRET-
7.

4 FRITEGRER
HNADRBREELY:, WMAGHE, TLOoT7Arde
4 F (2redk, 2574 V) EERAKRIE4284:, FL
NBED7AH v FEEAKIE 200 ¢, AHEOE 1
HrfTote, FERDPHFOLEURRTHRIEEFE
BRI OIRERFIMBE AR L. ¥, E&R
EEMBDE LR B\ o DA 6 o 2R
Bl

5 EEEEBORE

FEfHlY s e 0.25g, 5,279 20g
AR UITERM RS L.

6. EEBH

1V P2y 7ERERGEETE € v % — 5 5O Ibra-
him Koatma 2%} L¥ 6 » A4 YEHAFOWE LT
ol 74 Y Y VvARKERR L OGBS ML
7.

7. ZoOff

WUREBRERFGTOREFHEL, PRERRT
HEFTBORARTLTOE OFAMBELL. &
Dz RIBIER, ERAREEGERREE~~=271
DYER, WRIRILREHIBIT SRt ok, MOSS
HEBE O EBARREEES O MMERROEREN LM
DERGE, FBPHFTHLHBBERFIOFHE, ARER
BB OPHE, MAmHEMEETEahERBIL
fo.
MRER

. EELOHABR I UHECET 2HR

i) BARERFTCHEE LRES X URERE

B HA OB IR E OB e L ARSH L
T, HER 7 v 7 v =9 VEEKREDHH & RO
S B R RE Ui (BRI 0T, EBRELBE).
HEh D= 2 7 — L OHERR~ v VA= AEOL
HERYOBR, 7YY YOTEEOHR, #2538l
HoW#Ese= 2757 4 —ORMBEOBRN LY
T RHRELR). BOTERERET X - THE
ERIEHEKOMERHE & HRARECELT, &
HERFZOBRBRERMMDOILEIITIRE & OB %R
N, SHORHHRESHZERKOEREYHE L (B
SRR, EBEREFR). RFNREREHUNO
HPLC X 2eBEiHii L.

ii) BESOSITLENTE & L DIGH
XEFEEBHHYAVCWAECHPLC R L b ¥ =30
KRG THEER L. 2B vAREETS
EERHAOBMESITEETEIL L (EBREREY
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). DY MBSUTHIORBRED BEFRE & RKE
L7 (B4R05, EBRERL-H). 74871
—wfy FEAVCEERSFOMARED BEMLE XU
F— RMBOA VI AL VL EFT o T.

2. BERFOYHEMNEMNEIES X OLEtteldT
L%

i) BREERROIHI XU REL
Bitrmrrvs ) viEREA IR T 2 2%~ O
A BROBIBERIFE L RERGCHRIL, TAY
Y vOMBCRIFTRARS OBELERERLL. BY
FEFD=F v ¥, ratvsdvrosBE RN
Lic(BEAPATE). EREr It e vBsITF—
RNEDWTHRFERESHEORER LR L. £
svRKigghkesr L LTRERDO TR E LTOM
FEARDLH LI

i) REMEEERY L OHEER
ZAFAEEWE ) RV — A BB IIMEE Y & D
ISR & DMKy @eEgiLie. €454 07 V%
=Y Aq A VRBZ T AR K OW TR OB
L R L.

3. EBEROFEE, L&t sEARNTR

i) BoEREROEYROFIFEE chicbdT
% in vitro ZER

47 =7 VBREROBFHEEOREL T, FIH
BoORSEYRET AEOBM A L ZER A E
SLSHOFIRAEER L. 7T — 2@ 73
~ NONMEM # g B L, Population Pharmacokinetics
oL THRE L. ‘

i) &YFHFIRERBRCHE V3 RREW OB

BEARGHIMRERABRRRCKSTS4 v Fx a2 v
TN OEGENFAMEYRE L. Ibke-71
K, (=748, FROFARHHEEYHIELE M &
DBAE CERE L fe.

i) EOEEEROLGFIAELERS & ZERD
BeEt & BT

BRBEBRHRERF GA FA ] AWTe
DERBENIBEAEL, v FORBRT — 2T L,
in vitro REAGHRETLCET3RERA L ER L 1.
BRI CAFETR L b 2RO EE v 5
2 BAEEROWLDOEREBRSERHN L (B
EHERR, EBREFEL ). i, BEODD
LR+ 0B eF v B ERRLE
(5-FH#rge).

iv) SERE R IRHI O A& YEFIRNRE

4 V¥ 2 &Y DOHERESHIN O OB R
LEBERRELY. ALORERE, 72CBT2448

SLEFI RS & S & OB A ME Lic (B4R
mR, RBRRER).

4. FREER IOCEHRKEYDCHET 2R

i) HEEFR OO R DT

ARVT7 2 X I VEHYAREEL, ENDOER, o
AR RSB L. HEARMYOF v €T Y
GC NIRRT L, HB=F vV v, AF1=x7
= FY vieoXe b b A0RBBYOEIEY iR
BHRL, SAFLTRAIY, AAVT 283 VY
ADRBTORBYOY R R L (RAR¥EHR,
FH R,

i) ERSREOMES T

7= VY42V v EFORIELEY PCE KL O°
PCPy L oERIBRREL L.

i) KBE, FTLEIU = »ERKT IR
dedEng, FE, MRUOLERERBS THRIRE i
ERFEDOBANAB LT LALFDOEL LR, 2T 4
VERYIEL, MEELORBEHRF YT o .
HPLC iz X Aah 4 vOSFEYRE L.

/I A

®w & H B E2

W

BE

FBRI614E 3 ASIEM CILHATENEERE I,
EREE—ZE AEM TREILL. BEOTER
HDERAREIRBR: Eirote. H—ERD
BECRENRS B _SRIEHRL i), 28
BRREFAIEERRENAELE. ¥4, 4818
HFoHErrEEREASHh, BRI i,
JICA oigiEIc X b4 v F3 o7 B eRaEs
HRAKRFTORMBAEYBE Dr. Virginia W. Kadarsan
PERERRBT A EHOWED D, 4 8Lk
Ryhthsb FHE—-ZRKI2H2LBALY3IA2H
¥ CRIEEHEBOLD S+ ANEEL, RWTSH5A
IR VA v IFRxv7DLEORBRIT~EfiTEEDO
» 3EAMMEESRTH 5.
EX 102

1. EHERE

4 va Y vBIF 106 3 X OB T EAHIERIF62
B (k> by ESRGHE, YT VY v EHES
H, 7= vy vEHKIRECOWTRELTTW,
LHEEBTH I

2. —HRERR

€T _T H LR EHET D NRERF2E T
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RERETV, TOEREVThIThZhOSHEE
G L.

3. BHFEAR

A VR 3R OWTEE R T o .

4. EEEEMBLE

FRTI60FEE DERE MM B & X U2 D Bk
DWTR, BROEREXBREI .

5. Zofh

BAERFHENRERCH > £ EBREL2R), B
ERERHEBEHCET 5 (BERENR, £B
REFEEF—FRUFER), BHTFEEBHECL - T
BB SR EHAKOMREFMESK CH T IHR
(BRAERHPE GRED, EBPREFR), EFRbER
BEEME LOCREREOHRZ TR (BAER
#EPR, EBHRERRIR hivfToi
FBURERFERNTRBREERDOREKE, #BE
Tz, HREEVICHLCEEESRZEEMDHF
il KT N L - (HAEHG& S X OEES
T BTIR B ).
WRER

l. BEMOBEE X UCABBETHET AR

i) AFeA FhA e vOERE

EFra—gyvia— L LR X 5R2E0HO5
M, HBE R

ii) o¥x Y ARMGOBRECET 5%
BERE 7= I 7BERIBU TRV VEIFIO
BEBER ISR —EABEBEYREL.
CHi) ARV vy, ver e vogRECET A0
R®
BEREse < VI 7 BRI D EEMEHORE
HROWTHER L.

iv) BERMLEAORESHTEIER T 5%
H]LY v - aBFIORBRLE LR L.

v) EYEERRERLNE LT OIREROBBEE &
URBRECET 5%
BSELBEREWIEL Y v — ABFIORRE,
SOV UL AL LT w4 (EIA) W
Toh Vo) rr—ERFORRECOVTERAE L.
vi) BETFHBZZOHERCI VEEShIES
TREROMARREOMAEHE G0

O HBEFARZRI VEEIhZe S, vy a)
VERADTFHINDEBMHE L ORKEIFPER DL
TR L.

@ e lREFLVEVOEGEBEG v 578
X Dok ov Tl .

@ e rREFRLEOEMMKE Lo,

BRI OWT, BREN, WME<—2—ORE
Tt

2. BEEROBEHESR X ULERTET 5 2L
L

i) *FF PR L ORAAMAIOMEEIET 55745
BEEksr= I 7RI Y, BHDTDOA v
Va) vORERR I USRI L.

i) ZE A MEREEEE D 2 TRk 7 b U B AEZEA
OEEFRRBICET 5 &L

ELEy FEBERABRE S AMROEERCH S K
B3 < nnOREECOWTRE L.

i) R4+ F 27/ —RIWEEINLIRERD
SRETER BT B BT

Mz DNA Hffi s si il L t4EESh
LERELHOMAMR EEETNEARHRHE L (BE
B (FEW), EBEREEL—.

V) A4 FTF I e hEEIRBRERD
RERRELE & o RBIT 555
EEEGRLIce PREAVE VIBETORBAESHR
DM & T ORABEDLENEF S L OEYER D
WTRELL.

v) PR AEMORRIC X BEEDS O 4Rk
EeRiET sl ome

t ) VARROIFERFHIRAN D IRRRISE N T 5%
HfRsh, U, BAFIOFECOWTHRART-
3. EGNERDHEOERRF T 5HR

i) BERR & OHE O FIE BT 2 BERALE TR
D ri~FV—AFFr—HORECONWTELEL
. ERTA V- ABRTEEORGEEYBH oML
fe.

@ KT A ¥ — RBRTEFERER DR & Hik
TEYEMBI BT 5B

RYDN 57 2 2 N=2-FFH V=N A2 —}
OMELY R 313 DM LB OB OV THRE L
oo ILITBAERPERAIL 5 BERMNOME R DWT
Rt L.

4. PSRBT A

i) (b2 AR O RERKR T 25
BIBRAAT v 4 FEUIRERDO QAR ORELTT
.

i) EYEEEARATESORECEHT R
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B FOMBA 76X VEELL. BisCE, B
HRXTOMBA4IE, PEXEZRE2KE F1KRY
BIRES4EE, TOMEA678, BT X194,
1RO EERE, TOMBAK T BT
Dk EIPciE, LO0mm JEE 1.25mm [l LK
Lt efbeB4ndicl, TomoFm (BE)
Tk, F44, 7198 (10ARME), w4:%7,876%1 (11A
BAE), mpdR16, 554k (10, 11, 12, | AEE) ©b
iz,

4. FVvVvy, Ve 2X 2, F~K (Z4TVFN
£), BRK, TRF ¢ IALEOWTLETHET, »
FAF, E=VY, PUAFETTY, ATFVY, =
EAZY, FFavinEOBRRREE T

T 5 EREDRERES
B B ¥ A

BE

BIEE b LT, REELBROBRMKER. &
LU R@BO—f, HEHLY 0cm BIELL
T, ERMpEOREMBTSBD. i, BHHEYR
PWExRHEELTWERD, EFORToEAR,
BRREOKEEE LR L. i, HAERR IO
BB, 2o, BBEELLOR, D
HBOSIGI D, ARSI - ny SE
LTHEHAL, EANBEEELEBL TR
KEREIL, 7 A7 F vOREEERE, 8XURER
BDEh, vV AP a Y ROWTORSEOREY
RETEHL, £ERE coLE R, RDTIERAT
Both, BRRESHBRI12:135 (8 H29~31H, &
KEHE 44.5m/s) OFE XD, EHRROBKBA L
BHBIETARE LR, BEIP L bt RO
ZNC T, FOREBERRI LI
E£7 1781

1. METXE
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MR HERY 51
®EE 28
ZAN (274, 65%)
o B (114, 30f8)
2. ERfHoHLFEE
MIEERHMELT, BTECKT5Y 2 v VB0
ERRAEORD, ERFEER, BAELEDT?,
dAAIhaviy v vORAMEPREL, LLTY
A« 3 VHE, B LFEKE coigdn
HEBChHDZ L.
3. Fofs
FRDRHEIT, FI00ETBTRTH o1, &
2, BRETVET, YGNORBARABTLBNLEE
Kbk, AMEFL2LOHE 5L, EHESEx
LUORREEFROVWTDORENRE e
WIRRHEER
L. #Yay0BFRENIERR

1) HEGaTHBRTAIERY - T, HABEMN
BTFL, 7Yy ORENEDTRIFERS T

2) ¥, BERREBRLRVHAR, FRY+
BRE (ezehekl) ofthck b, MM HIFTEL.
2. vavOREETAHR

D #RLevav4RiE (EFEE- BBE -4
vFxv7 247 No2) ¢, BIRE (BT5E-
REE) LERE (v Fxv7 2497 No.2) &
LM TEL. Xk, 747 3 VEOSELR,
EIRERLS, BREREI D LEENEY. Thbb,
RELEELOMIRIZ, ACMBRDI D Z EL2ED
feo.

3. FvavORBEERR
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Summaries of Papers Published in Other Journals

EXRAKADEH - BEXETOWER

WEE  ER, 37, 65 (1986)
HBNRIEAFERFHFREERR 0L (BE4,
BA&Gl4, 77 v4, X8), #RBREEROLHR
DORERE L CEAROEBREL L2V TEHL
1z,

Nitrosation of 1-Phenyl-3-(pyridylmethyl)-
ureas and the Reactivity of Two Nitrosated
Isomers
Makoto MivaHara and Michiko MivAHARA:
Chem, Pharm. Bull., 34, 980 (1986)
1-Phenyl-3-(pyridylmethyl)ureas (I) % @nR5fEE
FY Y ACEHEGET= eV tT s LoD BE
B4,
(II) & 3-Nitroso-1-phenyl-3-(pyridylmethyl)urea
() &zl Ban=t v VLRAELEE~ gl
THW, (I)D=1Fr7{ELEfTVv, ThThOREE
D4R%Y HPLC CHiE L. =t v V{LOfERR
gy, pH LAV BREREF L. FaRkD=
b r v {LEREE (N2O;, N204, NOCI) % ¥t
WaeE, () b2 5. —K, ERBFL Y Y
4~ (IM HCIO,, IM HCI, 99% HCOOH) =, »
AR= b e VERE-BTI () 2ERELE L
L, NoOs RGBT KBROFR TR, THEEY
ZpH il fE L. Sk, {LERIEH: & EBLR
Tont, (I) & () ZHEgELk.

1-Nitroso-1-phenyl-3-(pyridylmethyl)urea

Reactions of 1-Nitroso-1-phenyl-3-(4-pyridyl-

methyl)ureas

Shozo Kamiva, Makoto Mivauara and Michiko

MivaHARA: Chem. Pharm. Bull., 34, 385 (1986)

HEGE = b v Y REFHEO SRR DOBETH
3 7= 1-nitroso-1-phenyl-3-(4-pyridylmethyljurea
IX, rat ascites hepatoma AH-13 % ch b, 1,
EbLD TRIBHRICEALED TS, RILAHDK
JEHESR L B v S AT B IERIER OV TE
£ZLk.

Reactions of 1-(2-Chloroethyl)-1-nitroso-3—(3-
pyridylmethyljurea N,,,,-Oxide with Several
Biological Model Compounds

Michiko MivaHARA, Shoko Suevosar and Shozo

Kamiya: Chem. Pharm. Bull., 33, 5557 (1985)

1 -(2 -chloroethyl)- 1-nitroso- 3-(3-pyridylmethyl)~
urea Ny om-Oxide (I) D EBIERBIERF 2 £ D%
B2 F B HEE-> T o e, 7 Ax M bo¥EHT
EXY OV EDRIGR L DfTole. AL ik
Ny 7 FA-1-Y O VEDRIER X b, =tr ik
X N-7wFr-p-_=v 353 VEORIGX W%
ot ThHORIGIRY Y TRO X 5 lefifEEEA
BEOHEE XTI

Different Sensitivities of Rat Ascites Hepa-
toma AH13 and Mouse Lymphoid Leukemia

NO
L}
@-cn ,NHCONCH,CH,C1
¢
6] I
o ¥ v V.
CH,CH,C1 @—cnzuco NO
IX v XI
0
DNA peptide peptide
DNA >l\f:|-CH2CH2Cl

3 /
DNA >NyCH,CH,<N< DNA
. AN

amino group

carbamoylation of

nitrosation of

SH group
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L1210 Cells to Typical N-Nitrosoureas

Michiko Mivanara, Shoko Suevosut and Shozo

Kawmiva: Chem. Pharm. Bull., 34, 188 (1986)

5o FEEARHE AHIS &~ v 2 ) v e s L
210 HifgEE A~ DIERZRIGE V- RET=80

= b r Y REFHELD B, TO=ZMORELIERE

e #ifg DNA O v ACHRIE LI in vito TO
S S ORI, in vive (KRB H-BREA
BETORMBOBIEE, 3LV in vivo LEHKD

ML b DNA %480, 7AH Y =) a—a VERT
- T DNA gk L. TOHKE, =Z&{L4Y

DYEGFARHO o ORIAN TORMERLHEL
{HEETHZ ENTEL.

NO
)
@CH,NHCONCHZCHZCI NO
SN <::}NHCON<C:>
(o}
1-(2-chloroethyl)-1- 1,3-diphenyl-1-
nitroso-3-(3-pyridyl- nitrosourea
methyl)urea N-oxide
(CNPyUO) (DPhNU)
PIJO
CH,;NCONH,

{-methyl-1-nitrosourea
(MNU)

FBFERAHMERRRIRE] (COWT

M EE - EEMAPIR, 16, 1435 (1985)
TEFERFNEERRIHR] B4R otleo
BRI, SEREROMBCMHERIhIRS (FXE
EIERGMY) oW, BEOHMNKEILE - ki
—HREREL, bIAEDPEEROMEDOH L EHER
OB EHOMFEL I D Litd 5.
BAHOBRICOWTHESR L. i, RABEER
EHATEROERD O THEERITHERRRS
B FRIERER] ATV TCER L.

Extra-weak Chemiluminescence of Drugs. II.
Relationship between the Structure and the
Extra-weak Chemiluminescence of Organic
Compounds

Kiyoto Epo*, Hideaki Saro*, Mayuko Karo*,
Michinao Mizucaki* and Mitsuru UcHIYAMA:

Chem. Pharm. Bull., 33, 3042 (1985)
16 D& BT o\ THEEEBRX L TE LI R,

TrEY, BBEKET $ v, BBE7AT e F, =H#F
YV, SadFy FRERESYRmL.
* RALARREEER

Gastric Acidity Dependent Bioavailability of
Cinnarizine from Two Commercial Capsules
in Healthy Volunteers
Hiroyasu Ocata, Nobuo Aovaci, Nahoko Kaniwa,
Akira Ejima, Nobuo SexINe, Masataka KiTaAMura*
and Yoshinori INoue*: Int. J. Pharm., 29, 113 (1986)
TR v IL v P en QBHOBHEE L
FPREFDEALATRLF Y7 1B L. EH
FEbepH L2 8\WCiRsMEENEL, —f pH
6.0 TEWTILEN T, Y vFYVZ v e Terd
AAFTRAFEY T 4 RBKRERELOELED D
hichs, zhi, BREOCHRMEC I 2HBLE
bhte EREPOFEBE T Cnex 3 X0 AUC ZIE
HRBHOERETST2Lh LOEDI5~30BETDH

-7

* HE v EY -HKREH

Evaluation of Beagle Dogs as an Animal
Model for Bioavailability Testing of Cin-
narizine Capsules

Hiroyasu Ocata, Nobuo Aovaci, Nahoko Ka-

NIiwA, Akira Ejiva, Toshiyuki Kitaura*, Toshi-

mitsu Onkr and Koichi Kiramura*: Int. J. Pharm.,

29, 121 (1986)

b FRRCBWTH bR, Y v ) o viliEh
T 2 $FD € — Z LRI X DEYFRSHRR
ZfTotle. ERRAMCADERMBEY PH RBE YA
WTHE L. b PREADHERLIIRLY, -0

RAREBCTRY vV o vDA4F 745

74 FHERELEHRTH - Thit, ¥—7
N RO BHREDEGRS L CEGEHE DO &2k E
Wik LHETEh .

* ERBEEASE

Bioavailability of Indomethacin Capsules in
Humans (1): Bioavailability and Effects of
Gastric Acidity

Nobuo Aovaci, Hiroyasu Ocata, Nahoko Kaniwa
and Akira Epma: Int. J. Clin. Pharmacol. Ther.
Toxicol., 23, 469 (1985)

2EOHPA VP22 YA T BIU3HOR

fERIFI AT P TR AT LS EY T, REak
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Tot. BHEEOBVWHAIZEL A4 A747EY
74 HETT5EAA L LR, SFMCERRENE
Ute. ¥, BRBEOEVEREIESREOHE
FHTHREYOBIIEL, 41 vV V2 2 ¥ VO,
BRI BRBEC X - THEIhLZ ERBLNETR

ot

Bioavailability of Indomethacin Capsules in
Humans (II): Correlation with Dissolution
Rate

Nobuo Aovaci, Hiroyasu Ocara, Nahoko Ka-
" ntwa and Akira EjmMa: Int. J. Clin. Pharmacol.

Ther. Toxicol., 23, 529 (1985)

AV FARYVHFIDAL AT RLFEY T 4 Lin
vitro FHEE & OBIHEI OV THRA 2T o 7. W
ORDIBAKE, in vito FHRARIEC L TR,
W0 pH, FSEEAEBSHEITSE LinL A O
HEHBEECAE CHBEL, HHEEOHVGHT
ROIHHEE X DECHE RO IBHEREOH 2
ANAATRLTEYF o ERSHIBT AT EAHBL
e ko, EWOBRRELRT T 45 Th Bl
PREE-RERMAR THEET X DRI M-PIREE DX 2 BHE
BELRGVAIBIME R R T E E R B btk T .

Bioavailability of Indomethacin Capsules in
Humans (III): Correlation with Bioavail-
ability in Beagle Dogs

Nobuo Aovaci, Hiroyasu Ocata, Nahoko Ka-

Niwa, Akira Ejmma, Hiroshi Nakara*, Jyunzo

Tsutsumi*, Takeshi Fujrra* and Iwao AmADpa*:

Int. J. Clin. Ther. Toxicol., 23, 578

(1985)

e PRBRTHVSA Y P2 2y VRO 4 7
17D T4 Y- PRTHFRBCFEL, v &
ORI OV THRE LT > e, BREIRRER IO
X OFEREIZ e b, BREFRBRBEYH LRk
FOBRERHELE, Uk L, MmeayEE-rih
BTERO e +-BHMOHEBE» - 1o E7,
eb, £ RARBIBHUFMD AL FT7TRA5EY T 4
DEDOKEND, WACKET A 2 MG O R
DERBER.

¥ H—BERERAAH

Pharmacol.

Bioavailability of Sugar-coated Tablets of
Thiamine Disulfide in Humans I. Effect of

Gastric Acidity and in vivo-in vitro Correla-

tion

Nobuo Aovaci, Hiroyasu Ocata, Nahoko Ka-

NIwA, Masanobu Koisucai, Toshio SHIBAZAKI,

Akira EjiMa, Masakazu Mizose¥, Keiichi Konno*,

and Masayoshi SAMEJIMA*: Chem. Pharm. Bull., 34,

281 (1986)

WHRF7 I vPALT 4 VRGO MoK
BALATRAL5EY T 4 & in vitro DFFHEE LD
BIFEME IOV THRET LIcE R, Y OBHERE L= —
74 Vv/EO Y, e pH-BREHEAE PR
hazlk, ThOoERDALATLTEV T 4 12H
WIREORHEYZT, BRBES BEVEHRE, BVH
EAE D invivo A5 2 — 213 FhFh pH 1. 3~3, pH
5~7.2 TROLELEEERSMEMTS C &AWL
et

* EBEEG RS

Bioavailability of Sugar-coated Tablets of
Thiamine Disulfide in Humans. II. Correla-
tion with Bioavailability in Beagle Dogs
Nobuo Aovaci, Hiroyasu Ocara, Nahoko Ka-
NiwA, Masanobu Koisuchi, Toshio SHIBAZAKI,
Akira EjiMa, Masakazu Mizose*, Keiichi Konno*
and Masayoshi Samejima*: Chem. Pharm. Bull., 34,
292 (1986)

v FCRBLIEF 7 I v ALT 4 FEEREE6 BIH
DAL FTRALFEV T 4 BE— AR TLREBEICEF
fliL, &t &AM OWTRIH L. BIBERR]
HMOH 5 —BFRRNE, BREBENRV e M ERE
LA R EDRENC in vivo T A — & DEHBIMEDS L
bLhtc, —J, invitro REM Do T BF O 4
745V T it PRELA X TRIERICE
<, A RWYALF OB FEEE LRI S i,

* BRI SH

Bioavailability of Pyridoxal Phosphate from
Enteric-Coated Tablets. II. Effects of Gastric
Acidity of Humans

Nahoko, Nobuo

Aovact, Masanobu KoisucHi, Toshio Suisazaxi,

and Akira EjmMa: Chem. Pharm. Bull., 33, 3899

(1985)

) VEEE Y PRy — v GBROBHESN PH L5k
FOHRBE LOMBYEEH L. BHER pH 2
5.5 ORFH O OEY ORI H KB O EEZT
3, BB LTHEShRTbhe. HHER pH

Kanmwa, Hiroyasu OgGATA,
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76.6 ORF T, BEHRAOHEBEN TR izY, X
HORRIENDHEARD - . HHEF pPH 4.5
DEFI T, BRBEOED TERWHREDHFNT,
BIFID B LT B aTREMEAVRIE S e,

Bioavailability of Pyridoxal Phosphate from
Enteric-Coated Tablets. III. Correlations be-
tween Bioavailability in Humans and Beagle
Dogs and between Bioavailability in Humans
and in vitro Dissolution Rates

Nahoko Kantwa, Hiroyasu Ocara, Nobuo Ao-
vAaGl, Masanobu KorsucHi, Toshio SHiBAzAKI,
Akira Ejima, Shigeru Taxkanasun* Hiroshi Kawmi-
Hidetaka Yoshikazu Hino-

nara*, Hideki Nakano*, Akira Okazakr* Tadao

vAMA¥, Suzukr*,

Funkura*, Kazuo Icusa* and Sadao BessHo*:

Chem. Pharm. Bull., 33, 3906 (1985)

Y VEBE Y F: 4 — A BBREOE— 27 VR B4
YRENRSHRROET I PRI BRBROBERLEE
TeMBI LA, AEAOBRHEE I e biIRET 551
FTRATEYVT 4 EBEVHEMLE T

* PSSR ARH

Bioavailability of Pyridoxal Phosphate from
Enteric-Coated Talbets. I. Apparent Critical
Dissolution pH and Bioavailability of Com-
mercial Products in Humans
Nahoko Kanmwa, Hiroyasu Ogarta, Nobuo Ao-
yvacl, Masanobu Koisuchi, Toshio SHIBAzAKI,
Akira Ejima, Shigeru Takanasur*, Hiroshi Kami-
Yoshikazu Hino-
HARA*, Kazuo Icusa* and Sadao
Chem. Pharm. Bull., 33, 4045 (1985)
1BBHAOTHE D W AR Y V49— L IREEDO R
FoERuE pH 2HE L. BEER pH XS
THREFIRZE2D /v — 7RG bhie. v+ TE
WHENRSHERR YT - LS, BHESR pH 238
WBIRIDRIZ AL F TR FEY T 4 DEHLD -
fe.

* AR &

vaMa*, Hidetaka Suzukr¥,

Bessuo¥*:

BEREIAT P F7 4 —IC L SREREEED
bt

DoBTIRELE, ANT7T7ERV - EYAY
IV, TILHhLTFARRUVEHBRZ IO
B

FINLTF, SWHFIEE, PIb 3K ERMNPIE, 16,
1407 (1985)
4IEDOBHIGHEE : VY VBT Y =¥ ViR, ALT
s ¥y V253 v TICHVIAERSX

CUEHBAT I VRO, EAOREREE s v~

F /57 4 - (HPLC) X ZEREYHZLE. &
AHEDEEROSFEIZ VT L ODS %4354
(TSKgel-410) % F vy, #iHiiz UV BIRIZX bfTw
ko WFROREE bR OERE L MG L EOKR
Bxbh, FRSEYORBERLTETH Y, BE
HRBRT L EATRETH - 1.

Ay RAR—=Z-HR/A9 M5 74—-C&D T

Y/ —=LEERBFOLY /—ILOMERBR— A5

J=NL, PEFTLFEE, TR}, 2=7AN/
=L, 1-7ANnN/—L&IUVB=ETY /- LD
tﬂ._

EWEFME, HRGT, BREFAZ, RIL F:EER
Bge, 17, 100 (1986)

=& ) - ERERFTEEPOER Lic=5 2 -1
R T A R MY OMERE RO Rk
Lk HIhiz~y FAR—2-GC g X 2R
i OB RERE 2 # 7 —10.001-0. 0005, 7+ 7
AT e ¥0.0005-0. 0002, 7 b v0.002, 2~F w.ty
— 1 0.01-0.003, 1-7 w2, —0015-0.005, =
7 & 7 —10.01-0.005 (v/v %) Ch ot KILW
25T, 75 4RIV OT, ZHADOMATARCH
Licho &5,

Kinetics and Mechanism of the Solid-State
Decomposition of Propantheline Bromide
Sumie Yosuioka and Mitsuru Ucnivama: . J.
Pharm. Sci., 75, 92 (1986)

BT m 2T ) vOBEGERBIZSET D KSR
BEFREE S X OB EE DR BB U CH BBV 2
fifgote. HEAEE (CRH) LOEBEFIRCK
ZIKAFE T, SRR KA TERbE R

x=kt" .
CETNREERSIVBECKELILWERTHY,
Rk BKRAR L - TRE (T) &L UAERE (P)
CRERSHbh Bz LAREhi.

k=k’ exp (~Ea/RT) P*

ZZTK BIUSERTHS. SEERILLT,
MR RERYHBRIGHE & Te o THfBRARMET D
Ardhic. —7, CRH LITOEREFIRCKITS
MADEELT 7 524 2 %D ORRIGE T A TEDT
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TENTE, BEIhORRILEEERES 724
ADRERIUVARSEDS, B E ULTORSE KB
BT ASRIRBR I,

Dependence of the Solid-State Hydrolysis .

and Oxidation Rate of Drugs on Tempera-

ture and Humidity

Sumie Yosutoka, Toshio SuiBazaki and Mitsuru

Ucurvama: J. Pharmacobio-Dyn., 9, s-6 (1986)

B RBEESTBEBA 72 7= /2 — b B LV
BALZ e Ay ) VOMASBEL Y7 =75 Y
VOB OWT, TOREOCRBERTELYE
bR LT, 7y v=v AORRKEREDCHEM
ZRRERR L. BRXOBERM T 2 — 2O
EETMEL, IR R U ER R
BLTRANELL T 2 — 2 DL 52 5T
ERRLI

RS FHBEHAET AW EERE/AR MM T 74
—[C LB HEIGRD D-RY L-k—NOER
Fgsel, HEEIL, MFRE, Al % ok
2, 35, 314 (1986)
MERBRrREERBO LD, KFEEBIE
BMPE LT -7 = =207 5 =v-§f (1) 2B
WEBNEY L F =80 b- ¥ - S OEETIEA
L. p-8XU L~ F—045 Kk g TBEIEFO
SEUREOEBIELAYRbhhoeh, BEHE
D2 & 7 —APEINE T D LEFFRRIS X U4
BERAE oot UV RS LERIFERESED
BHEAY & L, BRAFERBENT -V —236F
TrIWT UV KRB hAED p-F— Rl L
522 kB LY. UV RS L BEraHs
YEIICERTAZ LR X Y, HHROEHBOD p-%
XU - F -~ AR ER T YL

Application of Synthetic Hydrated Alumi-
num Silicates as Orally Administered Ab-
sorbents of Ammonium ion

Toshio

Sursazakl, Mitsuru Ucnivama, Toshifumi WATaA-

Mumio Isusasui, Sumie YOSHIOKA,
NABE*!, Yuzo KuromaTsu and Shinji Takar*Z:
Chem. Pharm. Bull., 34, 806 (1986)

YA 54 P EnERE7 ve = 7TERERE LAY,

B7ve=T7HERSICRBEOHBER L LTHAVS

L0 BTG & invitro 35 X O invive Tfiotc. A

Wi 54 L DR, ZPC-10A 534 & vEBIRE, i

B, BERSTREYRLY. ¥, invve &k
WY, HERMD7 ve=v sBEMET I

Bk BB
R N =

ANRAZRKOMERR B2#H)

DIGmoREE, HRBIL, FMa3E, SFHE, P
%« RIKGEFT, 16, 1413 (1985)
RRBROFRIEFRERL, v~ -hE2HWT
fThhah, HENEDHWOERED50000EL5 D,
Fil, ERERTAHIENVRABETHD. Lo TTLI =
v AROAEBRYAVCCERBRIAROKH LTV T
2 AEEHVCTELDRICER TRRAMTLST &
RIS

DLEFLABEEZFOEEROZ L I7AAF LD
LARSA 2 FCEBAREETR

BEY 2T, RE ¥, REENKE, AL £ #
REHE, FERIEE : 247k, 35, 151 (1986)
yvra~EYAALEDS ¢ F (DCC) ofFfEL
THANKEVENREER Fr3 AT I VERIGL
Te FedvafvEmT 5 CHiBEREBRSY N
2BEP-e Frrr a@itfivE R T 5. CORIT
%, BEFZOUFSHCHLE. 47 7r 72,
AALTeBF PV T A, 27 ) AR WCTEER
RIiG&tl, REROWTHRE L.

BUXERFERAICOWT

B F:7rr=v7, 22, 271 (1986)
HUREAEXERRFACE T HHEHEHBLUTLDH
B OATHES L.

EXxa05the BXERF

B 24k, 85, 145 (1986)

AL & AR & DOhdvb b a\, BRI
DR, BLUHUIEORBWE FEOWTHEHEL
fo.

BAXBAERET—6—

EEXAEEETORBRECOVT

A 7 ATIERER, 27, 2295 (1985) ,

BH 10EDFEBES ML -TC, HELFEERCT
Bi+ 58« DEBRMIL LI

—BFEBRFOHET HD—
BEEFEXERICOVWTOERS
M 7 ATIEEES, 27, 2501 (1985)
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HBURERRT O 5 b&EFFREMTOVTHIES
$tic X R~

FEXSOABRKBRZERT LOBER

Ml 7« BESTEE, 16, 887 (1985)
FEERORDPFHCLELRBRAREOE LT,
¥, BIUVRBREREE, FRRE»OEGHAE CH
L7

HHUEEETZ T8EEAMSOEEHERRE SR

) OHOARKVR P

FELL T AL F: ARRE-ARELE

33, 241 (1985)

HHERD D OFERYLEHEMY DIUA R & i b T
Zskad B DL total diet study AW E IR TV 3.
FOHEDRFHRAEDORIL, WRLkDEROAY
HREF—2THHZ LRBELATHS. LrlLbdl
ERZCDX 5T AMTERL S 25E T — 2 bk,
ER¥EAEDOHORMAEER L CWHRET - £ 24
FO056L bR TIIV58, chiFEILADHEL
72 3 HEDOFE TH 5 D CTEMMIRE » LT bhiou.
(G, ChEEGHERK GERIHRRHAE
X DEHB) AR, T OTENKERTCAMEFER
AHAC L BHWERT- T, BEAOFHHIRETR T
IBA LMY A P RER L. $HROEZHER
EFAECHREE LS.

* RERTHERAR

Syntheses of Carbon-14 and Sulfur-35 La-
beled 2-(Morpholinothio)-Benzothiazoles and
Carbon-14 Lebeled 2-{Cyclohexylaminothio)-
benzothiazoles

Tohru

Apacur and Tsutomu Yamaua: J. Label. Comp.

Radiopharm., 23, 405 {1986)

HC F 7243 38 CERBLICAAND T PRV VFT Y
—ARIBRERIBE Y SR L. 2-ORFE T ik
SH ##% 38 TEHLE 2-(2ARY 2 F4) vy
FTS=NEENRY VL 22NN TR TFT
S-n=2-UC FRR 2-A AN T IRV FT -2
-8 DR A% NaClO TRLfA T2 LItk
&R L. AkOFERER %2 kY v-U-HC
BHWE 2-(Ak ) 2-U-UC-53) Ry V57 Y
—ADERIEH I,

(2 w7 3I)FE) RvVFT7 V—n-2-4C 3,
Yre~F LT I VECRHLRE-MC L 2-4 0

Akira TanNaka, Masamichi Fukuoka,

Fr7=Y VDB ERLKE 2- A4S bRV FT7 V-
A-2-UC oR% Y KI+L oB&HT L VEMLECS
Bl 2-(v 7 e~z n-UMC-7 3 /7 F+F) XV
VFET V=T ruaFv LT I v-UUC L 9-2
NATERYVFT - baRIhik.

Excretion, distribution and metabolism of
1,2,4-Trichlorobenzene in rats
Akira Tanaxa, Michio Sato, Toshie TsucHiva,
Tohru Apacui, Toshio Numura and Tsutomu

Yamana: Arch. Toxicology, 59, 82 (1986)

1,2,4-F ¥V 7 e A X v v (TCB) # “C CE#
L, 50mg/kg DEIATT » FITRE LRI, 246, Bk
MaL bt 7 BHEICRA66%, HEA1TZ DS
A h, LRI 2. 1% © CO; LAt r 2 bk
Haht & RPEfEOE VBRI, RbA#H
WELT2,4,5-BIXV2,3,5-r Y 7mrT /)=
MW OR s hoR R S h, BERBHEL
T 5 ¥ =43 6-friz SH, SCH;, SOCH,;, SO,CH; A3#
AShERar TR Ihie. FRpRTREL
DTCB ormaiv¥ /EiHEREIR.

Zholis e v EERMELG Y LTERIRD
o EEbh3.

IPCS: FHinEhke¥ DA (Principles of Tokico-

kinetic Studies)

M %

(1986)

EEE L E 224t 51 (International Programme
on Chemical Safety: IPCS) D BB#5{R 2% (Environ-
mental Health Criteria: EHC) o g fEo—1E L
T, ERBF—~DF¥a 2 v OfFRESM LR
EEDRBEEDOWTHEELZHBA L.

PFvyard—7 43 —-5 4,9 308

BEFIRCL-TEEESADIKRILES (BEERER
24)

RBllggsk : s e v EEE, 34, 1 (1986)
BMEFIRCI - TEEIRD :AVE VOERREM S
LCOBERM, REMFMTIWLTO—BIPEA
ToWTCER e e, iz DNA Bifffick hiEgE
Xhte b4 vRY v, e rERERLE YRERLE
WBREBE TR, FOX 5 ERNR, Ekic
BI3 5 M E W OB IR BRI 23 e S e it DT
Bl
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—BRBEORERICOWNT

Wy 71 : ¥R, 37, 549 (1986)

BH—HEAFERF—BRARELC BT IHELY
B LR L.

Kallidinogenase SIZ|ORMEBRBRANOD TS5 %=

I ALALI T4 DER

&4 W, EEFS, WP 5 BEELFE, 16,

839 (1985)

VY ) FF—-EOFERITE =, - Y VERARL
el BRELDF = VERNETHZ LR L - TRD
BZONRPELV. K, £LFr=VvER 147
24 THRB LT, ZOHBERENESETHLD
LELARHENEW. LT, BIEOMER, BED
mEEAMK, £llxr=VvE, Thbbr/s5v*=
v (BK) = v L a4 4607 »t4 (EIA) CHE
THRHEXRIELL. & CHEI L EIA 28I
DERABCEATETH- . —F, =0 EIA
BK IV NFE#IZ 1 ~2HD 7 3 /BEEYES
Utz BK Stk 5 2\ MENES 7 ¢ 7 BER\wie BK
FEEIIRA CRERGERR LIcH, CREMT 3
JEBBREE R BK Bl L 13 ¥ » I XERG
WA TR ehote. ZOZEMD, =0 EIA 12, *
=7 —4H BK o CREHIERTHDOT, VY
27— HEFOF = > - CRETAMERR T LE
HATEHz LWL .

Partial Purification and Biological Activity

of the Product of Chemically Synthesized

Human Growth Hormone Gene Expression

in Escherichia Coli

Tadashi OsHizAwA, Tar_iao Terao, Hiroshi Saro,

Toshio Kimura, Hideo Fukupa, Tsuyoshi, Tanr-

Moto, Shingo Nuwmi, Jiro Kawamura, Takao Ha-

vakawa, Eiko Ot1suka*! and Morio IKEHARA*Z:

Chem. Pharm. Bull., 33, 3561 (1985)

AR hie PRE AT VBIEET (584 H3
) %, KBECHIRALTRRAIBIHEER vy
BOhnb, BKHSHE, DE-52 #5asu< /5
74 ~REoTe FEFEALE Y RBOERL, £0
EMTER AR, RBlx VvAZHEIIR, VT
7 VY ABEKE, BRI Rr= ST 7 4 BV
Te VRE AV EVER—OBEHYRE L. 495k
i1, TORTEGYHEEBLLES » P 2RV EEF
EFIROMR (tibia ) 10X > THREZ 5, B
FIEOMERREET 5 v VICRRA T Y

HL T

* JLE AR
*2 KA

Enhancement of the Sensitivity of a Fluoro-

metric Lysozyme Assay System by Adding

P-N-Acetylhexosaminidase

Hideo Fukuba, Tsuyoshi TanmMoTo and Tsutomu

YAMAHA: Chem. Pharm. Bull., 33, 3375 (1985)

4-methylumbelliferyl tetra-N-acetyl-8-chitotetrao-
side (4-MU-(GIcNAc):) #FBLLTY VF—-o%
e X, W4 % 4-methylumbelliferone (4-MU)
DEMNLY VF— AERERIET 5% T, 4-methyl-
umbelliferyl-N-~acetyl-8-glucosaminide (4-MU- (Glc-
NAc)) d =@ 3h 5 LR hicted, 4-MU-(Gle-
NAc) OB IREMFIHETIE, Y V- sRlEkL
LUREY LR IRBZENTE S L E &, 4-MU-
(GINAC) b 4-MU % 3BES @ BBEE, A-N-ace-
tylhexosaminidase (- 2%) (NAHase) % Z DRI
miickz s, H5EDREERARGLRL. DK,
NAHase Ok b, BEIHO Y /5 — 2 OFUEAH
WPESkE: (BE: M. lysodeikticus) X BREREE XL
—HTBIOIRBEFEIRDZ Ehbhoi

REIOR M T TEICEIZICHEY ) ABEEHORE
B (B18H) oI5 8808, MRRUEHE
~DFSH

HARE], RH#ERE, WH I BERHFE 17,

94 (1986)

Yyrryi7 RP-18 %5 A COWHEIrvn=t 7T
7HERI VIR (DX)ERE L. BEHA~D
AR —=ABBNNLTE = F I ADEME DX o
FEFIERE (R) DERY b L. tr DEMREWD
HTIE, AX2 =72 b=t )LD EDORERIT
NEhotchl, DX O — 7 DBORECIHFRATH
ofe. DX O R k# 7 2BEQOEREESHML
2z, 0.01-0,06 mg/ml D#iET D DX DORERITE
WTEAYERLE. 4 Y FCUADSHF 2 ) R
ekt 7 v= b 75 4T DX D¥ — 2 2HEL
fedvstc. BERGD DX OFERD fo b OBIEITKRD
FoThBb, Kiml RURNKERELE LT p-d xR
BfER=F A 0.81mg &trx %/ —A 20ml 2%
DX 1.25mg 2 &L DX Rz, 59MBEE
Bt L. BEEE2 &7 —aT2ml kL, 557/
SEODEELT. ki 20p iy, ©— 2 EREEYH
ELi. ZOHETHLRCAMEILEEERTH
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bhiffit—HKL k. - ofgx DX ggoagpiy—
RBBICH LI#R, £5FO105E0GREOFHE
BHERRETHELRE LR —BLL.

BIERERATAM FOEERIZOWT

REFek, MIGEEX, rhepfik*?  BIEMTLR,

17, 143 (1986)

FRTN58, SOEEEITAT » I /EALR TR TEEEMOR
ERCEDRERBROZEHT MR OBEL T
LplcbhDThB Whra< 7 7R 5EIT
KHA7 4 FEAOERICHTELESIRBRD
W, USP b5\ ik BP offe 5 & o Wi, figEo
PREEDORFETY, ThBOAF A FhrevD
BEAE S D R BE M R FEL L.

M HHAEERTEGEENERE

2 RREEMBEENTRERS

An Immunological Study of a Pb-Thionein-

like Protein in Rat Liver

Hideharu IkesucHi, Reiko TEsmMA, Kazuhiro

Svzuki, Jun-ichi Sawapa, Tadao TErAO and

Yasuhiro YAMANE*: Biochem. Biophys. Res. Com-

mun., 136, 535 (1986)

BERSA (244 mol/100 g fhTR) R HIpEA — RS- Uiz
5y F DIFEBRE-F 4 2 4 vHEAH (Pb-BP) L
T+ R4 VHIRBRCHEEAR S hic. T OPb-BP 2
AR uFAR AL VPENRPLLRT LD, Z0
BAADOKEFHRELAL . TORKE, Pb-BP 43
Zn-F3 34 v I T HHEEZXRIGEYRL,
Pb-BP i x4 vThoZ LEPLMIR L.

* FRKFEE

Simultaneous Induction of Pb-Metallothio-
nein-like Protein and Zn-Thionein in the
Liver of Rats Given Lead Acetate
Hideharu IkesucHi, Reiko Tesumma, Kazuhiro

Suzuki, Tadao TErAO and Yasuhi;o YAMANE*:

Biochem. J., 233, 541 (1986)

B (24 mol/100 g {4 T) HIIREA—ER 5 L1
v FOFFCH-2 2 FA R4 v (Pb-MT)-HERA
7 (Pb-BP) LHfA-F74 1 v (Zn-BP) OREHH
AR hi. Pb-BP 34FE 6900Da ¢, FFLiFo
A EEMNC R4 L. Zn-BP i3 Sephadex G-75,
DEAE Sephadex A-25 OEHR OBRRBOBEE
M7y D Zn-MT-II L E LU Th-7. Pb-BP D

EEREMAR SR RETRECEL, OB, i
EHMOB60% LG LT o, BIR24RER E Ty
TR Lic, —75, Zn-MT O£ iiisime, &
SE® 1M cREE D, URETL—FRETh 1.
Pb-BP O 7 3 /BSWTIII28% v AT 4 vER®TR
Lic. ThoDERID, BBRGERE S »  OJFTIZ,
Zn-MT LRE#fic Po-BP o g@bBFHIh3T &%
L.

" TRAKEH

Lignoceroyl-coenzyme A Synthetase from

Developing Rat Brain: Partial Purification,

Characterization and Comparison with Pal-

mitoyl-coenzyme A Synthetase Activity and

Liver Enzyme

Kunisuke Nacamatsu, Shinji Soepa*!, Masa-aki

Mor1*? and Yasuo KisHiMoTo*3: Biochem. Biophys.

Acta, 836, 80 (1985)

RERFOT v MESIVFRO 78y —ahb
E#i-7 o1 -CoA S REHE O 53 L7, Triton
X-100 T A b LoD Blue-Sepharose 7¢ & U5 i1
DEAE-Sepharose D S a7n< X DB T
e,

Lignoceroyl-CoA & p#i3% D5 % palmitoyl-CoA
ARBROEEERE T 5 MR TR ERT
lignoceroyl-CoA A REEFEDIBEMENE VL LXHEBH L
hi.

¥R RFEIRET

*2 EUREBIRRRE

M Oag VX mhTEVAKE

In Vitro Formation of Codeinone from Co-
deine by Rat or Guinea Pig Liver Homo
genate and Its Acute Toxicity in Mice
Kunisuke NacamaTsu, Tadao Terao and Satoshi
Toxi*: Biochem. Pharmacol., 34, 3143 (1985)

Sy bAHBWIEAE y M 90008 b E VT
274 YORBOWTRE L. 274 vOR#EY
ELTEAER, 2 AaTFAVERLURATAL I Vi
BHLI 2547 Yiia25 4 VichE<30fE M-
ST AT T BB bhi, '

* REKEITR

Effects of Glutathione and Phenobarbital
on the Toxicity of Codeinone
Kunisuke Nacamatsu, Kazuhide INoug, Tadao
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Terao and Satoshi Toki*: Biochem. Pharmacol.,
35, 1675 (1986)

a7 47 v (aF4 vORERMY) D2tk
BRETINEFAVEDLOR 7 = 2 0 EX— LD
Bz OWTHRE L. 2547 v ALK THRE
T3E, FHiEhO 72574 vBENLTHCEDT
Arin@Eowbhic. aF4 7 vOIMREREIXI LA

FF LU Y AT 4 YORATIC X D&

rrrFF voORiER X b S H-a 541 ) VOt
HENBDTHZ LB e bRt IriFrvia
T4 7 vBREBNEGETCRIGT S L3R LR
e, SNEFFVILATL ) VDAY 5
—E(LTERLTW A LD EEL: bR, 7270
EX— =274 7 vORPIERAE2HHT sz ek
DamBmlEERb ER. FrEy vidaFi voR
WAL X8, a7 4 2 vOLSEFEERIE
TEgh ol

* EEAEREER

Effects of Various Cytochalasins on the IgE-
Mediated Serotonin Release from Rat Baso-
philic Leukemia Cells

Reiko TEesuimma, Hideharu IkeBuchi, Setsuko SE-

KITA, Shinsaku NaTori and Tadao Terao: Int.

Arch. Allergy Appl. Immunol., 78, 237 (1985)

7 v MMFHERMERS S ORI BRI S X
ETI0EDY A+ 5 VEORREFI LT 5,
ZOHBERESCTAFCHTShi, FLIHL, B
Wb A R4 5 4 DT, cytochalasin B,D Nz hic g
L. #52 BHEREE (1077~10-8M) cRiFRkra R
#THH, BRE (105~104 M) i+ 530
‘¢, Chaetoglobosin A, D, J 2%, zhiclgL7. 3
By, BRkiemilie< o, Aspochalasin B,
D, Cytochalasin A Rz hicfg L. 480, BRE
iz L A Y EE L4 D¢, Chaetoglobosin E, F
NTheB L. chby4 5y vEORERE
HBEROWTHERLE.

Possible Involvement of Phosphorylation of
a 36,000-Dalton Protein of Rat Basophilic
Leukemia (RBL-2H3) Cell Membranes in Se-
rotonin Release

Reiko Tesumva, Kazuhiro Suzuxki, Hideharu Ike-
pucHt and Tadao TErAo: Molecular Immunology,

23, 279 (1986)
v MFEERR (RBL-2H3) #ilalEE s 2 BVvT,

36kDa FAHHD Y vER bz oW THeat L 7z, protein
kinase C #3EM{LT5 & LTabhTWw5 ) VIR
(phosphatidyl serine, phosphatidyl inositol, phospha-
tidyl ethanolamine) iz X b, 36kDa BHHD Y vER
{b2MEgt & e, —Jj, protein kinase G DA &
LTaHbRh T % 1-(5-isoquinoline sulfonyl)-2-me-
thylpiperazine (H-7) {3, ZOZEARED V vEMbEW
Lt o R A5, RBL-2H3 #ifafEo 36 kDa
EAKE, B LT 5 protein kinase C iz X b
Y VLR STV BT EAVRE R

¥ 7, RBL-2H3 s 5 OB 35 X 54 pro-
tein kinase C D45 % F~ % 7= &, protein kinase C
DiE ML K] T B % phorbol-12-myristate-13-acetate
(TPA) # 7-13, l-oleoyl-2-acetylglycerol (OAG) D
BRI~ DY R, Th BEBTIE, Hlhd
DOREFRIRIT LA LTI ZRE Sich » 7243, calcium
ionophore “CH % A 23187 L3735 Lk, HFEME
TR AR XY, i, k3 H-7 3, #la»rso
BB S IEI LAz BLEAS, BERI KGO protein
kinase C DB & R E N,

Comparison of the Antigenicities of Native
Human Growth Hormone (hGH) and Three
Forms of Recombinant hGHs’Using Mono-
clonal Antibodies :
Jun-ichi Sawapa, Naruhito Waba*!, Masachika
Irie*1; Tomoko TokuNaca-Dor*2, Eiko OHTsUukA*2,
Morio IxErAra*2? and Tadao TErao0: Mol. Immu-
nol., 23, 625 (1986)

v VRE&RALE v (WGH) T 28K/ 70
—+ndifk%, Vavesrv ik hGH (A=Y
=rFbety) BREELUTHWT, fFRELE B
BRIGHEEFRTIEDE / 7 v — >+ A HiIE R RT,
KRB LV 3WDY = v ) v+ hGH DHFE %R
L.

R Rk

* KBRS IRE

Production and Specificity of a Monoclonal
Anti-11-deoxycortisol Antibody
Hiroshi Hosopa*, Norihiro Kobavasur*, Sakiko
Tamura*, Mizue MiTtsumMa*, Jun-ichi Sawapa,
Tadao Terao and Toshio NamBara*: Chem.
Pharm. Bull., 34, 2914 (1986)
11-FF*varsds V-1t sde/72a—-30
HGELHBL, BEERS XIURERIGEOR I
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2t T s —FAHGEERACTAF IRV
FHiesT bl 11-FAFoaprs:y—1rD Ly
EBRELLLIS, BROPIEENE DR,

* B AZEIRER

Antitumour Triterpenes of Maytenus Diversi-

folia

Hiroshi Nozaxkr*, Hideyo Suzuki, Teruhisa Hi-

RAYAMA¥*, Ryoji Kasar*, Rong-Yang Wu* and

Kuo-Hsiung LEe*: Phytochemistry, 25, 479 (1986)

Maytenus diversifolia 7 & D HEEERS & LT,
maytansine, S-sitosterol-g§-p-glucoside D fift, H L \»
} ¥ 52X v maytenfoliol ¥ maytenfolic acid % ¥
L. FRERE_fEoHF LV Y 7L< v ma-
ytensifolin-A, ~B L3R40 friedelin, canophyllal,
p-amyrin, canophyllol, pachysonol, 29-hydroxyfrie-
delan-3-one, 30-hydroxyfriedelan-3-one % Bigft 1 1.

* School of Pharmacy, University of North Caro-
lina, U. S. A.

FH T ZERORE A

FEIER : IEERELEE, 2, 482 (1985)

B = ABFORBERBEITER EOHEELT L »
TRBEINDZ e Lole. TOWMERE{MLT, &
Koy o5y OfE, WHUAOREE TO
=i, SHORHEMOOE 2 L ERFEOEEL L
PREAWITE L. H—D Lhiclil=% A%H%
SBERNCEERSERL, ToMRYEHETSE
LA ARKOBRER & LCOMEST 2 BT
BIbOERELFETHDHE LR,

Structure-activity Relationship of Thirtynine
Cytochalasans Observed in the Effects on
Cellular Structures and Cellular Events and
on Actin Polymerization in vitro
Setsuko Sekrta, Kunitoshi YosuiHira, Shinsaku
Natori, Fumiko Harapa*, Kazuko Ima* and
Ichiro YARARA: J. Pharmacobio-Dyn., 8, 906 (1985)
KRBk D28MED cytochalasans & ZDFEHAMG, &
BRIk I6E Y AW, Mlaextd a/EM (C3H-2k
cell “Gd actin cableDL#E, fibroblastic cell ®EF4L,
Y vERD capping DEE, Con A X5 Y /%
DREAIALE) & invitro TOfER (actin filament DFE
RIAE) OMES I UERBRYEL. b, &
hLDOBERNS, LEYOEREHENLRILEL

Z 5, perhydro isoindlone & #%, macrocyclic ring 3s
X U Ciz-16 D hydrophobic GURIMERRBBRICHA T
% b, aromatic ring DFFFE, macro cyclic ring ko
3t7% enedione R, {L&¥L{tko lipophilicity p3%h5
CHELZRIFLTWAZ LA bh T

* L ERIKTF

Studies on the Pharmaceutical Quality Eva-
luation of Crude Drug Preparations Used
in Oriental Medicine “Kampo” VI 13C NMR
Studies on Diberberine-monoglycyrrhizinate
and related Compounds

Mamoru NocucHi, Youhei HasuiMoTo* and Atsu-

shi Karo*: 43saazE 39, 101 (1985)

B, HERATH AN ART B diberbe-
rine-monoglycyrrhizinate (DBMG) o k& 8658 % f T
T3k, 3, BCNMR 2\, glycyrrhizin (G)
DIBEOINE VDA & vBLRHET HHERTEST
L. 2\, %% pH &4 T G & berberine (B)
ZRIGEE, R LB BCNMR 27 b
ZHELILEZS, PH3 TR G D2 v vERML
8, pH 5.5 Tz 2@M 1+ vkl, UBRIEREE
LTwaEHEEI RS, Y FARVERON LR
VR, WThOSARLOFHICH % -4 pH 3
BIUS550EYHD BoEE IR, £hFhs30.7,
46.1%k7cb, T hit, Th¥h B & G LOMKKL
1: 1B\ 2: 1 DBEOFEM, 29.0%, 45.0%
EXK—FLI

D EofEF L b, DBMG kis\T, 2D B i,
GD2ED Iy m LA+ v HORBEEHER LT
WhEHEE L

* WELFIRAY:

EHTFZARROREFEICPWT—1—

MR, BRAORFNERH

Tk F, KERGY, EEER: ARIESR, 27,

1591 (1985)

EFRAN =+ AWUFAORELHREL, TEXHET
ZTOMMliZ—EBCTHIZERAEE LT =%
ARIFNOF R FAECERICEE T 5 B9 (FBAN574E~59
)] HfTbhi.

ZORFELZMLTIT DD, FETIZERY
ExHEBRIc. ABERESL=F AR E VL&D,
BEOHS L L i Bl & SRR B BT 2 TR
THZLIRED, EOMEBRBOBRENTETHLE



208 i 2 R B

o & %104 5 (1986)

EERLTWA.

R - B 2 v, HERAWS

*2 PR - Bk 2 v ol —, HEWRIHERYE
EERATRDR

FEH X ZERORHEFMOVWT—2—

RABREEORGHRFEICOVWT

TFE HY, KEHREY FEHEHS, T 55

oo fc BT, 27, 1927 (1985)

Y, B = ARFOENRMEFET, FErE
EORFRANRE LIcHS TBTT 58 (GRER
53) D=F AL D VCAERKREA EFELHIEDEREY
sz ey, FEARTETHHT LEHL
L.

DT, ZORPEDIREMEDOMH > N &y, HiE
LRIDORBE EFRDOREEYHLMIZL, THVA
A TORMPTROMEARSWT, F—-2%d te#
=L

*H AR
*2 JLELBRRATHE B R R AR B AT

EAIERAEROSEFHCOVWT—3—

BEREOREHRFREICOWT

L FY, AEREY RHER T 5§

oo fF: TSR, 27, 2307 (1985)

TIRICE | ZFE &, THLEE VAL TORM, ik,
A TRZST AMESALRE L, THEH LTS
FIOBERS AROERDERYMPALL. b,
LD ORBIMFTIZONTIE, X —-vHH b
R TH Bz LB b L.

* BHREHGS
*2 JCELBFRRTI BRI R R A PIR

EH I AERIOREFECOVWT—4—
REZEORLGHRFIEICOWT

Tl FY, XEHE, FEHER T #Z§
o & BT, 27, 2603 (1985)

B = ABFIOMEFHICR UT, SR %
LAETH 5.

£ZC, BREBEREOE LR L, BEYE
DOBEE TN E LT v AREE writhing &, Bl{EH
BEe 7L LURRARRIRE, £Ektees
nELT LDs BB Ba L, AHh0fiE: ERBEA
KOWTEEL.

I AAEA S
*2 L BRI B E R A PIR T

HEAIHANAOREREICOWT—5—
HREAEOREMBRITICOVLT

R F*, ABHREY, FEMEIER T =8
o #: B3, 28, 95 (1986) ,
EFNRRE LB H =+ ASF O M EHE B
AAR, EHEOHE (GE) TRihLice S 1Bl
DR bR ARG U D e REZ kD
ERM & RETE L I .
ZDXSeBAND, BET CTRERIRCHGE
OEMREET OMELREL, BRLNLk
AT S

*2 QLR BRI E BRI

Simultaneous Determination of Serum Ca-
tions, Anions and Uremic Toxins by Ion
Chromatography Using an Immobilized

Enzyme

Hideharu SuintaNI and Shozo Use*: J. Chromato-

gr., 344, 145 (1985)

MmEhoR#FEEY V7 —EREEILLICH T 4 TH
MBLTCT7 veE=TREBRLISE, (Av2u<t
FZWEAL, AT AL v FVIRE - TRIIE
Ba(7ve=7, JVT7F=2v, 2FALTT=20Y),
#Ft+yv (Na,K), 7=y (8514, BREA
* V) —ERSPT AR L. Eetky v
T—EAT A2 HAFMLTIS Lo T

* pvya—BEH

FIBEREORRNME

KGHEEY, PRRE : BREN, 2, 675 (1986)
NAC #ieic X SRS (FRRs6~5744 1R
4. HiREE 102 2B 0z L) DFEEHITIOWT,
EDMRALEDTHEHI L. EELIHELLER
WHETH 57 2 F LSRRI MRED &5 &ET
fERZLETHZ EAMERLICIR TS, R
B MBS 5 £GP ERT ] offio—R T
»5.

* HARBMA TSI AF » 7 W%

Naphthol AS as a Cause of Pigmented Con-
tact Dermatitis

Ritsuko HAvakawa*, Kayoko MATSUNAGA*,
Shigeo Kojima, Masa-aki Kaniwa and Akitada
Naxamura: Contact Dermatitis, 13, 20 (1985)

W, i, THE»@A%EL, RECIRLOH

M EFAT 2R AT E » B R OEFIC>
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W, $OREDBEET. BEXEROLHE=
£, AT\ OBMB LT T BE,
WTFRLFTWRERIAL L LD 2 2 7 — A DA
v FTAMCBEORIGERL, i, A%/ -1
HED X VITIIEEDORIGTH o 1o ik L OHIY
PH7 VA y 23R O—ETH D7 b -1 AS %
BErglHEhi. BEXThir7 -2 AS BB
EORIBERLILZ Ehd, Z0F7 =1 AS NG
EOEMBEMEOFERANETH D &b I

* RWEB AR ERE S

FLBHEKIC L S BFRILER ISR
BN, e, MY, FEEER, &
HREE: BxSik 95, 1441 (1985)

BRI X 2 R WA R M R R OBE R Tou.
SEIEEDE, FABRBCY T, WR, fikks
CERNT LR LI RBEYERL, B
Rabt5B-%y 7 A F BB 3 A D{LF W2k
VO THRETAHZERE T, ZADOHADOEIH
Wb Rt 7 b —s AS (Azoic coupling component
O—f) NEREILFEWHTHHT LB SR L.

HO\

,CONH—@
( >

()

* BEEREHBRESER

Naphthol AS
(2-hydroxy-3-naphthanilide)

BARHE—BRORLEFDIR—

FRETTA - Akb - 5ok - flHE  1986%ER, 39(1986)
]2 IX—HEDOHIC40~50 F VEOARBIERTS &
VWbhbhTwa, ZhhbBbohb=rxrF—-¥HED
AERUCHEDOR/ITHICH VS0, REaXiRd
HOETF, BCCRADE LTORRTHET D5,
IH, #Fk, REIAALARBUOTHALRIOE
BRrL B Ao TR R R,

BX

FEEEE : £OFE, 100, 60 (1986)

FLIEBAR OESB 2B Lo, B E OBR L1
HREOIERDIRET OB L 1.

Cadmium Found in Non-soluble Fraction of
Kidney Homogenates and Its Relation to
Renal Dysfunction after Cadmium-cysteine

Administration

Tamio Marrans, Yukio Sarro and Kazuo T.

Svzukt*: Toxicology, 37, 27 (1985)

Cd-#F x4 vogtesFr L Cd-v a5 1 v
(Cys) 2RV, ZOHHROFREAI . 5%k 4
EsEco®h Cd st Cd-Cys o 55 L & o
muiess, BEEFEDSLACEAETE, SEo0k
i Cd PErE—EOELR L. ZOHEMND,
WHiE S i Cd BEEET 5 2 LT oRR T
T eEz bhite. ZokEy b0 Cd 2 5%
UBEE E CRFn bR oot —F, kifhDd Cd
3, BERARBTIIES VBRI TF 2 VA2 EHAEL
THEL TR, UHHBA TR EAER A Zr S
FaxrA4v MT) EERLTWi. 2oz tnd, k
W T MT LA LTwiew Cd BBEEY D &
CLIERTBZ LATRETh T

* ENLAHBIRRT

BESPOBRBTH K 37 LD(LEH & L{EERIR
KRERHE - AR, 27, 145 (1986)
SEROEROoHH: E LT, Rk s~/
57 4 ——BIORERE VAT & LSBEES NMR ©
DNTRR e, BAORBHTOMPLH FIva
DILEFGEDOWT, B OHRIXBIALER L. &
CAFIvADHAIRIE, AXRFtity (Bixy
A7) OFECHESRESTh. T, EBECEFRLD
LR CHR S F I vk ARKEED, HLEHLL
DRIVBRLWERIHIZOWThL bbbl L.

Comparative Induction of Hepatic Zinc-thio-

nein and Increase in Tissue Calcium by Bac-

terial Endotoxin in Endotoxin-sensitive (C3H/

HeN) and Endotoxin-resistant (C3H/He]) Mice

Tamio Marrany, Yukio Sarro, Hidekazu Fuzi-

makr* and Kazuo T. Suzukr*: Toxicol. Lett., 30,

181 (1986)

=y Fidvy (ET) 5 kb, g HEf-+
dEH 4 VBB HIhB L LML h TS, BT et
TH=v AR E ET X 2FEA-F4 51 v~
FHELOMHBLD 522 RARB D, ET GRS
¥ C3H/HeN = 2 L{EREH D C3H/He] = v
ARBWT, FFHESA-F+ 5 4 vESELHE~ %
DR, fEROHE LT, BRZTH~Y R Tk
FrEign-o- % 4 vHBHENPI v 2 ENB b ks
ol i, FEH-F4 21 vEHRBTHEE LT,
b vy sEO LARRD LRt

* B AT
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Induction of Metallothionein after Lead Ad-
ministration by Three Injection Routes in
Mice

Tamio Marrani, Akemi Watanki* and Kazuo

T. Suvzuki*2: Toxicol. Appl. Pharmacol., 83, 211

(1986)

SHORSHE T v ARKRIE RS L, R
FHEINL A ZuFd xS v (M), fidsk X ORE
fgarhod Ca, Pb BRra ez L7, 5% 1 B B OFFR
e Pb B iv>Ip>sc EDIHTH » 1o 8’ HH
MT it ip>iv>sc 4 =0 OIRTH » fo. WEHR+
Pb g sah o iz LA K DOBAERVT, Calls
DA ED LR, Rk s Pb E Ca v
DL, #BLBRLEEES P TOERE L TR
It

LR R E A

Rl AR

_Acute Renal Dysfunction by Cadmium In-
jected with Cysteine in Relation to Renal
Critical Concentration of Cadmium
Tamio Marrani, Akemi WaTauiki* and Kazuo
T. Suzuki*2; Arch. Toxicol., 58, 136 (1986)

Cd #vAF A4 vERAELT~ vy ACHIIRATES L
fekz s, AUBEENZD bhl. TOROEH
Cd mEoREREES, Bt LT I0g/g BER
Thote. ZOffiir Cd #4354 v (Th) fEROE
LR TChotcz b, Cd-Th iz Xk 5 BEE X
Cd-Th # Th it X 5D Cixis, Cd-Th hLHEREL
RCd kb LhRBER. BREEORELLT
Bwic invitro TOBERBEATAARLD -7 I/ 5
Rt (PAH) O b4, RELRL, TiRdx
Vo g2y — AR LT o IR LR R L
Zoz kit PAH OR D ARFHREOEEL LT
HRHThDHLEEL LRI BREEZH, Fp Cail
EoELVEARZED LRI

e

*2 ESrAHEYTGERT

T xFdRILIg B EPEEAY

PRIl R, REBET  8ETY, 5 821 (1985)

Ttk AL Va3 sea7 3 VOSLBEHTHY,
HREARTH D7 v VS MLROER LA I
BEEMAPHEHEGEORRYETHSD. 2ve7 40
ZEBCEUROTEOEYR 7V CORBRIITE
LB ME OBV AR Er 7 2 dh A4 Fa

PBIENBZ I, 7aFFk1.34 FakRlUe
7 akhnf FaegRl U CERT 2 HEMEHNE
LT3, FREBRKXOEEBEERER Db T
HPTLC #: & HPLC g&pig#hTh h, chbxfiv
72 VIR XUHEDEYHD 7 =dHh 4 ¥
a¥l kU e 7 R A FaDEBROVTHRN
fe.

Protein-binding of Ochratoxin A and Its
Extractability from Proteinous Food
Sadao Ucnrvama, Yukio Sarro and Mitsuru

Ucnivama: J. Food Hyg. Soc. Japan, 26, 651

(1985)

FH /=LA F Y VTHBE I T EF Y VAL
BMET7 AT ¢ VORAERBEARY P ARHER Y
e /574 —CHRESh, 7rakl AR 5H
HE At pH 4.0~6.0 T3\ T, Tl biiaid
RiTA* VisAR I B LS hic. PH 7.4
B AEESWAL n=2.38+0.7, gRER K=7.67
+0.37(x105M) TH otz ZOREHXED AV
MEORINPL 2 X 2 —ADEHEMT L » THD LI
E VR RRTHBENOBHIEEVT, AOAC &
OBFO 7 v r kL AfBRIECII29ZOEMBRY
TR Lch, ZM SEORMEY Y vEEDHERM TH
Pex X bt (PH 1.6) w L& & A85% DR
BarrErcEi.

Metabolic Fate of N-Nitrodibutylamine in the
Rat

Emako Suzukr*!, Masataka Mocurzuki*2, Takashi
Suzukt and Masashi Oxapba*1l: Jpn. J. Cancer
Res. (Gann), 77, 39 (1986)
N-=trweo75147iv (NODBA) XU N-=
FrFFAT v (NOBA) 7o Mk 2R
DWTHRE L7, NO:DBA #5175 v PR2 D
Inrerd PRLGHTEED =15 3 vABRER
FXhi, chHLORBPEN-=+ 7 I VD 0, 0-],
0-2 BLV a OBz b AR Ut oo TO -
NO:DBA o g #i Rz N-=bu v o7F17 1 v
ML, N-= 1353 vofic N-7 251 S-(7F7
Ny 3FFVTFABIU e FexyrFu) L-
Y AT 4 v NO:DBA 35 X Uf NOBA s AR L.
NOBA #ENLALRICI D SEED -V AT 4
VMO NOBA ##5x b bR L-
VAT 4+ vHEEGEOHMHTED TR (ML, 2O
T &3 NO;DBA 11 NOBA ¥ T/ A{LEENDOD
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Bl et 5T LREHRT 5.

¥R AL BT RT
2 Sy o TR

%3 (Carassius auratus) [Ck3 ) BM)T

ZFIL DR

te A RAETF, HARKE, REHGHE, Al T :&HE

{k2z, 31, 397 (1985)

FYSFAARATZ =—F (TBP), FV R (1,3-27
rr-2-Fr L) hA7 =~} (TDCPP) & + V7
e=hA7 2— b (TPP) O 7% viz k R8I
WeEH LY FFi2ry—alck - T TBP 3K
(bt L ot S htent TDCPP & TPP 3 fR8HX
highote. TDCPP X/ FA Y T VA7 2T
— (GSTase) ILX » TH IR Ehi

v % v @ GSTase (X RILHEEH ONERRD D,
#ic TDCPP VW HftE &R L, 45C RED X T
BV ARAF LR L.

v ykvzFLe v — P REELIE E, TBP
L v TPP ok WEF IR L Lisvp3 TDCPP ©
I 6.6 f5remL .

BERZEARYVILILRURIILY EXKER
HHDOPLILST I OFHEURREEOKRE
F LT, OB B ARER: A%, 26, 326
(1985)

RIS UVEVDERTHBE M =VIOL ) YT F—~
b (TDI) kSR ENTRBALHETSS v
zvy7 v (TDA) Linhhinh, thbOHHD
B OWTHRE L. v7 VREgkikE 5 TDI o
BHRA 50ppb TH Y, DV ¥ 7R— FED
—met U, Rk v< 357 4 —(HPLO)
TIBHERE TDA LT 0.2ppb CH h, 2,4~
F LU 2, 6-REEDHEMNFTHE TS - 7. HPLC T
BHEARY Y VvE vyRICKY U L VBRERBND
o TDA OEWMERE L E =5, BHAKELT
0% = & 7 — A RMERTWABE, Fi»b L 1ppboD
2,4-TDA M+ 5%, TDA BREEG®RE T, »
SELRET OBH4E, 0.7ppb © 2,423, 0.3ppb
D 2,6-hNEHTHIINRTED L.

High-performance Liquid Chromatographic
Determination of Melamine Extracted from
Cups made of Melamine Resin

Kunitoshi

Takiko Inoue, Hajimu ISHIWATA,

Yosummira and Akio Tanmvura: J. Chromatogr.,

346, 450 (1985)

EEWk s r= b5~ REDB AT I VDE
B OWTHE L. EEX Yanaco 1L-2000 =
ODS-A % 5 5 (26x250mm) &#%EL, BREBE
LT M-215 Zfv 235 nm CiELie. £ 7 ¥ ik
Wbk e UV BiE#ES, pHO #8825 &R
IEFL TR oo E e, GIERFENIBENEO pH HYE
B rEnlitot. MEDEHGEND, BEHE
LTCpH30 @ 0.1M Y vEREREHE AR &
B, 25 I VERH =y 70K T 4% KR
X ABHEEmRLIcEs S, BRI, KT9.2
+0.9%, 4% BB T98.811.0% Th »fz. HHEF
DA5 3 vOREERKT 19.0+2. 7ppb, 4% BT
23.6+5.2ppb THH, BREHGHELALD -7 HFR
b ohish ot

Migration of Melamine and Formaldehyde

from Tableware made of Melamine Resin

Hajimu Ismiwara, Takiko InoueE and Akio

TANmMURA: Food Additives & Contaminants, 3, 63

(1986)

ATV kA ATAT e FRIEHARNODO 2 5
v (M) taraTrFe F (F) opicounwtk
Bl BERHARSHATRFRRHIRY, Mk
4% W%V 1o & & 0.08+0.03 ppm D EH D
bhis. F—HBRASBYAV, REBY20EEIE LR
2, EOERBHIAD Shich ot 4% BRE AV
95° CI0MIME LI E A, Mk 2.1£0.2ppm, F
{2 7.6+1.0ppm B Uz, BHEEIZEDELRR
JEIHCHREME (M: 42.9+7. 2ppm, F: 14,2+0.6
ppm) ¥7RL, FOHMAP L. ZoBoMiextT %
FoxARER, vy=9. 15x7983 (x: & DR LEE)
DEREE TP L, #5516 CREGIRMBIE L. =
DFRITKEZ L B 95° TOBEHBBICLFEY L.

BEBRHEEREITTIFT7 41— ICLDESH
DAFNYTT=2r, THRFLOFRERZE
MEFEET, U B, PR, BB R,
26, 483 (1985)

A EEGE s e~ b2 57 4 — (HPLC) %
Buv, adorsLry7=vyv (MG), 77<+v
(AGM) omRE cilifficafieRErREg L. R
g, Y7 e e R CTHEROKRE vA2HE, BT
AAVEET, n-7 &7 —AREDHE, 2WT INE
BT RT, HEHOBRFERARL. 7Ah 0
FTRyv4 vERGHE, £RLE MG XU AGM
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DRV V4 EEYEEE=F v CHE L, x5/
—n—0.5M F Y AR (8:2) xBEHMALL,
Nucleosil 5Cy3 T HPLC #{F-f. b E
M HOHMEINK L MG 85.0%, AGM 82.5% TH
b, BHEBREIL MG 0.1ppm, AGM 0.5 ppm TH
ote. MG ighokfifiicsg<, AGM i+ -X, ¥
BERbThREERDRTH - T

HPLC Determination of N-Nitrosomethyl-
urea in Biological Fluids by Reaction with
4-Nitrothiophenol
Miyako Yamamoro, Hajimu Ismiwara, Takashi
Yamapa, Akio Tanmmura and Isao TomriTa*:
Food and Chemical Toxicology, 24, 247 (1986)
HERERNLDON-= t v ¥ 2 F1 v L7 (NMU)
DEENOBBRE L MR OV TRE L. ERED
FBUL, NMU 7an 9z do &l - TER
THUTVAEVE, 2 brFF T 2 —n (NTP)
WD 4-= bR FF T 2 )=V AFANFF 2 —F N
(NTP-Me) Q&R TH 5. NMU KR & =F1 =
—FADRBEET AR ) EmLBKEREREL, ¥
7V AR VHREEESRTWB=— T LBk NTP/= -
7 VU, AR LI NTP-Me % HPLC T2
Bl HEIUVBEARY, OERE—-HLS—17
FARIV~Tzv-KHEID 7Y —-v7 7L
fo. EURRILE 3 X RS 595%, MkhH 580
%ot BREBBRR ERAED S 0.5nmollg, BH
¥k X 0% 1 nmol/g 7351z,

* BREERARE

EESHIAR M T 74 —(C&BT I /BOME

Ho5E

IEEZER, SEAYEZ, BRMET: AL 27, 272

(1986)

ODS 5 A k&xsABEEEEVHPLC X
b, EAENCiEE E hic DL-7 § /BROXES
DREEZOWTHE L. BEMH ImM 7230
F— & (AMP)—if k=g (Cu (II)) L2 &/ —n
BEBEE, 2 &7 —NBES~40% T NTHY
T T VA, 10~20B R NTAFA=VH, Fh
Fh bl o fREXCHHELTREFRY -7 %25
L#. 75 =vix 0. 1mM L Fo APM-Cu (1) ¢ L
i DERESSEE L. A Vv = VIZEESEE
BETh 7oA, 0.025mM APM-Cu (II) TR {535
LTD e LEDYHMNTE . REZFROLEL
- RRRPEMMAYEL, &5 ARBCEERET SN,

UV (254 nm) RHBC 0. lpg LUF OAMERR I T
TH B,

* B b E AR A AL

Analysis of Residual Vulcanization accel-

erators in Baby Bottle Rubber Teats

Takeshi Yamazaxki, Takiko Inouk, Takashi YaMADA

and Akio TANIMURA: Food Additives and Contaminants,

3, 145 (1986)

WACAHAAL Y 7 v v 2BARHRBELTWS
WBRRAEH] o 7 A Ao FF A2 vl (DTC)
ONFEREZ L. DICE T Aahb s v ekl A=
T vBERTHELEE, =FA=XAFAKEL,
BE -V VBEBAGIAZe= 75 7 THETLIC
BRABE D7 rrhL a-T 2t VEEMEY 25 ¥
AFASFEHNAL VNGRS 2uglg T4, U=
FASFF BN VERHIRK 6. 4pgls 2 2T h
fo. DTC 2AMETHE 2487 $ vRELS. T
CHAHGh O 28T  VRIRGE (BAfETHE 2
B7 I vRELLIHHE) DRERXNE LA DIC &
W24k 7 ¢ VEIBRGRDI0~50%1T Eith .

HEAKRE 3 EROFRE, RISEIERMOSEES L

TR LSVCRIGEERMOREL"

WERERT - ik 26, 643 (1986)

KAHKRE3E (R3) offiky vy y, RISEE
B4 2, 4, 6-tri-, 2, 4-di-iodoresorcinol, 2-(2/,4’-dihy-
droxybenzoyl) benzoic acid (2/, 4-diOHBBA) 1. 7 [g
ra= LS4 /FYV AL ) =L THBEE
BTE BRHRBRELEL, ERELLTEDTHS.
R3chd LR EIRI0%E/- =% 7 —A-K(1:1: D)
BE CHME, EERFETHTE S, 2,4, 6-triio-
doresorcinol DEIIRHMEL, Z OFEEIL di- XV
mono-~iodoresorcinol T Bl B L 1 2,
4_diOHBBA & = ¥k ORIETIXER 2 0 iodo-
2/,4'-diOHBBA % A g L 7. R3 oFE e iifRBdda 5
t, 10FERHEDOWTHIF L EZ A, WTFhORE D
5 LRI IR o .

*AAERCE IR OEBETMY BT R
G524

ERBE 1 SOMREROBRENV CHEERE /O

R EYTT -k BHMER

FRRET ¢ AL 27, 27 (1986)

AAFE 15 Bl) OffEHR & LT N-cthylaniline
(EA), o-sulfobenzaldehyde (OSBA) 3s X U8 N-ethyl-
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N-benzylaniline sulfonic acid (EBASA) k5 EA-
fHRtitass %, N-ethyl-N-benzylaniline (EBA), OSBA
3 XU EBASA v EBA-HHIEFRPHARL, S
TRElc. Bl fiEBROM AR LEL 28 O f
MR REL: SHtERE it Zorbax ODS 7 5
A, BHE (D 0.5%RBT v = v W, (2) £ X
7 =1 (40~100%, 5%/min). JEkE Bl 628 nm,
EA-{{ptia# 618nm, EBA-f{pfifadk 633 nm. B/
BBz thth 2.5ng, 5ng, 3ng Th - fo. Bl
MBS b EA-(BEE 3 & 2. 7~10.4%, EBA-f}
Bifade Z ABBEKRE Lz, Az Bl 1o EA-,
EBA-ffptifa otk e LTHATE 5.

C* RACRCEETh MR T 28R (R
#)

BRI BN EBENABaROEELTIC
EEEFEI/AR M 5T 41— CEDREER
FIRRSEAL T : iz, 27, 398 (1986)
RAKE3E (G3) oI hi- 2@ OMME
F D 121X, G3 55 m-sulfobenzyl L% 1 (EBEREL 7=
3-[N-ethyl-[(4-ethylaminophenyl) (4~hydroxy~2-su-
Ifophenyl) methylene-2, 5-cyclohexadienylidene] am-
moniomethyl] benzenesulfonate (EA-f}fas%) <&
HriwWbhizLi., fio 101k G3 b -S0H
A1 B B U 7= N-ethyl-N-benzylaniline (EBA),
p-hydroxy-o-sulfobenzaldehyde s X 1t EBA-sulfonic
acid oK bhatafk (EBA-HEER) B2 5.
G3 B3IV 2D KT 1L Zorbax ODS 7 5 &,
WHEE (D) 0.5%RIET7 ve=v 28K, Q) 22/
— L (40~100%, 5%/min) iz X - G3, EA-, EBA-
HHEEOHeHEcE. G3 Hlslan s EA-f
P& 0.4~5.7%, EBA-RBB3RIX 0.2~3. 5%
H U7 &k G3 o EA- 36 X UF EBA-f{ffifass
DERELEELTHATE S,

* RRGHECEERIMHERTET AR (B2
#)

RARZR MY

MEER T - RABIARGE, 36(2), 17 (1986)
HE, ELRLOBR, FIANELVRARMERN
oo g, BN, #EAECRT IR, S8, Rek
FLORARPOSHHERS>EMIA L. BETRELT
WAERBAROWTL, FOEAF—F—-%RL,
7, RAHFERCOWTIRIEER rECERAIRT
WHREB L X OHFRAEL—HRICE Lt

HERERHBFEHR 7O M T 7CLBAR
hOFEIX POER

BRER, AEBHR, Sx0h 9, ARBEY
WMAFET, REEHA - BAb¥EEEE 1986, 100
(1986)
KEHDHEE I A P RFERTFRYEL LT 7
BY7 4 AE—THRELEDD, Tk vERBWTEH
B3 A PR, HBBREC7 V22 vEng T
2 R b A2 ki, GO-FPD i+ % Hkk
FESL Lte. RERHEFITROKRZH ORI A PO
WA L. TOMKRE, XKBOHER I A M RER
0.2~1. 2pg/m® OFEEARL, HBEC 5D 58 &
(H;SO,/SO27) 131 2~12%TH - 1.

* BRE RS

*2 A AR
» BASE= Vv

HeLa #iR3IC & D actin FEYV/ I P+ OB

%R

LZEUEEY, DUFRY, ERETY, BEESTY,

FAKT, #E & A@E % FEIE—:

<43 bFvyv, 21, 30 (1985)

HLIRMEKS EDOA = b ¥ VEERRE
T4t o C Hela flfaesd3 5k dREH ¥ H~
TERD, Ml oEEHrswTME
(cytochalasins 7g Fim X %) %733 Dk actin fRffE
AT HLDOTHBHEIND. HRALLIZEED S
LT3HAMBUOHERTHE LR LY, £D1H
Phomopsis sp. 2\ TRMEY O EEEZ R, BEXD
epoxycytochalasin H, J, cytochalasin H, J #F & L
7cig?y, endo site K2 TEEAE L 2H L& H cyto-
chalasin N, O % Big, ##E¥W LML,

" gIER A

*2 R YA R R A M DR SRR

BAI—E-BHIT3M P 4EHOF

SRR

FEE—, RERT, SARPF: =1zt vy,

22, 17 (1985)

AL — e —FIBREE DWW TESERRERZT -
THER, Ea—e—T0OH 7 v — F % Aspergillus
Aavus, A. fumigatus, A. niger, A. tama rii, Eurotium herba-
riorum, Penicillium chrysogenum, P. citrinum J3EETH B
Z ERH bR E R A flavus D 9 ST DOWT
Ty x v VEEERBRELLELS, LERREE
BAZEBHLH, KW TOLERL] 1595 mg/ks, =
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— b - CogERIL 58.69ug/kg ThHot. =
—e—EhbHEINET 7S bRV vAERIN 7
=4 VEHBERTH Y, 2-e-—EEHHALLTEL
HEEFL, 777 b ¥y vikdETS. Lo TE=
—be D775 b&vVERRKELUTHRERN
DETHD.

Structure and Absolute Configuration of
Emestrin, a New Macrocyclic Epidithiodi-
oxopiperazine from Emericella striata
Hideyuki Seva*, Shoichi Naxajma*, Ken-ichi
Kawar*, and Shun-ichi Ubacawa: J. Chem.

Soc., Chem. Commun., 657 (1985)

F0 5 gk Emericella striata O RIHEWEZBHR
L, HEfEDT € b v il =% A epidithiodi-
oxopiperazine RO FLEYTh 5D emestrin F3HEL
2. IH 5 X0 BCnom.r. A7 } % X UF emestrin
@ methanol solvate O AWV CTOEELEILI S
X5 BT R 1T » ToRS L, s aEL . &
Bz, ZOMEEMREOWTEH LA LT

* BEHAF

Studies on Fungal Products. Part 8. Isolation
and Structure of Emestrin, a Novel Anti-
fungal Macrocyclic Epidithiodioxopiperazine
from Emericella striata. X-ray Molecular
Structure of Emestrin
Hideyuki Seva*, Koohei
Nakajima*, Ken-ichi
UpacawA: J. Chem. Soc. Perkin Trans.
(1986)

FOSEH <2~ 2 rFD Emericella striata D,
KRBT DN TR BT » IR, Bkt
£, ergosterol, sterigmatocystin, emericellin, emestrin
WAYBE LT ¥ FcHFE HHA BT violaceic acid A5
BEES Rt 05 b, emestrin RFLAHT, 2, 3
OFTECOVTO R 2 47 72 B UTic emestrin D
methanol solvate @ X §3f5 ELERNT DS E D DIEXAC
SR EUHERRELL. LAY 2TFO7 ==
—A7 5= VE1HFORABHENOHERIH, B
WEEEELET 5.

* BEHAT

Nozawa*, Shoichi
and Shun-ichi
I, 109

Kawar*,

A New Species of Podospora from Marine
Sediment
Shun-ichi Upacawa and Seiichi Uepa*: Mjyco-

taxon, 22, 399 (1985)

19794 4 B, RETHHORBBIHE, DM S hic
FO 5 EEDOHEY v v &Y 7 E O Podospora inquinata
LR URRRMRE L. A P. macropodalis VAL
THERFO ST OBBHBIEET 5. Thi T Pod-
spora BORBERIBYOHEEL L Tabh, FTO
X ASEL O ONMERND BH, BWRREHLOR
R HES BV, FOTHIEKES R ER, REOSR
BMEY AL A, FOSRTFORFIEBRATE
o THHZhich, £FREBKCE - THEIRT,
100% A ETOEBEIRDIVEVIHERLH
7.

* R LA AT

A New Species of Leptodiscella

Shun-ichi Upacawa and Noritsuna Tovazakr*:

Mycotaxon, 22, 407 (1985)

FEELRRKEFKETTE »EOREEELHR L
L, KBRS OB AREELHE HRE
LT E7, 1984 2 ARSI N ATLERD 1
BN L TH D o LR, Leptodiscella chla-
mydospora & fr 45 LR 3R U o. Leptodiscella [Bvzi% L.
africana L \~HEENET 7V A b, Fico L. japonica
MWhLBEOHEH LTS SWME IR TV 3. L. chlamydo-
spora Rz OO 2 liE, KB THA, LU
PRI A ERRT YR T ARTEB KA S h
5.

* P TR LR RERTIE T

Trichurus dendrocephalus sp. nov. from
Iragi Soil
Shun-ichi Yoshikazu Horie*! and
Samir K. AspuLLAH*2: Mycotaxon, 23, 253 (1985)
198342 7 B, 4 5 2B Basrah §iifstor+ vy £ v ¥
P AR S W NELEE O 1 Bk oWT
DECHOT 5 2 1T - T B, Ffh 8, Trichurus
dendrocephalus & €5 UER#R Uiz, Trickurus gzt T.
spiralis 240 SN Z R E TABh TV, KX
SleEiciRic 2, 3ENLTZREORBMADLAERT
BaEERATH ENTED.

M OPRERFEWEETR
*2 Department of Biology, College of Science, Uni-

versity of Basrah, Iraq

UbAGAWA,

A New Species of Phialophora from Japan
Tokio Iwatsu* and Shun-ichi Upacawa: Myco-
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taxon, 24, 387 (1985)

19784121, TEREFRHTEAR» LSS
RELEED RSOV T RENIFR LT » Icfa R,
3G L 2R, Phialophora japonica &y LR L e
AZEIREEE LB B P verrucosa 35 X O P. oyela-
minis RRLEET 5. LsL, P.verrucosa L3174
74 VO, SETFOVEBMNRL SRR, KERN
37° TEF LW AR DRAEh%. P gdaminis L1
HHHEE, 74774 FOR, DATFOMBIREDOHK
HEI MRS 5.

* FRRAF A IEE TR

A New Species of Heterothallic Neosartorya
Masaki Shun-ichi
Mpycotaxon, 24, 395 (1985)

Aspergillus fumigatus BEFEDF VAL ZIXFDOHE
H{~== % % rFHO Neosartorya THb., ZDRETIX
ch# Tt USA W IiEREHO v+ FORENLD
DEEShc N. fennelliae 2WERHC~T R 2 Y » 7°ThH
BegEIhTwic. ZHEDLH1982F 10 BTHED
Tai-Ping G350 oy Ut Neosariorya (3%
Be~T7rxYy 7 THHE S b b, EED
N. fennelliae 2B HCHEL, BRBEADOFD5E,
HEHB OV ABOFOIRTF, K- 2Bk
ORETFREHR L. ¥, ZERBR»LDL N
Sennelliae TiRig\o T LR R LEDREESND,
KB FELEL, N spathulata & &5 LEE L
fe.

* RGN AR

TAkaDA* and UDAGAWA:

Four New Japanese Species of the Cerato-

stomataceae (Ascomycetes)

Yoshikazu Horie*!, Shun-ichi UbacAawa and Paul

F. CANNON*2: Mycotaxon, 25, 229 (1986)

HAEMOMM - FRLENOHRERFOSH
B7 9 b AP <HERCOWTABFNRR LT,
T4 @2 aEREE L. Tihbb, Arxiomyces ca-
mpanulatus, Persiciospora japonica, Sphaerodes micropertusa,
Syspastospora boninensis ZEFFE & L, £RIZRT HEM
8 & D HERE DR R i~

*TIEREEYIEETRR

*2 Commonwealth Mycological Institute, Kew,
U. K.

Scytalidium japonicum, a New Species, the
Casual Agent of Cattle Bronchiolitis

Shun-ichi Upacawa, Kiyoshi ToMminaca*!, and

Takafumi Hamaoxa*2: Mycotaxon, 25, 279 (1986)

198442 Il B T CRAE LIc OIS L HEE
DIFRE & LTHBE I MR ELE IOV TR
BT - ItE R, Sovtalidium OFHE LB, S. japon-
icum L UCRIREE L. FEOBBIREVRER
REaDarw =—, KXY CEREOHESET EFHETHE
L7 HEEMTFR2HR TR TH S FAEOELL
“C Hendersonula toruloidea 0 Scytalidium =7, S. hya-
linum, 8. lignicola o V¥ pie Y DR EHBEEYR T =
EREETA TS, REOHRM, LabiiliEE
DFEHEE o LB HD TTH 5.

o R IR R IR E AR
*2 BOKEE REHERRY

Taxonomy of Thermophilic and Thermo-
tolerant Fungi—Recent Developments on
Their Detrimental Activities
Shun-ichi Upacawa: Filamentous Microorganisms,
Biomedical Aspects (T. Arat et al. eds.), Japan
Scientific Societies Press, Tokyo, p. 61 (1985)
TR, FHEE S LCRERES Rt Ackactomium
hamadae, Mpyceliophthora hinnulea, Sagenoma ryukyuensis,
Thermoascus aegyptiacus, Thielavia emodensis Y22\ > € 4y
BTy R. ¥k, REHEEE L TERARR
MREIO X WY ZEYEORRR DT &, KRR
HEMFEBECHR L HEEORERE Lok
TRI-TRELE Ochroconis gallopava DT HEZD\WT
b L. BREIR~A 2 b3y vEEHCOHBES
B b, Chactomium ORENREEE~ A 2 bF v v
sterigmatocystin &t MDD~ f 2 b F v v E
THZ LERERHLL

Contribution to our Knowledge of Asper-
gillus Teleomorphs: Some Taxonomic Pro-
blems

Sun-ichi Upacawa and Masaki TAKADA*: Advances
R. A.

Samson and J. I. Pitt, eds.), Plenum Publishing,

New York, 429 (1985)

Aspergillus {05 v £ A 71220\ TC, & & Euro-
tium, Neosartorya, Emericella B3 358 DM RIS
EREETRE DNt S Bic Neosartorya D~F
vAZ Yy 2 THD N spathulata 33 X U N. fennelliae
CHE L TRABERBROBRCOVWTIERLE. Titb
%, N. spathulata L N. fischeri L DRBEH R L 5

in  Penicillium and Aspergillus Systematics
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N. fischeri var. glabra 2331} 5F D 5 B RACHELE,
N. fennelliae k. Aspergillus fumigatus 43k O R Fi 5 22
Bz X B A. fumigatus DELER ot 89 [ F (a—factor)
DRBLIL ERBALIC

* LSRR SHIIRR

Screening of Antibacterial Constituents of
Crude Drugs and Plants

Masanori Kurovanaci, Tsuyoshi Esinara, Kuni-
Chuichi

Ismizekt and Motoyoshi SATAKE**: J. Pharma-

cobio-Dyn., 8, 5-62 (1985)

MBS BT 5—EOHAED 5 b, SERHEE
HHEE OV TOMELHE L. BB LIcEY
SERME 320 BT hic oV THREBMRERKIC X
% MIC JiEc & 2 HEiEEE R0, RBRE
Gram+2 ffi, Gram—-21ETH 5. ZOKREARIH
L7320 4 D 5 $2238% e Gram +2 g§f&, St. aureus,
Bac, subtilis i ~BVCEEE 2R D fo. EBEELEE
DIy Magnoliae obovatae cortex ) 5 #Ch - 7.
Z LT hBFERESD OHf#1% acetyl 3, lignans %
% hic diterpenes J L& 4T E R b OEEMEIL 5~20
pg/ml Th - 7.

* W EER A

nobu TsukaMmoTO, Seigo FukUsHIMAX,

ID X | - SP-18 (& D ARG IUVARKNSAN
HE7 koo LLyattkoiidt

SWEX, ST, RIS, NNEEE,
£E i BEE-*: AR LBEY, 2, 88(1985)

FYBREEBAEF y PELTHEE R TV 3
ID 5 A b - SP-18 #fvy, AWE X OCRNEMHFE
Staphylococcus aureus DH{LERIMIRZRE L I i B,
BER 284 BED 5 b, PERIE CREEIMMER R R Lok
231k C, FD 5 H225kk (97.4%) HS. aureus k[FSE
Xhi. ¥l FEEHMIBOSL 28R S, aurens, 1
RV S. aureus & 7ok S. intermedius LR iz, ID
FAMRI YD S aureus LRI NI227RRIT IO
PRt 5 — vIREBIS Rt RRER IO ID 52 1
X AHRILY A= AR WTHEFIZRL D,
—HRIX42. 0% ThH oo, BF A P TIRHR VP K,
) REF Y VEREHRBEEWTHENREETH - 2.
X ID 7R VEERTIHE, 2775 —-XER
EHALTHOMNEDSH DT LR LR

P Eognb, AMHERAES v ik S aureus O
Rt & — v EFERDOITHZITH b, REDOHHIE

BREOEFHRACEHTED LBDLRS.

TR A TRICRT
*2 B TELRBAT
5 R
) A B SPT

PRSI L ERBEMRECSITIREOEE

—ANM FIE

INBIERE : fefiE, 26, 555 (1985)

RO Y EHREFIRC S W TLRADOERE, R
HAL, BB IUREBRHOSHEHBE LEHL
VIREB B OBRNRIPARTEbh3 L 5T
i ARTIRASNLI TN - Fr—x—FFEA LM
BREV AT AQRE, SR OE\AT D ki,
BT AP AT OMERR R H A LR O
RARRA, IEREME, 15 - MM G OREEHER DL
T, HHAG 100 Beh T RRiIc, KoY AT & &R
DRFRBEOFHEILOWTHEKRE L.

SELTICHEMDERERER—Z & LIzER
AHEEE (T2 VR - TEAALP) (C&B8
&FIE
BErE—, BRI, B AR L84y,
2, 24 (1985)
RBOYEYORRBERELFZETECH D, £
RMB X OWEMDHEHETCETHF — &2 LS
LIEHBELCTF~2X—RLL, ch&2tielT
fR% aw, pH O 2 BFCHERT A~ 1V » 7 A LR
ERL, RAOERFERIER L. —F, BEHOR
BAREGUIRY AR~ Y » 7 A LR E, BEHD
BRERER LY. ohb, &R &#BEHOmEHIE
FERARTAL L, AP CHMTRELMEDDOH
B, BIUREHDESCHT 2EE (B, B,
RPIRME) R EOTFW, FHEATVD BT &
L, ZOFHEDF B [EhGgRInE, FAL %,
EESZ L ELN.

* N R IRRT

*2 BP R

BA, ARERGITERESRIEHR b O Baci-
llus cereus B[ ESHMBKOL-TA MR LE
3
SN, NEEE, AEH % R B RER
ML R REEIRERE, 17, 175 (1985)
BT, B, WE ARSI VCEHOAMFRCE
TESY, RAEY - TR X OUNEE» SEEL
Tofr P (4528kfh), RMELE (686%ifE) s X U ArIBL



(S £

¥ # 217

SCE R X B EIEE (3561k{E) iwo\uT B. cereus 5
YR RE N, S bRBIEG (BIK) O=vF et
> VERNERET L. B. cereus 54T f5. 8%,
AR TETH D, THhEDRT v A—7R
B, AMEGL, YV —-t—Uhh Bocereus BERIC
Bl hi. ELREIRMOFEN, mix v 2E,
WA WBF, Ty, BER EAEREESRE
hTwsz EMNHBEL, ARRRFOBERERELL
TEIERIC X BT R &

ZF D B4y Lt B. cerens 281 e 121 ¥ (43.1
%) wxvie b FvVEEENEBLh. Z05
B v U HEBERR A 108 (89.3%), EatER1SER
10.7%) ¢, =vFu b3y vEER EF VIV
fRYE & ORTICIIE W EBIA RS bR,

* BFERERER

The

Other Biological Activities of Bacillus cereus

Relation between the Diarrheal and

Involved Food Poisoning Outbreaks

Kunihiro Suinacawa*, Naonori MaTsusaka*, Hi-

rotaka Konuma and Hiroshi Kurara: jJpn. J. Vet.

Sci., 47, 557 (1985)

THRIE AT 4 FolE X R AR5 5
HEE LTz vy 2B (59 Oisms EF oW,
V¥ EALEEEETTE (VP), v v A LUy Y
FEBRBECET SRERE MIL SX U RIL) %
XU~ o AKFE (MLT) O FEEL A~ FHRER
KD EAE (9B 78R 27 v 7 vt
THLORKL, EHEHSRERL TR TH-
7. FHIERE O VP FEii34C 15mm [l ko blueing
zone R L, Be-EEE X ) U1 S 3D » fo. MPT
ERERTHEROTRTAy 2 HFEE® 0.1~
0.2mliv.), EHEIRLCY 80% M FK % (0.2~0.4
mli.v.) 55 Ufe. MIL E#FRIERE T13 50 35
YRR LTS, MEHEEIER T 1007 Rtk Th - e &
fo, S0fEE LRk @ RIL jE¥x, THIEET62
%5, ELRE TR IS MR R L

* HPERERER

ERUXENERT ARLFILRE

WEPEAY, FEEY, KEER* —FILER:
BMERR, 27, 1237 (1985)

FRUEREREE7 AL XL AED 2 2 HREL
fo. 2@1E bEERIH ORI, RALBETRIERTS
HTCRIE LM, TOSMEE, 16T 4 faus,
1o 1 it A. fumigatus k' A. terreus DEEEYTH

i ERTHEOBECY b, A flavus 35 X O A. terreus
OREFI LN EREHRNIEELRD . A8k
FBERT AN AE BREHTHD 13, FRET
BEREOLDOMNL - &34, BUK, ¥7A, it
AFEESBERROER L bR Eb Tt BER
R HREL, FOSBEY A flavus, A. fumigatus,
A. niger D=FNRERPTE L RIERLL A fumigatus
BRI DT

U K2R B B R - TR

*2 RO HA IR

L¥GEFIVE—REE - REERK - B
ANFYES*, HEE—Y, WEmAY, g K P
IERs : HiBhEs, 40, 163 (1986)
AFHOEIHREDO—2OHRIVFHICD EFHFE D
DEEHEA T A L c0D, BRBTOHRN
VHRRIECEWREE LT, €=y ARTOREF
BOBRMmEYIR L. WEEEE, FELX5NEH
BHECY Y, BRCREIRDI LSRRI LY
B b, WEEHEOEMEr>WTLERE L
ERMNTIEE O LEh T DR, BRPORBITD
WT b FEEE L. BT Tt Fusarium graminearum
MY o & LEEES R, F. avenaceum, F. culmorum O
ft, F. acuminatum W LIEREME YR D T PihEEL
TRFAT7 7y —F— b 2FADERYTH D, FHEA
NOEELL, REERDOEAM CIRIRIED - .

* ELbRARES - BRI v £ -

Trichothecene-producing Fusarium in Bar-

ley and Wheat in Japan

Masakatsu IcHiNOE, Shigeru UcHivama*!, Ryuji

Amano*? and Hiroshi Kurata: Trichothecenes and

Other Mpycoloxins, Ed. J. Lacey, John Wiley &

Sons Ltd., 1985, 21

hifA A, FHSIUCRBETEEIhTHDS 4%
B2, FrUHEY &l Fusarium OB D 4
FREEXFLEL, ThLhOEEO Y 2T 2 v—=
4 2 by VEOAERS X U LS O BRI
T AU RRE L. FKUIRE F. graminearum (3%
o ELIRL AL, =Av s —AEER, TAFY =
Av s = ARSI, F. equiseti, F. semitectum
RIS 72 b A+ vAYA2s —1 (DAS) 4pekin
BW&h, F.acuminatum, F. sporotrichioides 3. T-2 1
*ovyv, HT-2 b vy, DAS r & gL, WY
RL TR LT B AR Ui, dbigliE = &%
CIR At % Fonivale BEENI O bV aFe =4
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PRV UBREELRWI EXHERLL.

* (B4 B A & D ZHIERRT
* EREF 2 —

Purification of a New Restriction Endonu-
clease, Styl, from Escherichia coli carrying
the Hsd* Miniplasmid

Katsutoshi Mise and Katsuhisa NAKAjIMA*: Gene,

33, 357 (1985)

F7 ABHRKONE Hsd 75 R FREESOABHE
b, Styl L RAIhHMEERLYHEE LA, Sty ]
HmEETE, 10mM o Mg+ 745 C, 5-0C(7) (1)
GG &\ 3 EHRALABYIM L. Sty Lixke T
EL B, Ao CCAAGG % CCTTGG &\ 5 4%
R II 2R T 205, Az DNA &
W ERLFREEET IS 5.

* WA R

Restriction Endonuclease Eco O 109 from Es-
cherichia coli H709c with Heptanucleotide
Recognition Site 5-PuG/GNCCPy

Katsutoshi Mise and Katsuhisa NAkajiMa*: Gene,

36, 363 (1985)

KIS H709c g6, RY =5 v 4 3 vIKE,
DEAE i r—X RO~V v7HFue—X7a=<}
757 4—X b, Eco O109 & X i¥h 25 EIHIRES
EEREMLE. COBHOREREL, 177 A0/
BM7- 93000 = v bRl ED OBl Ehic, FEE
i3, 10mM Mgt £ & F ¢, 5-PuGGNCCPy L
W h R IERRT L BT L. BERORER
EEIED I, Eco 0109 i3 DNA O 7
rR—=v /i, HETHDLELLIS.

* R KFEEHFRRRT

Occurrence of Small Hsd Plasmids in
Shigella boydii

Salmonella typhi, and

Escherichia coli

Yoko YosHipa* and Katsutoshi Mise: J. Bacteriol.,

165, 357 (1986)

/EID Hsd (Host specificity for DNA) 75 2 3 F
A, F72AE, MBS X UXBEOHBEEESE
PHRAI NI X520 Hd 7523 F
DKEZIL, 5.000 12.2kb OAEXEIThHotz. %
¥, M Hsd 7523 Foze-HE1%£<, wTh
b1 EOHEESIVI02 - EThot. ZOFHN

aC—EHRPXE, ThOHDSFAI FEESEID,

KREOHMEEENIRIBEHN I, BRRREAET
5 Hsd Y523 FRRVWHL, FIATAHRE ST,
BHRE L OHBEEROBEH L2 BT HHMAMEFI
5.

* EMLAREER

N-Methylnornicotinium Ion, A New in vivo

Metabolite of R-(+)-Nicotine

Michio Sato and Peter A. Crooks*: Drug Metab.

Dispos., 13, 348 (1985)

R-(+)-nicotine % ¥ HHIZHEACHE L it =
NE v b (Hartley ) DR # 6, N-methylnornico-
tinium ion Z{RFW & L CRE L. AELLHETT,
§-(—)-nicotine AR RBH~NIER S h i 2 »
fo. RUWITSBBHA 4+ vREEER K7 v <+ S
774~k o THRE B UL RAYOMEL,
UV 2=27 v OB, KERYFEF PV T ARTE
BETHEO GC-MS ¥, XU H-FT-NMR %
X o CTHRE LIz, nicotine A5, Z ORBHIFE
BEh3EWSIHEER, A—D4FAT N-fixsn
{LRIEE N-2 F A LRIGORAIRE B LS ==
-7 ERIGRATH BT EERR LTS,

* v Ry — KA

Reduction of Of-alkylguanine-DNA Alkyl-
transferase Activity in HeLa Cells Treated
with Of.alkylguanines
M. Eileen Doran*, Kazushige MormMoTro and
Anthony E. PecG*: Cancer Res., 45, 6413 (1985)
HeLa S3 filfa% Of-alkyl G % FCHBT 5 &
Os-alkyl G-DNA alkyltransferase (AGT) &2 &%
ZETTAEEZRCH L. ARSIMERE bl
L7- AGT k Of-alkyl G % invitro T4 vF 2 X—
LTh@nbhi. thbozh R O%alkyl G OF
¢ methyl %2 n-butyl 32385 {, ethyl, n-propyl #:¢
TREEE, iso-propyl % hydroxyethyl 3£ CGi3§§h - 7o
[3H] Of-methyl G & AGT %4 v* o ~=—}T5&
[BH1G pigk Uiz, Hela oy AGT 1343 DNA
tho O%-alkylG ¥ KB E LT oM O*— 5 —T{EH
BT OFBHERET D, HBEHFHRE (0.2mM)
Tk Ofalkyl G S EE L LUBETEHE R R THE
EXRWE L LI oI
*RERYYAR=2THAREA—= =2 Ty AN
X v & — EOTERR
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Studies of the Repair of Of-Alkylguanine

and Of-Alkylthymine in DNA by Alkyl-

transferases from Mammalian Cells and

Bacteria

Anthony E. Pecc*, M. Eileen Doran*, David

Scrccurtano* and  Kazushige Mormoro:  En-

viron. Health Perspect., 62, 109 (1985)

F-BiE Of-alkyl G-DNA alkyltransferase (AGT) (%
DNA th Of-alkyl G DB HEEE & L T methyl 3%
DBRENEDLD TR, ethyl X » LR alkyl J§
DX DB Ty PR AGT § methyl
EHELFerRE SR alkyl IRIR B LE
BEBELE DN, KBHOBEOX 5 nk&inE
RiIFBEBHLRIh T

¥ 1z, KIBE AGT 3 DNA th @ Ot-methylthymine
FLBET L2, 7o MIFERS v b MR AGT
13 Ot-methyl T 2451 Lich - 7e.

ChODERE VARG 2R Y vRRRE
RicwF b AGT ORENCOWTH L.

*RER VAR THIKREA= -2 Ty AN

v & —JERER

Acetyl-CoA-Dependent Chain Elongation of
Fatty Acids in Escherichia coli K-12
Tomoko Nisuimakr, Hiroshi Yamanaka*!, and

Michinao Mizucaki*2; J. Biochem., 99, 365 (1986)

B AR T 5 RBOARC IR OIS REE
% (FAS) LIBHiEAEHiREALBE T AHAIH L
fith, KBEECRESEORBYEANT IO
FAS yMi—DEBFREE LB R T & d, KBHEHK
7eFn CoAd Cofihfhk 5 3 baviI7R
DI ESMPEFR OFELYI b L.

KRBEOHEHEL, [1-14C] 7 £ 5 1 CoA 0fF
ETHET v CoA DRFEFLMELic. KR,
< r =, CoA, ACP #3 L2f, trv=vIER
FHchy, FASORIERHI SR 5. fif, 37
FETT, BiK, =/ 4RO 4BRIETHETL, S8
D7 < 1 CoA R ARG %R L. NADH, NADPH
WERTLHET L s, NADPH 041 3-7 + &
TEEO pH {KIFKR Y b, & PH filRBESIh
fo. I OBER L, RODOMENEHER L
B, #FTBE7oA CA e FrS5—¥igEREY
ML, SHEERRMAD DL 3-7 PETEE
BIfEAL, RIGHEHELA.

e

*2 JUbRFERFE

FEIBRMALHC L35 v FRREBRAECHTS

BEICOWT

BURBE—IR, FDMTRE, EHOES, WRAT, BE

Ei, BAd 2 Aafst 27, 156 (1986)

~HofaRAKE3E (=Y 2w v v, ER) 20%
GeHR), 0.25%, 125, 4%&BT diRmiakt 2 ESL,
SD #i:5 » b (758K clo~15mE—F & L2H
MOEMABRET, FolEho T, T BIUH
Rk v (TSH)Y OFE), X H5IFEREBSL
d% v ¥—2 (TPO) R, mige ER BEREANR
fe.

4% AR B MmO NH D bh, TSH v~
AOERIRED SR otedl, TPOEEIZETL,
Moo Todiml, Ts Edba@Esbhie. o
HOBTRORTFHORL D L YRR
IBEELb B VbR

HLRBERBBA ROV I QLA (M. vastus late-
ralis) (CM$ ZRFBEEELS U T ORSEE
DR

HOWAK, MARE, HEER, WEEESE,

i, B B RS, 34, 399 (1985)

PR YR LS53R L 72 0.106%, 0.425%, 1.7%
RERRWS WO v FOMURAC S L, £0%2, 7, 14
HECHREMmE L, ARNE X CHAREHCREL
fe. 2 BHRALRICHRYES X UCRBFNERT,
RS X0 5 %0 HEUTERAE L TR/DMD 5\ B
L. chbogbiy, fix0EMLHRNEH L
A bh 3ELERETH - .

ChHOERY S L LTHE MEHFORERE
PRI+ A RRE] (B) OHENTTHLRATWS.

Spontaneous Diabetes-like Symptoms Ap-
peared in the WBN/Kob Rat
Kazuma Nakama*, Kazuhiro SHICHINOHE¥*,

Katsushi Narro, Osayuki Ucnipa, Kazuo Yasu-

HArA, Kazuo KoBavasui and Masuo ToBE: Acta

Diabetologia Latina, 22(4), 335 (1985)

WBN/Kob 5 » b DHRRSA LT~ B TR
HERT-IclTh, £BH9 »ABHX VIKEOTH
%, BEORPILENRZ LR, £0 L XORERIG
BREWwWEM-k., ¥, 228HR V2~ AH{THA
BT oTcks5 R, 0, 30, 60, 90 X U°1204y B OF-35
¥, 146.2, 389.5, 419.4, 416.635 X U 487.4
mg % Ch ot HEFEHTRREORENL LR,

ZDFy MIBABEHRFREZ TR T LD LR L
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[=]
7. HITemiRs bhich - .
* QAREE A PEORERNL, SXZHAMREEWT, &0

B CEEMHMEER) 059 Mo LDalSLUE

MEOEMSAR

HEERK, HFER, RAET, BHEFET, AEE

H, N 8% BX B, FENHK: &%, 26

605 (1985)

BEDERD EEh 2 ERMNRBH O I O
BEE O REY Slc: Wistar 5 » P2 HWTH -
fo. EMEBHRRRT, LDy it : 1350 mg/kg, ff:
1495 mgfkg TH 1. BHERERTIRO, 70, 220, 670
35 X 0 2000 ppm $ At RERSRTS S0 ER S0k 212 » B
B & Ui, 2000 ppm FECETATMIPE] (e, #E),
I GOT, GPT, LDH o L5 H 3B % & L T#
BRI hte. MR, MERE 2000 ppm BECERIEO
B0 B FRCHmLE. Ll iy
RIEA®D 2000 ppm 135 » FICFFREES R T O
EEERENT.

Effects of Oral Steroids

(Norethisterone/Mestranol) on the Activities

Contraceptive

of Hepatic Drug-metabolizing Enzymes in
Iron-deficient Anemic Rats
K. Mizokami, K. Suzuki*!, K. INdua, M. Suwno-
ucHl, S. Hirakawa, S. Goto, A. TAKANAKA and
Y. KaNke*2: Experientia, 41, 734 (1985)
SRZHEHMMET > + TR 2B WRUBERRCR
ETREOMER (Vr=FRF7ny Bmg+ AL
7 —n 0.15mglkg, N/M) 3 5o Ez DT~ 7.
R (C) 12k FeS0 ppm A%, SRSHAMBE
(Fe (=) i Fe 6~10 ppm A% Zh £h 88
Blez e, FRCHEME4AMS L, Ebie N/M »
BHU CRMALEHYO 4 AME L - C+N/M gL, Fe
(=) Af%E 4 8ME L, 2T N/M %4 Fe (=)
BAY HYO 48M 52k (Fe (-)+N/M) Fieo
WT, FFEORDRHBERACTE 2 2P B~
Fe(—), Fe (=)+N/M oFP Titlit~e /&
VENL, XMBECHRFERR L. Fe (=) RO
C+N/M Bciz, Th¥h NADPH-5 127 m—4C
RITCEERIEN, ~EVAREE—, TIIEY Y, R
vy ey v OREHEER, NBHEChERREMmL
Joo ¥, Fe(=) #Ci3s + 7 v — & P-450 (P-450)
BERmMLE. ZhrL € Fe (=)+N/M 2t¢ 3
P-450 pFH I h, EORBERROHMBEL bR
A, Fe(=) X0t C+N/M 3 L iigRBEC, 8

RIEHE LB 5 L CH RO R RBBHRCE Wl
BuBsbhieh ol fok, SRZHAMEEOE
RIS TRBUSND P-450 OHTFTEMRR R DL
EAERIS Rt

BB TERAR
* RN RE

Mechanism of Allyl Alcohol Toxicity and
~ Protective Effects of Low Molecular-Weight

Thiols Studied with Isolated Rat Hepato-

cytes

Yasuo Onno, Kari Orwmstap, David Ross and

Sten Orrentus: Toxicol. Appl. Pharmacol., 78, 169

(1985)

SHEHERFAIRL % i\ C allyl alcohol o> BF b 56 BL 4%
FoONEZTo k.

allyl alcohol |27 {ifa ™ GSH SR ¥ 3 %, £
e ER T viability #{EFT ¢, ZOHERIZHS
Hinie GSH EEMELEL, GSH 2% 1 nmol/106 cells
DAEFFEET 834134 < viability OET 2% 67,
FHET T3 100% CaEV Hif 23 viability #2& 5
fo. ¥ i, HIREPIO GSH %#go 4k T ok
WHEh, PP IR HRETCRRESNE IR
% #z, allyl alcohol DML pyrazole THIdIE h, &
‘Wb B acrolein » GSH k ofag{b&HhiE &
hi. —hboikEn allyl alcohol 3 alcohol
dehydrogenase 12 & h R ¥ FF, RIGHEOH W
acrolein %4 L, Ziutfifao GSH LE i
BeLmsh 54, GSH »EET 5 LHRAOE
EAHBEATFLES LHBEETECE L LDSL0LE
zbhie.

Substrate Concentration Dependency of N-
Nitrosodimethylamine and N-Nitrosomethyl-
benzylamine Metabolism in Rat Liver

Toru Kawanisui, Yasuo Onno, Atsushi Taka-

HasHI, Akira TaAkanaka, Yutaka Kasuva* and

Yoshihito OMoRr1: Carcinogenesis, 6, 823 (1985)
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(NDMA) ¢ N-=tr Y 2 FARVILT IV
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V73 voymRES 0.5 mM O, NMBeA o
HEHE D » 1o h’, THRBEEM 6. 7uM DORHIMEL
T NDMA o lpil ot REFI 722V —afy
i X BB 7 v ALRIGO B PE (1pM~1 mM)
AP R PRI PT, EYREE D NDMA 12353 X < B #
FAlbE 535z Ldlbhote. D EDERMLRE
RAEo=trey 7 v L3 h g4, FHETx
NMBeA X y NDMA 2R X < 2 F v BE~GH
ThThbz EARBERI.

* BRAERER

Formation, Toxicity and Inactivation of
Acrolein during Biotransformation of Cyclo-
phosphamide as Studied in Freshly Isolated
Cells from Rat Liver and Kidney
Yasuo Onno and Kari Orwmstap: Arch. Toxicol.,
57, 99 (1985)
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B L.

Y7 wr7 3 A7y 3 FIXBMARCREEST, FA
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THEMEEY R L. Z ORI phenobarbital 4L
L THiE & h, metyrapon Tl X hie. —7, FFM
HREE» LR 2 TR SN
BRI EBE BN, ZDOBRE W B h b acrolein
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», TOBEROFBIHENHP - hERK. &
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P-450 FRic X HARBAEEASNETH Y, FTER
Uit e s fiffast~H, Mm% 4L TRSb
ZAD, BhTHEL, T2 e v vEERLEE
2HTZ LRI R

Determination of Acetylcholine and Choline
in Rat Brain Tissue by Liquid Chromato-
graphy/Electrochemistry Using an Immo-
bilized Enzyme Column Reactor
Masao Asano, Takako Mivavuchi, Takashi Karo,
Katsunobu Yamamoro and Kannosuke FujmMorr:
J. Lig. Chromatogr., 9, 199 (1986)
TEFAIY VAT F—EELIT2Y vAF &
—H¥ ST A= XCFEDETORVEE LIRS
CTEET AT LR L. T ORFEE#R? 7 4
% C-18 (Nucleosil) 3 5 43Xt EC detector L
BEBRT eF12 ) VB LU= vREBRE (10

pmole # — & —) IORBBIERETCEL LI >R K-
fe.
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ERGEA ¢ BREERlEE, 21, 71 (1985)
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Marked Epithelial Hyperplasia of the Rat
Glandular Stomach Induced by Long-term
Administration of Iodoacetamide

T. Suirar*, M. Taxanasui, S. FukusuiMa* and
N. Ito*: Acta Pathol. Jpn., 35, 35 (1985)
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Y v Afufa® HID-AB 3ufs PR & Ak ORI %
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8, 3 (1985)
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LRRAEY A 7 VB R b EM 2 PO,
() #HRBOHEEE LT, (2 BRICRHE
FOBE L BIEAR O (3) HIERIC X 2EDRED=
FEROVWTERL, Lh HHFEH O MEERTHE ORE
REBRELL.

N-z= bAYV{LAHOLHRE S BB RNAERY
BIIPREE, IXARIB*, PEEESL : bt v am P —
74 —7 &, 8 221 (1985)

N-= b r VL&t E O A & < 1) Aliphatic
nitrosamine (symmetric 35 X Uf unsymmetric nitrosa-
mine) 2) Cyclic nitrosamine %5 X ¢ 3) Nitrosamide
T ohBH, AETRIAL N-=t v L&Y
OEEACHEEE TDO N-= + » ¥ (L& YOBEMIC
BT 58 ROREDENLRFM L N-= b r VLG
MO L SRR L DR ¥ L, FHE
HOZhETO—HOEKRLIME = + @ VLAY
AL Ry Ze g (organotropic carcinogenicity) {DU»
TEHELL.
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Bt MEORNAMIECETIEREHHRE
O &b, 12, 579 (1985)
KEBDABADBERIENEA~OBECL B L0
EETAEREYEE L LT, DAO—KFHEXEN
ETHAEBERAFENEBIh, SROLEDERD
WTBHRERBITOhLITE - 1. KR T,
AN TR E #HET 2 e DRIEAE DWW T
BB LTS5 DS I 2 F DB OV T O
BvERL, BEBINEDOD VHEO2PWTERL
fe.

High Incidences of Pheochromocytomas after
Long-term Administration of Retinol Acetate
to F344/Du Crj Rats

Y. Kurokawa, Y. Havasur, A. MAEkawa, M.
Takauasua1 and T. Kokuso: JNCI., 74, 715 (1985)
Mt F344 5 5 r AV, BV 5 7 — 4 (RAC)
DRIGERBR T T - 7. RAC 240k K o £ 0. 25
FLV0.125% Tz T, 1045 L, 108HER
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FORE, 0.25% 5 ROMERY0.125% 55
B s\ W IHEORESEMEoREnRbh.
—%, HEOIREL, #OPRIREL S X UCBEIRE
CRABOREROETRRD. HEDHEND,
RAC 15 v P B\ CEIF OB EMRIEEOREY

BEECHMEEAEHOSHZ LAV L.

R EFEICE T B HEME

o #E : fdqkss, 31, 15 (1985)

B, LB OREHFEDOE L MNREL T
BEVhbhTns, KR TIE, AEEHRRLEYY
ROREILOFR LR~ ORGHEC 2 W TERL
fo.

Lack of Carcinogenicity of 8-Nitroquinoline

on Long-term in vivo Test in Hamsters

F. Furukawa, Y. Kwsummoro, K. Tovopa, H.

Satou, M. Takauast and Y. Havasur: J. Toxicol.

Sci., 10, 101 (1985)
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§-=tmrE) ) VI AAZ - UBREE YT
W EBRHBMER ST

EMFERUREE (RYOFRLEM

kB, HAE, MIEE: rRvaRT—-7

+—5 A, 8, 468 (1985)

A R IR EUE BT A AN R O BRI %
S L OB OB D, (1) KRt
BIEORF, (2) EUFARMIBEECKRANR, X
U (3) Y X AIRHEEBROBFCOVWTERTS
LI, BEEXHRT2EYOReN >\ T
ERLIL.

Organ-specific Carcinogenisity of N-Methyl-
N-Nitrosourea in F-344 and ACI/N Rats
Akihiko Maekawa, Chiaki MaTtsuoka, Hiroshi
OnopERA, Hiroyuki Tanicawa, Kyoko Furura,
Toshiaki Ogcru*l,
Yuzo Havasur: J. Cancer Res. Clin. Oncol., 109,
178 (1985)

MRt F344 7 » T 200 % foid 100 ppm @ N-x 5
A-N-=t v v R (MNU) %, #gh ACI/N 55 b
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Bt ER - SR LERYKRT L. WR

Kunitoshi Mrirsumori*2 and
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H S RbRCH, ThHOEEORAFECHARE
ik, R, AL CIIABRRISERIAD LR
ol ThOLOEHCMEL, FFIUREDELEH
F344 5 »  BEABRCERLAAERHER TREL
LSBEBEEENE VELS Ab Rk, —H ACIN 55 ¢
TRZhLHEEOEEIRL vk, RIEikX
VCBROEBRENALRI., hH2R/HDF » b
st 5 MNU OEGHRERZEDO NV Y 2 ¥V Ty
BT B ERERB LR, MNU o ni
LR A BEERELRHEN )T AR
STHEHEINDIENRI L.

1 BRRSA & VX - RRFTEEI R
* REBERRTEET

Mouse Skin Melanoma Induced in Two Stage
Chemical Carcinogenesis with 7,12-Dimethyl-
benz(a)anthracene and Croton Oil

Sei-ichi

Kitajmma¥*, Sumie Konisur*, Kunio Iwara* and

Yuzo Havasur: Carcinogenesis, 6, 921 (1985)

4 AW C57BL, DBA, CDF,, BDF; < ¥ A 2{&
D DMBA (100pg/~ ¥ 2) % 1 EHHE I © %
ALk, Tre—Fx—LLTsm b vi4r(idpg/
<Y A) w2 E L EREA L. DBA T2
HECREHCRAKABEL, RecHm BAL
Tt BENCIhLOBITBRETHD,
EMOL0LEH@ED bhi. chbREHE/EHR
i o %42z DBF, 80%, CDF; 70%, C57BL 30%,
DBA 0%, CDF, THBHEAEL IO IR D LA
e

* AR ERPRUIRIED TR & v 5 —

Haruo Takizawa¥, Sato*, Hirono

Effect of Nocardia Rubra Cell Wall Skeleton

and Cyclophosphamide on Leukomogenesis

Induced by N-Ethyl-N-Nitrosourea in Don-

ryu Rats

Toshiaki Ocru¥*!, Kyoko Furuta, Chiaki MaTsu-

okA, Akihiko Maekawa and Ichiro Azuma*2:

J. Cancer Res. Clin. Oncol., 109, 173 (1985)

Wik Donryu 5 » b2 400 ppm D-N-cz 5 )L-N-=
b e v RE (ENU) 2Epke LT 6 @HE S L,
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wall skeleton (N-CWS) BYXOH A 277 4 A7 5 3
¥ (CP) o8 riat L. ENU 53[5t 5H
O N-CWS o B PETFAREENrCER S &

Ted ENU @ X 5 qifufi o R 2 dl Lich o e, —
#, ENU 5l & 2 @ CP 253 hiciF T
PRECAFEBERRUHMRREDIEHAED L
hiet, ENU 02 D@L hREEZI AR e o
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POHRARE LR CRAFRARDOER L ELREED
AIFEREME L SR, QB OEERE:
TILfA] H I A SR in s » Te.

*BHIRLD A v X —TRRATREOY B
*2 bk IR AT

Dose-related Enhancing Effect of Potassium
Bromate on Renal Tumorigenesis in Rats
Initiated with N-Ethyl-N-Hydroxyethyl-Nitro-
samine

Y. Kurokawa, S. Aoxr*, T.

Havasui, Y. matsusaiMa and N. TAKAMURA: Jpn.

J. Cancer Res. (Gann), 76, 583 (1985)

BRI DO—DTH b LKA U ¥ 2 OFCHT
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TEMOREFEABGRYMDADEREZT -
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13 500 ppm FEFOATHERH M L o, FRCK
LB YV RIIBFAD T » e — 2 —FRIRED S
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* MEREREMARE LY

Imazawa, Y.

E—RTFPHDOTHEN
RS, BEEA L Res (R# 22, B,
3 (1985)
FEOH—RFHEOMEN IS %, HENIBITD,
FELEYRORIEEMROBRELREE L, WU
MBI TFOEDTH 5.
LB
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V. BRI 5RET EE—RTH
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Lack of Evidence of Carcinogenicity of
Technical-grade Piperonyl Butoxide in F-344
Rats: Selective Induction of Ileocaecal Ulcers
A. Maskawa, H. Owobera, K. Furuta, H.
Tanicawa, T. Ocro* and Y. Havasui: Fd. Chem.
Toxic., 23, 675 (1985)

vae =47 b4 F (TERRK) ORREEY
Sy PEEAWTHRE L. F344 5 5 & BEMEMESO
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F344 5 o P RBEELRILVLHEI T hic. L
LB b OR S BB E R LB O R4E
KEEHEY b - TR bR

* BERD A v X — BT

Sequential Observation of Thymic Lym-
phoma Development Induced in 10-Week- Old
F344 Rats by N-Propyl-N-Nitrosourea
Toshiaki Ocru*!, Yasufumi Sakura*2? and Aki-
hiko MaEkawA: Acta Pathol. Jpn., 35, 1191 (1985)
N-7reA-N-= v vF# (PNU) 12 F344 5 »
FRERCHIR Y v ERREI S CORRT
3, PNU gl v v A lOREBRTFYRAT 5BHT
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BECOERR L I2HE CThilcvle. Th b ORI,
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Bl Y vAREOREEFTATHDLEEL RS,
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*2 RHES PRI

FRLEYEORLHUFRONT

BINBBE, KEBHRLC : AL, 43, 962(1985)
FHLEME O REETHEIZOWT, hRIEFER
& (LB RESTEVTEEE Lo bht{bsl
B RIS OB 2 HI BT IRAT B &3k, 1k
FWBROREEFHEOBR & MBER T2 W TRl L
fe.

Relation between Development of Leukemia
and Duration of N-Nitroso-N-Ethylurea
Treatment in DONRYU Rats
T. Ocru*, C. Marsuoka, K. Furura and A.
Maexkawa: JNCIL., 75, 743 (1985)
N-zgn-N-= b m VR (ENU) ¥ vy avy
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ZAHRTIL, BEMLRBHEERRELD, 6
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REBHILOEURRUREHRICOVT

B : PIEEFH I, 37, 139 (1985)
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hEERREL, REEERT EAENID LRI
T ORBCAVTIR, RBh OfLEMER, Wk, AR
B, REHE, Fee-z A, ABEO4LEN
HRROWTR~N.

Experimental Pancreatic Carcinogenesis in

Syrian Golden Hamsters

M. Takanasui: Exp. Path., 28, 147 (1985)

NAARF—R N-2trVERA 2FFV Fr¥E
A) 7 & v (BOP) % B T4 L TR bR DRI,
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EEAMNIERERRCB T 57 § 7 - EHDOEE)
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—EHEH, BEERELHEEL TR, TRER
KB RFAERAORENLOREREE 2 Dhi.

20X 5 I AEE ORI, BRSO R
7Y ==y 7 ECHIATE BAMEIESD 5.

Adenoma, Stomach, Rat

Michihito Takanasui: In: Digestive system (T.C.

Jones, et al. eds.) p.296, Springer-Verlag, Berlin

(1985)
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BREFHEh ARERIZ 2EBED v, ARCRET
BHEY —FHOLORHY — FTRBE L FRiTh, TR
RETFH~NE - THHT 5RO L0, REERER
R RERERE Llh B,

ZORERERFEOWRC L, BEOWHRE
FrEx bh, HEREL LTHESTLRTW 3.

Leiomyoma and Leiomyosarcoma, Stomach,
Rat

Michihito Takauasur: In: Digestive system (T.C,
Jones, et al. eds.) p. 310, Springer-Verlag, Berlin
(1985)

vy P BB 5PRES X O AEDORIR
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YRR, fopE L oY, FRYHVTH
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HFERET, BxfsAR YT, REEELSZ
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Promoting Effect of Metal Compounds on

Rat Renal Tumorigenesis

Y. Kurokawa, M. Matsusnima, T. Imazawa,

N. Taxkamura, M. Takanasur and Y. HavasHr:

J. Amer. Coll. Toxicol., 4, 321 (1985)
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Lack of Promoting Effect of Sodium Chlo-
rate and Potasium Chlorate in Two-stage
Rat Renal Carcinogenesis
Y. Kurokawa, T. Imazawa, M. MATsusHIMA,
N. Takamura and Y. Havasur: J. Amer. Coll.
Toxicol., 4, 331 (1985)
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Intestinal Tumors Induced in the Rat by
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Various N-Nitrosoureas

T. Ocru*!; A. Maexawa and T. NArRsawa*?:

In: Carl J. Pf eiffer, ed., Animal Models for

Intestinal Diseases, 79, CRC, Florida (1985)
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Bladder Freeze Ulceration and Sodium
Saccharin Feeding in the Rat: Examination
for Urinary Nitrosamines, Mutagens and
Bacteria, and Effects on Hepatic Micro-
somal Enzymes

R. Hasecawa, M. K. Sr. Joun*!, M. Cano*!,

P. IssenBeErG*2, D. A, KLEIN*2, B. A. WALKER*Z,
J. W. Jones*l, R. C. ScHNeLL*3, B. A. Mer-

rick*3, M. H. Davies*3, D. T. McMiLLan*3

and S. M. CoHen*': Fd. Chem. Toxicol., 22, 935

(1985)
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Initiation of Urinary Bladder Carcinogenesis

in Rats by Freeze Ulceration with Sodium

Saccharin Promotion

Ryohei Hasecawa, Robert E. GREENFIELD¥,

Gen’i Murasaki*, Toru Suzuki* and Samuel M.

ConeN*: Cancer Res., 45, 1469 (1985)
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Immunohistochemical Study of Keratin in

Proliferative Bladder Epithelium Induced

by Freezing, Cyclophosphamide or N-[4-(5-

nitro-2-furyl)-2-thiazolyljformamide in the

Rat )

Ryohei Hasecawa and Samuel M. Conen*:

Carcinogenesis, 6, 409 (1985)
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o REARENTHRE L. B3Rt F344 5 » ¢
ZHY, 2Oy SF VT IRGRER L.
BRI E T X 2 BUBRRER Cireficbico T
BN e sy, BT LR ciiBimiosy
MR T BEERAEMT 2HATH - . B
BECRES I X 2 BBRE CIX, ¥ 75 v OIS
FTie], BEHECIBELLIZRES Tk
FRRBEOBEWRBEDA = Yo — v 3 VIEAZR Licht
b, BT EREYECISHD» 55 vERADSY
MORIEADERDOS D EHMLATWL 5.

*TAVH AT T ANKRERFRHE

Long-term Oral Administration of Potas-
sium Bromate in Male Syrian Golden
Hamsters

Naoko Takamura, Yuji Kurokawa, Yuko
MaTtsusamma, Takayoshi Imazawa, Hiroshi Ono-

pErA and Yuzo Havasui: Sci. Rep. Res. Inst.



£

1}
B

F * 227

Tohoku Univ. Series C., 32, 43 (1985)

BRIV Y ADREEDOEEYHAHN T LA
Z—TCORMEMRERBET o0

VT VT —AF VAR —CRERIV VL
2 AR & LCEE 2000, 500, 250, 125 ppm T 89
HAREL, 2EBYREARENCRRLL. 20
R, BB ) v A SRk 5 FllEEOR
ARi39.3% (7/75) TH h, BEIT 0% (0/20) T
Bole. ~ARF—-RETIBMAREBEOBRRER
D TENC ELRHABEN VY 2137 v b EFA
NARAZ—THLRCREEYET L LA 5.

Histologic Typing of Liver Tumors in Rats,
Mice and Hamsters—a Workshop Report
Yuzo Havasur: Exp. Pathol., 28, 140 (1985)

KBNS ORFRE ORERREN S B ER L

T DIRRICIXI3H OMEEE MBS L 4B ORH O
HOERERBRELDOTHSS.

Mechanism of Metabolic Activation of the
Analgetic Bucetin to Bacterial Mutagens by
Hamster Liver Microsomes

Takehiko Akira

Hiratsuka and Tadashi WArTase*: Chem. Pharm.

Bull., 33, 2877 (1985)

79 i3 PCB M~ £ A & — FF 1 3F SO AT
Tk, VAR SH TAIO R REM %R LI,
R L7 » PR SO FET TR ERFRY
RENRd ol Ele, TeF vORRKEEF LD,
BEHCEUL W 2R CERETH L7 = F 2 F v
DFg1/4Thote. PCB AT L AH—FF 8943, 7
FVERHBLT2BEOEBEETREE, N-o Fex
V72 RFOV, AS=tuV TR b=ARELL
. ZDOEER, e vofRGheksit 2821, e
78— ADRT I NLEHEDER I 53D THDHE
AR IRt

Noumt, Motoi IsaipaTe Jr.,

Effect of DNA Conformation on the Binding

of Antibodies to Benzo(a)pyrene Diol-Epoxide

DNA Adducts

Hanoch Svor*, Gaither D. Bynum, Jr.*¥, Che-

Hung Lgee*, Hiroshi Mizusawa and Tsuyoshi

Kakerupa*: Gann, 76, 488 (1985)

DNA L BERIOWAFCRENCHEET 65,
BAKEET 58 DNA OBESEEAARE R /2
2 THBZ EEHEBLMCLT. 75 A 1 ¥ ColEIDNA

% (4)-trans-78, Ba-dihydroxy-9a, 10a-epoxy-7, 8,
9, 10-tetrahydrobenzo (a) pyrene (BPDE) LR 4& L
BPDE-DNA # &fk#%{87=. = ® DNA %%, His
BHDWIBA 4 v TAEL, DRABEYELIE
o, PUER(ERRR, TORBAREHEN. Lo
£, DNA icf54 L7 BPDE 3, DNA 0—=HbgA
P EL RS BEABH I h, HAEA LT
5:E2bN%.

E&£¥H - pgn - 7aEEe0BEk

KR H, Aff #H:tFvaed—7 -3,

8, 481 (1985)

(R34, 10 »SERSEIREE | S Eb < v 7 113
NN, ThECORB LR v 7 O,
EEZDWTHA LTV 5.,

RN Y DRI EBE RN

KR &, JNEHT, EAREE A - ER

B, 3, 32 (1985)

RSy 7%, BRISSHEIERE Lic TaiA10 »4
AR | OEATEIEDE, EEHEBAME Y
—FVV—RAVIO—D2E LT, BPM594108 1 H
B Ehi, RAFROELE vy =2 FFRICY
iz, il BETYRE, KRF T8 #HT2:
ERARNELTVWS. FETE, UTF, filgsvzo

SRR EESTOWTHEAMLTWS.

RITUTERVWIFRRRALEFEORNEE
BERLE, WIFET, A X: t¥vard—7
x—F &, 9, 91 (1985)

AT RRERIFAL L OLEHBOW L, &7
MU Y CER I BERGHET I bERE
RI-FESAEE (Induced-Mutation @ Frequency, IMF)
THbbIh, CEYHORRERBREALEREW
W, HaToB0oEARERD LD THY, B,
HWEO [HHRLMmEE] PEEEO TBREROR
& A RBPHEC L BEREERROYSA V¥ 54
v1Td, REFHAOBMMLEYHEIZOWTE, IMF
B L DABROERIRD LN T B, 22T, LT,
IMF 8.0l E L E#, RUOEELORREBC RT3
T DREEHBNL TN B,

ERAMMOERFEHRBRAE (2D 6) —m@59
FERERRBMRRCLD—

B & HXRREE BEFT: rEvaIRO-
73+ —F 4, 8 85 (1985)
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5 104 5 (1986)

E4AfaR bR ofREc X b, BEaRRngE
&% U CEAT S R A RAF I 198 T >\ T
hRERBET o1 X6, MENBEERERD
BIEET, RAGNY 3 HET oW T~ v A/DER
BEiTole. ZOKE, BHI9EHDO 5 b, Bk H
FINCDLDR, 236FH#, 72FF KOAES IO
BEBEFHROSEH ThoT. T, ¥ VALY o ¥
F AN TIRBPEEORE LOREIFRI o1
2, EREOHBNRRS bR MMERBRYT-3
BRERWTh LRk - .

EREHRREZOERICHMTIERIDOEIR

AR K REIEAFEKR, 7, 47 (1985)
ERENARL, BEREYEOA 7YV —=v /RN
JEAZhTwBREN YT, &S BRRENY
ZOMOEFEHEYEOREE XM T LT, &
BERHEARLELTETC S, AR LD, #HAE
TRAERTOWIERFEURRES M Fo 1 viEHE
LL, ZIRORINTWABERNRE 2 FROWTHE
FHEL LT 5.

REUMBEHR 7 V- SECHETIEERA

HE3¥ (CSSTT/IPCS) FHDOHRK

Of H:rtFvaeweyP—-7 y—~35 4, 8 358

(1985)

CSSTT (Collaborative Study on Short-Term Tests
for Genotoxity and Carcinogenicity) DEEHZDW T,
HEHREHORAL LVRRREOWTHETS. &
HEOHZ, BREENEDLRTWAZLbLLT,
Ames 7 2 b T DI WEEY 8 BI & Rt
DEBRTWIsW{LEY 2, AEI0EEOLAEY
COWT, Ames 7 A TS OERBE R ET L,
ZOFEREND Ames 7 A FEHRL S B & 5 eilBRiE
TRAVHES LB LTk B TEREORBRELST
W, 205 H 2, SHEORREN S FEhicdhi.
BEMBEREDET TGN LT 5RRERAVHE T,
WEORL DL P ORBE LA HEHREERETD
EWRFRBI R

ATCC SHMITIFIORR

HAERHE: : EREY, 3, 48 (1985)

ATCC (American Type Culture Collection) {34 #&
SR OTEERRY, IRE, REF, SHETHHELLT
BEEHCMLRTW%. FEH, 601108 H 1
» R, ATCC D#fars 2 iR (Cell Culture Depa-
rtment) ek LT, BEMERKORT, RETH,

BT COBERAAHBELTE . TOBERYEN
LT\ 5.

The Role of Solvent in the Partition of Pro-
caine and p-Aminobenzoic Acid between
Organic Solvent and Water

Satoshi Hiroshi

Yomora and Kenshu MocHIDA:

Bull., 33, 4916 (1985)

Procaine (PC) & % DinK4yfREES) p-aminobenzoic
acid (PABA) 0Offi « DY R~ DO EIC ST B BHD
BEC TN, e b vEtEN /SR, B
DS X Yt Lie. Pentanol (PeOH)/Cyclohexane
(GyH) B&BEARICEIT B PC, PABA O/yE %8
5 PeOH OREHOMMIZECTEEL L HE K
AT A2, B0/ K L T linear LBARIX
Boniev. —%, BEOBBTH/ KM PC 4
Bt LTk e B % 5 % Jo > 53 PABA D4R
BEREDBERTORD X 5 B R bRt Ri%
P> AR SR> HR TR > E R

¥ 7 PC, PABA O J 5 i BE DAL 354 T
BEY L BENAOFESNECH B, WHEELD
FTHREEDOBE DD L OBIREIAT L L v
X 5z PeOH, Ethylacetate, Chloroform % ¥5 i f1 71
& LD PC, PABA i3 2 B ERESS X OF fhi i
EBFLRD BT —BEEHEERROWTEE L.

* 7 A ERTEER)

OxADA, Nakauara, Chikako

Chem. Pharm.

ABAERROAFLELO—ROER
EAETET, BHER, FEEES, FEfkk:
BATEE, 32, 56 (1985)
ZDAEREFD A FL LR —-21T, £ DHEY
DIHDEREVRETHZ EIN T £ TYEY
DEFEBELHRE LIz L o B, R0 Zeisel EER T
CHAIZ = /57 4 —RXBEENTREE KT
ADAEREEHEAL, BOSHE EEEES. LE
AREX LT 2R H T, BMERMKL, Toyopearl
HW-60F % 5 & (1.5x30cm) 2 X BH5F 5 5\ ClE
DTFHEWEZRTHLECERE L, Zeisel 2Fih
Fic. a v FARBER=FVTCHEL, Y A7 R
ST —RIVEBRELIE. ADADEHEZR A F
Aer =A% 0 1B HML L AIIRKILE6% &
BifChotc. HERAPAGERE ILBERSHBRE I D
0.0008~0.0015% D 2 F L v — AN i,

Establishment of Residue Analysis of Pro-
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panil (Dichloropropionanilide) Linuron and
Diphenamide in Agricultural Commodities
Yoshio Ito, Hideyo Suzuxi, Shunjiro Ocawa,
and Masahiro Iwama: J. Food Protection. 48

320 (1985)

Teltzp, VaarVvRBIUS 7293 FO3HE
DEBHREFN ORLOITELEH L. Rt 7
M VvHEL, BREKCERE Yrsreizx v TH
WML, MEZEE, n-~FHv . 72b=F Y sy
BEL, 7rYPAATAERANT T V-n-—~F
Y (2:8) THHLE 79 FiZFER 2
FXERD A 7 4eFH (CHy”+NaH) ©x + 1 {LE,
FTD-GC X bsEg L. 2K, A, tveray,
CylfE, =VOVRBIUAFREIBAEDEIR
213X 0.1ppm FHiNTC, Wih b 80%B LU
0% LD BIFIERIE bhi.

HRAR7A3 4574 —CEDRBPOIICBE

J, SHELT M4V TaELORRIER

i BF, SMEES, PENED, FEEH A%

5E, 26, 357 (1985)

P=VRREIIAV oL M), 4V e
D) BITr Y4y Faer (T) O SpkEHEYE
£L, PWTCIhLREEFELTHL, ¥R2r~
Y574 — (GO) wXsafMbDo M,D st T
DHRCEERZFEIL L. AREL n-~F4 VvIE
L, A% -SRI BEE AN T CRig =+
TMDEICT iU, MK Y 5% ERSE
F YU ARTIRE D LT MBI U D vk, &
BB TER=F 1L TMB LU0 D 2FHME L. —
7, TREUHEBEY -~ it 2 ¢, Tx7
b= b Y ARBITI. By HERE MBX
UDRe7vyrzvtrFafl, TiEEGCR
L hEE L. BRI 450 E, BERFIZAR
3t LT lpglg TH o1

{ERRHROERT & 7ZDBREICONT

i+ BT, ERF, FEREE, FEfk: gk

{eeih s 48, 19, 79 (1985)

FKRI 9 7R (574, =4 2820 RARY) Y
Vo ZA, 2bvV, IVrY, FYVFVSuy,
InFosay, 70V, F4ay, 2rey) D
B HTIR HUNALRER D & D RFH Sk R L
fo. {LBERA R VE VBIHEE, ve VoAb T A
TS5 ODEHEHE L. RESDRSEWE 7 v~
FIIT 4 =X DERRBRR Tk, YA <
F 777 4 — (GO) BIBEATV, HAKRY » 7 A

REDHEIZE D, GC A2 —vhbEHFTHRAY
y 2 ADRAEY L, EHEOHMNLY -7 RERE
BExfGot. Of, F97, 79V —-aEHTHRR
Ty 7 ARMGRERHLTIHBUETH -1

MARSOBR
PEREEED « EiER4, 30, 2 (1986)
BROEORIBEN OWN40%, BEOARRETS
LOIBMMARHEIEL TS, Lo THARRD
AAEE EOREMEHET A LD TN
BThB. LrLLhboEBITIHE VLA THE
W FETTFROE 2 DA HEARBITOWTHE
Ml

I. MARRORE  MARSBEOFERER - &
FIRALE - B ESARKE - BB AREL
OB .

I. SMARMOERER « B - BRET, REEE
BB X U EGR OB

. MARSOERYEC LISEERE : ER IR
HREREHBR - BRGE ERES - HHETIFR X
O d Bl SR 1.

V. MARRRE : MARRRAORENE - B{K
AEIh AN ERARE - il X UfEROXGE
Rl - B ko (el

h7Lo0R M5 T4 —ICEBEKDOHERE
EDTA 1 S U&E+ L — M EDTA OB RIEE
RE  #*, =vBsERY, HAhEfEY, BRExy,
HEBES, FHE=S, FHREES - A%E 2606),
630 (1985)

ffhh pH 8.5 CEYT L CAIRBRAR Y B 4
F VA T AT L, R EDTA (EDTA-2Na)
L&+ L — t B EDTA (EDTA-metals) %40 L.
W EDTA 22 h Zh EDTA-Cu iz U Ciisk
zu=w 737 (HPLC) g:cgi L, #3132 EDTA-
Ca L LTHH Uk, 722U, EDTA-Fe 0L 3Rk
# EDTA L R—#&% R LD ¢, HPLC Lci8)
FRELL., £BART EDTA-Ca 250 ppm FHpnlLic
L ZOBEIRERILI2. 4% ETH -t EDTA-2Na i3
KEIHE&FEx v— B EDTA L LTEREK I hi:
2, ERERI L OAFHIX91. 2% ETh - e

* RTERERIE T

HRIRR M/ F7 4~ L DEARPOHRERT,
HEY LR H—1A— P RESERRORKNS
ik
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RN, SHEET, HENES : SidE, 31

414 (1985)

FVI¥Y, srrXR=A, PANAK} Y, IBP,
BPMC, Yer#%Ap, 7F27a—, bPYIT7ALFY
VORI EYERE L.

BILT7 2 b VS L U305 KT £ b v THRIND
RIFFZHH L, 20% v 2 v n 2 2 vEEFY VE~
Bl L. CORBBTRMmL, 7er=FD
~FH VAR THERE, YIS ABIOEER®D
# T ATHEL, BFHERE adha A+ (RIS
ffEyrrzae<r /57 CERLL.

BEGEHOFEILLRIDO S HTE
ABTET, BRER, FENES AL 27,
37 (1986)

AR ERL 5 HEOA KDL, VY F VR
B, ey sy a—nfEiER = AT A (PE),
7YY VIEEE= A5 4 (GE), Yy ¥z ViR
=27 (SE) X O 2 BEfRRR = A 7/ (SuE) ©
4 D WCTORKIFIELIER L. &P LD
HFIHT P e Fr7 3 vCHHL, YA ¥FAa
SATHERMLLE. =—FA-2 v ekl ARKA:99)
TEERPERBRER, A X/ —A-rankL ABEG:
95) ¢ PE,GE s XU'SE D4 vV VY L34 F&ES%,
A% )T SE DV LER VIRHE XU SuE
X, FREROEME TMS LEF A7 r= b
757 4 —CHH L. KEAMCIATE 0.1% &
Uik xoEm*ET PE, GE 3 X U SE ©1290%,
SuE ¢138.6~98.0%Th » 7. HHEBRIL PE, GE
¢ 10 ppm, SE, SuE ¢ 50 ppm TH - 7.

2,6->y00%/-9004 3 FEDHERIEZEF]

BL7-f5%+ BHA Ofil - HaTR*%

SRIMIRT, SHEERTE, NGRS c BRIEE, 33,

134 (1986)

R D n-~F¥ vichhH Lic BHA 13, 2,6-v
Zupx)vrield I FREL=X) -0 RV
B (1) RELREVEY S L 9EIRNT
KB~BfTLE. ook, Rkdpic BHA 3£
hIKBRBIRAERELETS. O\t BHA BE&ay
1325 n-7 FABANEREE L, REER L. AR
12203 X ¢ 200 ppm #HEpn L% BHA OFE X 5E
IR FNENTS. 1% 6 L U86. 0% ETh b, &k
X Bafh BHA OB Lppm TH o1

BEBBESEYMOE AYH (Oryzias latipes)

MITIHAEERCH LETHAFTAROZE

3 BF, SRS, FEEES, W= &

LAk, 32, 46 (1986)

MEKHE VT8I OREF R4 D LCs HEAMN
ER (107, S| (200, &E (30°) Tiibhi. K
WMYHBEFICOWT, 30° TORERYHEL, 10
QT e D RAFNANKF Y VBRI —FRET
Bt HaOFERYOREOHETOWTHAIL,
4B HTE .

13 WEE( L THERCHEEI L.

2 B s whild (20°) TOREM IR LB

SF BENEATS EHBENIRSTS.

42 RENLERTS EEEI RS h 5.

HRAY—-LERLE LUV TOTHMOSIFE

NEEET Bl L TE, 59, 481 (1985)

TR & - N OFEOMERREORR EAMRFOEK
75 BUNCRIR 5RO R MM 73 T 85 DR IO\ TR
L.

CHREROMERRTI VTIL, EHYs X UHER
R RAENEEL, v ERRS I UHASRRER
BETHREECKRE L. AR X CHBER
MMOERT, EBEEk s e~ 257 4 —-2HAL
fe.

BRHPOEOSIETIRRE 1 4 v B TH S
7 vA=-54 b LA-2 V5 HRIEREEEERL,
BHBLLTR—-A—re= /57,4 - bUKHE
Bru=t 7574 —4HORERSIVCEREELT
BEpitkre< 57 4 —&BORERTIS 1.

Studies on the Specific Retention Ratio on

Gas-Liquid Chromatography of Acyclic Sat-

urated Hydrocarbons by Means of Lennard-

Jones (12,6) Potential Force Constants

Yoshio Sasaxi*, Tetsuya Takact*, Su-lan Hsiu*

and Keizo Nakamura: Chem. Pharm. Bull,, 33,

3385 (1985)

HEEH2 Y 7T FERLRB ORIV F— FY
a VADIERl =2 ¥ — e/k LESEAl=V IErE—
S%s L DRICHIBI « F2FAET BT L, FAOM
FURALKFEDOMERA = kA ¥ — ek RHFTHT ENT
e,

Fh, ¥AZ R /5 7RBDEREEEHE
XUBHHOSEN = I ¥ - DRAM 2 - TH
HEEADELLTRD B ENTEBR, TOFHRE
V2P Ay v ORFEH O 3 BE (log v) LHHBIBALK
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DED LRI L0, SR RIILKR ORERT
MEH= Y b e~ Sk LHBBESAEET S & v
SRR EMEhD.

* RERAFERFER

L SROI{LRID S E—IEM 4 - REEERIO
IRTFILHARECOVLTORMESITE—
EHETET, PHEZ, PR« B
HiEsek, 20, 5 (1986)

{LERFO T v vy ) s —LRHB= AT A
(PE), 7V vV vRBiB=25 1 (GE), vrErv
BiEg=ATA (SE) $X VY alRiR =27 1
(SuE) D= 7 = A F VORI BB L. 1k
PR HREEEE, ALF 2T PS5 Ve 7 7 Vv TH
WL, YV ArarsaCERE 200ELROT
TTMS {LL, A/ r= bt /57 4, —CERELR.
IV—A, JVV/VVITIYV =LA, =YgV, IV
vV sSR—y 3 VIR0 B ENROSHBEM LI E D
A, WIEhOHALF D 82.5~100% & BIFmEILRH
Bohi. ¥EBRIE, PE, GE ¢ 10ppm, SE, SuE
T 50 ppm TH o fe.

Ultrafiltration Removal of Native and Heat-
decomposed Bacterial Pyrogen (LPS)
Yoshiyuki
Seizaburo KanoH: Japan. J. Pharmacol., 40, 135P
(1986) _

LPS OB, Tihbb, ARy 7av
TRV RAKI L ) LPS I Umas @ L
LPS ot AEIc X oW THE L. LPS
13 E. coi UKT-B X b{E 7=, — 3T L, =%
7 = A TEAREHS D IR LEIC X ) B
Lf. LPS % BBECRAKCHEMRLT, HxD
FLEDE (Amicon) L b AB L.

WoaRE LA LPS 2 AR ES FRERF 3X10° O
XM 300 jECAE L & &, LPS oEEhRixiAs
BECHKE L. Thbb, LPS Ofs: B8 Sue/
ml Dk & 52%, 50pg/ml @ & & 20%, 1000pg/ml ¢
2% Th ot LPS 3AHLSES T RBEF 3x100
O PM 30 BERFERLLIe -7 KIBEO B CRIE
X b HRKEE L LPS %/ PM 30 @8 T
% oot

CHIZFE LT, #iEao LPS % 100° 304365 B\ it
121° 30 R L CHRBL Ui hnZhiy % LPS v PM 30
RS AHSESTERSA 100 © PM 10 B3 6 3588
ThZ TR BOMELPS oORGaSITIZE W T

Ocgawa, Hironoshin - Kawasakr and

1, TTO LPS ORI A A 470 nm T » 7o b DA,
X WEFERO 450nm Iy 7 b LTV BRI
Limulus amebocyte lysate OEEETEM: T, AFSE
SFEBRRA 10* LT O Mo LPS -¢iimod LPS o
BRI 1/100, 000 IHEHAMET L, ¥ 2 AKLE
SFEBR 100~3x10* O n#sE LPS Tix1/1001
EHEMNMETLTWAZ Ehibdhs .

REZCELBINI02zOFE(L

D2, WETEE, 6, 274 (1986)

— R EHBEIRETS 4 v ¥ = VITHEE R
CRETHLOTHY, £ LTS5 2EHEHRED
HEXETHD. AERIEL D5 sEMEOMuEE
DA LT % B, 4§ Salmonella, Escherichia,
Proteus, Klebsiella, Pseudomonas ZD B4 { 2
bha. —F, EHERLLAAOC LEHKAK,
B, TOMEEOERBABATIRAMIrYzv7)
—ThDHLANCERTHDZ ENERINL TS,
WEREYOERIC L VAEOMEENALERAT
BREINTB, ZohTAfuv v, Thbdb
AEEOBRED B VIR ELCEL L LDOEBEAL,
B, TELBHICOWTLEELORELYED TH
ALt

REMEELEVLTFATR}

HFAEE = BB ¢ J. Antibact. Antifung. Agents. 13, 501
(1985)
REMEWHERRE LTOYF R B v =
VIATEBTAREMAL LORBBEEE IV S
P = DMBEYM AL o= vERIELTERZR
BYNMMERIEEFHATE AL 0= v in vitro TO
RERETHDB Y AFAF A DT R FEEFORIGHE
Bl onwTHEHL, SLEATHEE L TOREYE
WERRE L, ARECYRLAEDASTRAT AL L
DOFEBIMEC D WTFEER L .

A Possible Mechanism of the Potentiation
of the Fetal Toxicities of Salicylates by
Bacterial Pyrogen

Takafumi Itamr and Seizaburo Kanon: Terato-

logy, 33, 54A (1986)

TAEY v (ASA) 5 X URBEYY ) 7 L8 (SA)
137 v b (ERI5A) WBET3 L, BEFORET - R
2, BRERRLEROERYFHET L5, MEERE
5 (LPS, 20pg/kg i.v.) OB ST OfEAIZE LS
& hic. ORORBFA SA BEIRRRCHLL
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o & #0104 B (1956)

FIHM L T fe. LPS 285 LB ORMEMmE
OREARY7 A7 1 v (Alb) BEWETLTE Y,
WHERRRLTR (FFA) inLCuwic. oy, mEXR
B b D SA EABIELIET LT, &k
T FFA R2ErET 3 LEE L. LPS 58 0BF
<o FFA RUt Alb 0ok inl, ¥1&E
BO SABEEBEOET /&Moot Llknd, ASA
RU SA Ofhfr#EtE o LPS 2 X 2852, Rk
O FFA o X 08 Alb O & bIEESME SA
AEmML, BREF~OBTAREShAZERIBZLD
EEx bhit.

Effect of Sodium Erythorbate on Pregnant
Rats and Their Offspring (Studies on the
Fetal Toxicity of Food Additives. I)

Makoto Ema, Takafumi Itami and Seizaburo
Kan~ou: J. Food Hyg. Soc. Japan, 26, 448 (1985)
=YY NEVERT MY v ADRTFHEEEY Y 4 AKX —
Sy PEAVTRA L. ERETB2»BHI4AE TS,
0.5%F7:420.05% D=V YA EVEEF Y T ARG
fAf ez . WThOREHC LRI T HHE
A bhich ot TR0 ORRFERR LT 2,
FERECE, WBFR BiFokL, BEEERCR
BERCRILABREH ENBHEOZRA DR ST,
Bafrostd, FRECABBREDOHSE, WThoRks
LA UERR SR ol =) VL E VERF
Y Y sk bz B ERLRIFOERRBE AN
Lzh, WThoREHCLREFRGFOREIR AR
oo DIEDERNMND, =)V ALEVEF P Y v ARK
EREMFTTIRT v P T2EAVEET SRV D
DEEz bR

Effect of Potassium Metabisulfite on Preg-
nant Rats and Their Offspring (Studies on
the Fetal Toxicity of Food Additives. IT)
Makoto Ewma,
Kawnou: J. Food Hyg. Soc. Japan, 26, 454 (1985)

A PEFEGREAA Y v & (MBS) OfsfrtEr v 4 A
F=Fy bRRAVTHRE L. ER7TENDI4EET
10, 1°%7:130. 1% D MBS % & e 5 %, EHR20
HIZfafF R L, ¥, ARSRSETHRLFOE
BEELT ol 105E5HISWNT, HRS » PO
HEAROET, BEELIBFEENMOMENA LR,
FOLEBDEFRERPRPET L. [ERFDOREOS
BRANZALOFEED—DLEL bhi. Lo,
BRFONE, BERUPBIRE CRESHEIRSH

Takafumi Itami and Seizaburo

T, 1RV0. 1% 5 HCIIEREMBERCFO4A
BRERBCNTAEEIRD R ot DEDER
b, MBS RERERBREHTREWTULI » P XL
THAWERIRI A0 L EL bht.

Effect of Disodium Glycyrrhizinate on Preg-
nant Rats and Their Offspring (Studies on
the Fetal Toxicity of Food Additives. III)
Takafumi Itami, Makoto Ema and Seizaburo
Kanowu: J. Food Hyg. Soc. Japan, 26, 460 (1985)
HokE, Z7VFAVF v bV v a (NaG)
7y MR RISTHRERR Lie. R0 B4 520
HoOEic NaG % 2, 0.4 RU°0.08% SUHk TRE
L, HiR20A CRRFEBIE L. JIO 1 R HhIE
FAEFORBREYHEE L. EEHEP OB
EBIUCHEOHMMI, FoO NaG L xfRiFL
BHERERRD bhith ol BEFOEEE L ORRK
BETLEGRFRRRD bhith oo BEHR, &
RE, MR, ECHRER, REREE Wit
L URKEE OLEH, FiEfFOMkL, FEFOERTR
KX UCHEOH M LI NaG S 58 & BB OB O
BFROZIREDOhIh ot HEsb, NaGirz
DEBST CTRIBAFHEEIRILVWID EEL bR

EaEs SUERTMMLEDT » MIHITBRF
EM(CET IWE (B74) Hexabromoclodo-
decane DAFEN

HHgEE, NEgs2zE, W= AR, 29,

981 (1985)

Hexabromocyclododecane (HBCD) # 1, 0.1k X
U0. 01 % BB ImE & Licflkly, @R » Lt OiE
IR0 B H20H ¥ CHEREE TR LURBIFCR
ETESCOWTHRHN L. BERRETHELLT
i, 1% RSB CHHER SR ML 22 Bk
WTHRAERBAS bR FREF2OWT
L RIILIFH D 5V IERFRFEERERD bR, 4
#, B, MBOBRECKSV TLEEAIRVHE
hich ot ELRBHEOHR, WHERRLLUTRH
EFOEBIEBTICE VTS, RERFICIZLELDL
RERFIVThOREFCIBEI R o7 B
Log NS, ARBOFHEN TR HBCD o7 v b
it sz VL0 LE L bR

SRR M IERA 7 Y FRERGRIRRBORE
ILE X, L MMFEZES : Exp. dnim., 35,
181 (1986)
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MBBFIOH LY v ¥ AW THRET oy
— I A —ABGRITOBRER Y, LK ORHAEILGT
EhX5RHBLE. SERAELAEREOS L, 3
BORAER = 2 I RERT T, BRARE
BRERELLEBREESO vy YFOHBRC S YRS

Lick EOEEH» L OEYORM B2k T &1,

FRHE UCRERS 2 WCIBHEBIERORVRRD
BREBYER LT, MEEREMHERS Ly ¥
EREERELIE LS, WERERTROKEEECZT
Abhigh -l

ZHhODRERNL, SEHR LRERERALR
DOHREFBRHT BB ERATHE B EEL bht.

Antipyretic Effect of Indomethacin Sup-
pository in Rabbits
Makoto EMA and Seizaburo

Kanou: J. Pharmacobio-Dyn., 9, 265 (1986)

BE: CEYE RV TREBGERARI DGR LB Lic
MERR BB, FTEEHLOBB LSHR
HBFIE A v v+ AE B AR 51 R R 8 (Exp. Anim.,
35, 181, 1986) ¥ A\ \TA v Fa z vy (IM) #F|D
BESRERHF LIc. v FEEE A IM &%) (IM
25 mg) i H LAk, EEGHRE~OHBIEDLH
femnoto. MEEEIESSHIDE (LPS, 0.2pg/kg i.v.) %8
L TREI® i IM S&F2HE LI E S
%, IM o455 (6.3~23. 7 mg/body) i}t L&
BEIRRA LR, IM &FOfF#sR, RUAR
O IM RHERELUVTHEIREERYE IR S L
RXDLIBATH-1
CHEoz End, IM EROEBENR S TRBRER
SR OCRESGRENE LRI EXH LR
1.

Takafumi ITtawmi,

Antipyretic Mechanism of Indomethacin in

Rabbits i

Takafumi Itami, Makoto EmA and Seizaburo

Kanown: J. Pharmacobio-Dyn., 9, 271 (1986)

AV F 2z v (IM) OB MR RWE
(LPS, 0.2pg/kg i.v.), HMERE:ZEHE (LP, 2ml/
kg, i.v)) I 2,4-=tr7 -, — (DNP, 20

mg/kg, i. m.) TREX BBy T2 HGTRI L.

IM OEpf i cirmiiz4sy, 1 RHU#725C

Holkt, LPS cREI VS F TR E h 2l
BB L5153 THo7o. LPS R LP TREIRL
Yyt IM Gmefkg i v.) CREGIBIZZE L)
7225, DNP R#vw 4 ¥ CRYBERED LRI T
LPS &y ¥z IM kiR 0.013 mg/kg iy 5
T35 EBVRBIR AR SR . LPS #tkomp
O LP B35 IM (10 mg/kg, i.v.) OFBEILR
Drots. Fioinvito TOPFMERD LP g4 IM (10
pgiml) OIRERZ 3 I - 2. IM BIEEARR I
BE Lot HE»D, IM il ToOREEE
EMHT L0 LEL bhi,

EREMBEOER

EMNTTE - EE, 37(2), (1986)
ERBEHBEBOTZ>WT, EPRIREHESOBR
ik, BE, MEHRRFRFOEREMLY IV~ A 2
RHITE 5 TGRARTWS, BRELVWEMOEALL
T, AfEHORBLPEYTHOFARSN, HIET
FLL R EB M EERRERE DSR2 R~ T
W5,

MRS EIC T S ERER ORE
THEE—EF, 86 1§ - PEERIEEE, 3, 38 (1986)
HESIER TR 2 DL YW TIIRE IR B,
HE DIE L SRRV O ERLR OBIRTH 5.
BRI AT, BENEEHCS Lo HRE R,
¥, EROBHERBT I VIFERENEOR TV 5,
BEARLIF AT 4+ (FR4 Gellan Gum) 335%
REZFERHLT, VA2 7FF v/ v/Fay
ERVWTEHERE{RHERE LS, Y A2F
FoF ¥ S TCRAERBRNY L T A+ TIREROY
2.56%, EBFRFEECRBEFTHTz. kv v iy
N4 FDFERTREFERIR2EEBEFTH T
ok, FAHBOREIE DG THRE X, &2 TOM
TR NTHYAT A PRERE D RIFRERENED
DB DA
RERIFEATH DM, chiibsEPEOREE L
WMENTY, BREKBETLSVORFERS. L
ML, MOFIALELERIh TS, BEEOANRE
S T ALDETLRIIC OV TORE SN VD Y, K4
DEBCE > I EELR OBIRSAE L e 5 b D LA
bhs.
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Titles of Speeches at Scientific Meetings

EE R AsEs: REFEGO= bRYikicskT
3=, ZORBRIBIC2WT
HITEERRE RS (1985.8.29)

BE B EREHT, WOEL: BRERFEO N-
= bAYIECSBBABRE—3—
HARY L4 106 45 (1986.4.4)

BREHT, BE W AEEG: FB=FDVRER
BERORBBEARY 5 LD RS
BAESE4EKE S (1985.10.31)

BERRHT, MOEE KENT: #RRER -7
3 /EBNG LURR 7-7 & / BiE & Formaldehyde
DR

BAIEFEEH 106 454 (1986. 4. 2)

FHEFHESE, KERF: 1-7YNL-1-=baVERELSE
PcEF3=btaovEDEFE FOKDER
AA{L22H515kFES (1985.10.5)

KEREF, 78 % 52 : 1-Aryl-1-nitrosourea ¥ O
Conformation & 32K S
ARG GROKESH Y vEY Y & (1985.11.9)

PR, RENT : N-(p-BE#| 7z =L)-N-= }
O /{e&MOSBRRE—= F A{EEMOERICONT
HAEFLHE 106455 (1986.4.4)

Al 7 : SBROKBEICOWT
52180 A AR AT AL (1985.9. 28)

Al 7 : AEPEHOCENEREFIE—COHEL
BR—
H26EAR I RE S (1985.11.12)

B 7 : RERLBEOSESMEE
H6EI A RIFE Y2 (1985, 11. 12)

Wil T {ERPEOVRIT7EXA- MCEATSM
BlConT
FBRIGOEERIEFIF ¢ $ o — (1986.2.28)

BAERS, FOME, BERETF, AU % : AR
BERRONRAATRISEY T 4 OEHERDKRE
BI@I7V=An7y—=v—vvEL s a (1985.

6.6)
* BREERE

Nobuo Aovact, Hiroyasu Ocata*, Nahoko KAntwa
and Mitsuru UcHivama: Differences in Oral Drug
Bioavailability between Humans and Beagle
Dogs

The 3rd Japanese-American Congress on Phar-

macokinetics and Biopharmaceutics (1985. 7. 22)

* IR

WS, BERET, Rk BHEE :RBA
12 A9 AT LOBHRRECOWT
F2omemAT R L2 BT B S (1985.10.8)

* BRI A

FOMRE, BERET, RE %2, Al & #5HE
T e BRCETISVEFIAECRFON
AFTRAZENT 4 ICRETEFORYE

HAEE LM 106 484 (1986.4. 3)

* BHRIERRAE

BT, RBYLT, RE K, AL F: HER
RoOBRFE-SEY—MHORNE, LA (X3, 2
DRAEN S F— I ABETOH A
HAKZLH 106464 (1986.4. 3)

HEEL, FHFEE AL % EHoBRKRECS
3k BE LSUBREAROEECRIFTERED
rE

8 6 MBIFIDOBAFE LS~ v v & (1985, 10. 11)

Presses, ST, SR WL %k NEI0XR
BFHELDOWT (D—L K FISEE—
A A2 106 64 (1986.4. 3)

HERIL, FIEER, LBFH, Rl % SHoOox
BHEICDOWT —EDALE SR—
HAIS 106 422 (1986.4. 3)

iGN, EFEIL, MEEF  RRBESRBAKC
21T
FRELEHAEEERRHEES (1985.10.9)

BAGMEREE, HREIL, Al %, BEURY, &
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BHY:BABRSHIILAFT o BRERELTOEF
F4 b ORBARE
WIE=A 2R« T 454 (1985.2.1)
*REKRY - BEBF
*2 RHKE - B

BHYZTF, RE E Pl £ ALREILEE
ROEXMOEENTE
Fom 2 EHmE LR ®RaeES (1985.10.9)

KEET, BERE, AE—8 FAEAY ANk
A, EUEE : ARHREOR4 707V A9 LTFA
pIV

HIORBABESS2HE (1986. 5. 15)

* BERAFRER

AW, KRRX, UWRH H:&x&EIRTLSI7
BLLBHY) ABREKROER L COF L 8F
feHl, AL SUEHRNOLH

22 L FE AL FER A HESFES (1985.10.9)

fEkwma], FHERHERE, REHRE, I1H H:EQ—-L
(C&ZaLFaM FORR V. 2EEMEOKRT
BAIR¥L5 106 552 (1986.4.3)

FRME, MRE, BIigEkR WP H:EPake
FRERLECBEFORBAEAHAOBNEEREL
SRS

£858[E H AR 4:{b¥4 (1985.9.27)

KEERT, AREXR, WH H:E&Egébsav
Y774 —CEEREEREHDSI L) D8
#

HF22m e ER A NGRS (1985.10.9)

KHERT, ANEX, 1WA J: BFEREI/Q7

T4 CEBFFL OB —REI~NDOERA

LEMEY L O\BUECONT
AAE¥LH 10644 (1986. 4. 4)

/& B, 8EHFSH, I H : Benzyl oxazolecar-
bamate FHHUDT L F—XRTHRICHT IHEE
R

AARFLH 10646645 (1986.4.4)

PIEEET, JUEL*, KRB e AT/ -7
MRER(CHTBE/ 70—+ LHikOEREEORBA

Hoist
44 A A4S 4 (1985. 10. 31)

* ERARFELER

BARRS, KewEs, B #£% PR R FE
% : BMEKIC &L D Phenylalanine DIEEERAKEEL
RRt—R kR CEET SKET S HILRHORH—
AAEFLE 106484 (1986.4.4)

* REERRE

Yoshihiko Orsar*l, Akira
Tanaka and Hideo Yamapa*2: Estimation of
99mTc-DMSA Renal Uptake using Single Pho-

ton Emission Computerized Tomography

Toyohei MACHIDA¥L,

6th International Symposium on Radionuclides
in Nephrology, Lausanne, Switzerland, May 5,
1986

* A EEAER RS WR B

*2 AR EB

WLHFL, FEBRT, FRALE, WBRHIL*: thofE

FHERZR(FS diethylmaleate K TF actinomycin

D OREICONWT

HAFEYRH 106 £ (1986. 4.4)
AR

SR, FEBT, XRES, REM— HHE55,
HFRAE  E MEERKRLELLETY—0BELZD
HHCOWT

AARIEZOH 106 4E4  (1986.4. 4)

FRIMT, AN, BHFH FBRH: I MF
BERBRENMSOED P BBICHITIBEAY
BREREDORE

$358E B A L2 ke (1985.9.27)

FEBT, HANE, wlFR FBALE: 59 M
BERMROBRAENEBEARY) BRIERSICOWT
BB EEGE L EYDIBEIER > vE Y v 4 (1985
11.12)

ARAERD, ABEME, MINFL BB T FBRAS,
iR OIE: HEFERERGCAELERORBEFS
HORERCDWNT
BITEIEMIH & KR - Bt v vao v A (1985. 10
4)
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o & # 104 5 (1986)

REREY, AMLESY, LT KEHRT, b
FHRS, REM—, SRAS: T/ 70—TLiH
ERGEYIASEFS bE FRERLES ORELO
B

HASKESH 106454 (1986.4.3)

R

*2 RIAS IR

RN, FTHEFM, & FERM, Re#i—, =
BAE, W\ £ REMAFR?: 17a-k kOFLT
OFZXFACDE/JR—TILHHEOHEAR

H A L4 106 4E4 (1986. 4. 3)

*IRFIRF IR
*2 FALRF R

SR, BIySn, BmEST, REES: AT/Y
OEMEEENMIRBCLIHE
#oom 4 EmE LR HHES (1985.10.9)

gk, B #&: rAecRaESFIFAFORE
HEOLHOBERRFCOVWT
HA#EYL5 106 462 (1986.4.2)

Setsuko SExiTA, Shinsaku NATOrRI* and Shun-ichi
Upacawa: Safety of Thermophilic and Ther-
motolerant Fungi for Industrial Applications:
Chemistry Aspects—Chaetomium mycotoxins

International Symposium: Microbial Biomass Pro-

teins, Waterloo, Ontario, Canada (1985. 6. 19)
* BIREERIRE

¥o %, BEsi EARROLEMENRRE I
BEBOAMENENS OB
W4mAEES RS (1985.7.23)

EWIER: A+ A8HOREFME
# 2 mAMEEEY 22 NS (1985.9.6)

FHIER : £RORHEFHEDHC-T
18 A &AM AT AL (1985.9.29)

JFHIER : &3, £XRRRS LUHERHORRKIC
20T
1806 H A FEHML2 k£ (1985.9.29)

FHEIER : £RHFOBMBEICOWT
#oo2m & MEHALFENBESES (1985.10.9)

FHE®K: P7% - BrFa70X0RTEEBER
2o EAERDHE L FBE BT 54 (1986.3.8)

i fEEE % B, PRREE, B B Bt
B EEBACRSy PO MDLOE/ N —OF
H

#eoEBAWAEITES (1985, 10. 14)

* EREEFALE

BRER, f-TERY, NEEE PREE, BE
*: TLERKOFER{ERYEDOBR—ALHT b
RV F TS LR E R ER—

Hr2om e EAE S HN HHASES (1985.10.9)

* R AR

INESERE © EEHE LR EORHOEE—RT L
ORMEIC LI RRLEERBREAXORREREZD
lc—

$10[E-2 » F 7 A PRI BIR S (1985.12.8)

BEEANEFY, RkERTY RIRT, NEERE B
EER, fRREE: 2LOBMAEC LD Pigmented

contact dermatitis

#10mE-% y F7 A FHETES (1985.12.8)
* HEBA¥MBRES R

HEHE B B dTly b FSILY—(C

rz70 ke NMR XX bl - F=FR—Z D

ﬂ .

& 8 EEHLER RS (1985.10.7)
*Zgrda v

Mo, K B R4/03LEa—F AT
O b NMR F—§ 8BRS AT LOER
#524/5) NMR Ffia4 (1985. 11.6)

*=F%vaa vl

rh&EkE, BANIEFY, KIE B SSEREE NMR
2Ry FLAEREyESV— - L TLEOER
H AL &#0EFES (1985.4.2)

* R LB

PARERS, REY 22X RLATATFE RS LU SRR
{t ZROBPARBBREDORBRREELCO2WT
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| $56[8 B A BT ¥4 (1986. 3. 29)
* HRBEHER

MEHE, DR XK 2Pb Sk L TORE
HR
BUABUERAIEAER AR ES (1985.12.4)

RIGH=, FEHET, GHFER, SO0RTF 81
IBRF, AKIUEHEY, B B, FEMASCY, P T
BEE B, mLER, EamBht  FHSREE,
EVYFT 8

HAIR¥SH 106 24 (1986. 4. 2)

* AR SMAERRET S E AR,
-7

v—%

ARG, FFEEET, REWKR KBAERTF*:
HPLC [C &3 {tRBY—ILEBROST (VI) Azo X
&b Naphthylamine sulfonic acid & D%
Bx
HAIRYLH 10642 (1986.4.3)

* LB RBEERR

K=, FEERT, REVG  HPLC ([CL 5k
SAY—LaROSF (IV) Azo REFRHOD Tobias
acid R LOER%
HomeEHEEENTRASES (1985.10.9)

THEESL, BIm %, RHEEY, KNI £ 1E
B, HHEZS, EUEREY: ARERMARE,
saLFoR
BAIRESH 106 65 (1986.4.2)

* SRR AEPTRRT

*2 BRI AR

* RSB ERT
i EINN S R

FAGTETF, HE%HEY, REES, REBH : KPF
EETICHOBBEECOWT
B AEELH 106554 (1986. 4. 3)

* ARERRE VS —

BHET, HEEA, LHAFT, KEER, REAEK :
kepA Y B ERMORMEH EICBT TR
AAEY LY 106454 (1986.4.3)

MBEA, BHET, WHET, KEESL RBH
# : Microcystis RO&EMEMMR O 5 7 - KM

20T
AARFEFLH 106 £ (1986.4.3)

Yukio Sarro, Masatake Tovopa, Masakatsu IcHINOE
and Hiroshi KuraTa: A Survey of Trichothecene
Contamination in Commercial Foods

Meeting of the Joint US-Japan Toxic Microorgan-
isms, UJNR Scientific Session—Toxic Fungi and

" Mycotoxins (1986. 5. 22)

A #E ME T, &K B RETE: 2RO
MU ZRLKRCDSRE
B A SRR R 50m AT & (1985. 10.17)

RESLT, SHER, FEGE  BEOXRECH
TH3EOT AR, LORE

| RAHEAH 106424 (1986, 4. 3)

A RART, SR M, FEM4E: BEZICLDR
BER) CEXOSW
HAAME LS5 EEATHEHS (1986.5.16)

BE 7, FHERfTE, REWH, AL % B&PO
TOLF - HEORERE
HOARERE A O MR IEER 4P e 2 (1985. 11.6)

MIAk, B, FET4E HPLC (&34 T/
I IS EEDRR
F22m e EH AN B HESES (1985.10.9)

PILE R, BT, BEH?, HHEER*, 3F
HATE : 7xFdRILNRA Fas a7 zFdRLIS
1ka
AAIRFELH 106454 (1986.4.2)

* AR B T

*2 BRI
* R AR AT

kaRHE, WUAR, HFEBTE : ERORESTEE
LTO HPLC—#u S LR T REEHRH X
B AR R RS0 EMHAES (1985.10.17)

KRR, WA EEERY, #HRTMEr Tk
FFEICRBMHEOEN CBHHe] v X (IS5 T
E MR CICEDFER—FARM N
HAEELH 106454 (1986.4. 4)

* ESraHWRR
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TREEF, P, FIRTE, SRES—, MiES,
&TF85K. FEi#K : Benzo (a) pyrene OBRIRIC
RETERRSOEE.

B Af RS E5 1A TS (1986.5. 14)

AT, BAER, FHRTLE : SER&kIsOT
557 4 —2F AT 3 AKHPO Sterigmatocystin 15
D53

=LA T4 FE (FATFE-LTF 7 s D
—) (1985.11.30)

KK, MEER, FHETLE : ARRMELTOR
HORBARMOBRLEHFRICLDIHER
H2omeEHEFENBRSES (1985.10.9)

Fekrpue, BHER, FETE: NMMALIFs 2
ACLBEF ATV HOMERLEDARKANDIEA
BARMAAEE 0TS (1985.10.17)

MEER, AR F FETE: ARPo#BEsOR
SELLDOEEBIZONT
BARME L2 S0 M NS (1985, 10. 18)

At B, FrRICETF, HTHA: AT IORE(L
SR I RERO AT I L O8WHEOKR
ARk 50m Mt (1985. 10. 18)

WA #, R B, #FRF, A8 ZE
W*: BILEy POBRICEITDIAFILIL T LEH
BHhSO AV AFILILTOERE LT HE
HAIEY L4 106 484 (1986. 4. 3)

* BRIk

NESETF, GEFER, LB 3, FJPHH: RAEES
HoORRKRLERERRRUYTARITI-F 4 »BHFR
EXHTIREICONT

B AR REEESESIEEMMSTS (1986.5. 14)

Shun-ichi Upacawa and Masaki Takapa*: Cont-
ribution to Our Knowledge of Aspergillus
Teleomorphs: Some Taxonomic Problems

The First International Penicillium and Aspergillus
. Workshop, CBS, The Netherlands
(1985. 5. 9)

* RS SH

Amsterdam,

WILF—*, Wkgk*, FEIR—: MERELETF

P %104 5 (1986)
D5>HEDHE

HAMEF&H29E A% (1985. 5. 19)

* TR

Shun-ichi Upacawa, Setsuko SEkiTA and Shinsaku
Natori*: Safety of Thermophilic and Thermo-
tolerant Fungi for Industrial Applications:
Mycology Aspects

Microbial Biomass Proteins (MBP):

Safety and Economic Aspects, Symposium at the

Nutritional,

University of Waterloo, NRC Biotechnology Pro-
gram, UNESCO/UNEP MIRCENS (1985. 6. 19)

* DI

EILEESC, HIEET, WHEE* &% R F
@me— : =@ Penicillium BRREICLB) 4
SRR RIS T ZHHH LR

A A& ITe0F B2 (1985.7.31)

* Fak

FEIE— : HEMOFFEERE, =L VIL-T
ARLEFLZORE (F1REEI—72 a3 v TH
&)

H AR T2 2 BRIG0ESE A< (1985, 10. 16)

FEif—: BREEELEORD
#2908 B KR &fas (1985 11.7)

EARIAY, fEMEET, REESCE, FElg—
BEREHBETRELE Scytalidium spp. (CHT D
EHERIOXRIRRHELCONT

290 B AR Y &% (1985 11.8)

MR =T 47 FAWER
*2 PR ER KRB R ERBRYS

FHIKR— : BROABEFRLEEOK (2) BATE
HOoBH, LICFOS5HEBICOPVWT
AT BT &5 6 MIF a4 (1985. 11. 15)

Hebimd*, RENAE*, FRESHEY, kg R*,
BEREFRY, FEE—, EFHE: BAEETE
DT 75 b FBREGUCOWT

#23El~ 4 2 b & o VHIRES (1986.1.11)

A E R BT RRT
*2 RRERERE

FPAARRY, IIARFE®, ABRTIR*, WBEEY, FH
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fg— : BEFLA—-E—FhOF 75 P 2AD
sSiaeit _
H23E =4 = b ¥ VBRS (1986.1.11)

* FEREMmAETRN

BLEESCr, RERIE—, IR, R Rt FH
Jte— : Penicillium sp. O-TW [ LB V45 =X
LR BROFTRE

AALSH PR AMOIEE LS (1986.4.2)

R

MeHzr, WEE—* HREVY, HGE—* FH
Jllg— : Emericella striata O 4H%° I Dethio-

secoemestrin DiELs
AARERLHE 106 5E4 (1986. 4. 3)

* BEERAH

BREPY, #@aszy, HPGE~Y A&8—% FMA
JIi#z— : Emericella desertorum CBS 653.73 (i
&3 3371 > Desertorin A, B, C s
BAFEFLH 106 555 (1986. 4. 3)

* BEFAY

PRALTR*, BEBRY, MIRE—, EAR—* FH
Jfg— : Aspergillus sp. NE-45 QOEL T 3H{LS
# Cycloaspeptide A, B }5 LU C O
AARFEFSE 106684 (1986.4.4)

* REMAY:

SWBER, IRET, B X% FT7RE, FAEL
UHREXREE RO Hsd miniplasmid £FIAL
THREROBRREBETRIEAOISRA

4B AL > VRS v & (1985. 8. 24)

TRETF HZEFH : T FI391 7V A EHERET
[CEDR LT FIAL B HRBEOTRRE L
RizoWT
AABRSERYSH 4B K4 (1985, 10. 1)

SMREET, SHERT, MMERT, FERER BB
LHBCLDIANTORIE - BRICT2WT
A RMEEESHS0mEM NS (1985, 10.17)

—FIERs : 3 2 K 217 Lo Opportunistic fungous
infection—E F 4 4a;
AAERFHEFLH9EHKE (1985, 11.8)

HAlAT*, BREE2Y —FIER: #EBEsLUR
BEOBRBEEMSBRE LL-EECOWT
BABREYESH29EE (1985, 11. 8)

* R BTRRT

ﬁml@;&*lr 9&% Es*ly ?’:ﬂﬂﬂf%*l, '—'ﬁIE%) *ﬁ
B %2, WEIES*3 : Aspergillus terreus DR
|ER
HARHREF&H9EEE (1985.11.8)

* AN AR RS ARG S MRS TIET

*2 W 3z B FERBR

*3 EHIEELRE

—FIER, WL—f*, REEEY, BRI, B
B Ly HATERBRERBEORECOWT
BAMIRE S 261FE RS (1985.4.3)

* HBEREERE

L—it*, —FER, BRI WE g .
HAEEBHEROREK
B AR X6IFE RS (1985.4.3)

* B

Masakatsu IcuinoE, Hisashi KammMura*!, Shinzo
Korzumi*2 and Hajime Kato*2: Formation of
Trichothecenes by Fusarium graminearum and
F. acuminatum in Wheat

20th Meeting of the Joint US-Japan Toxic Micro-
organisms, UJNR, Scientific Session (1986. 5. 22)

RIS TR T
¥ EMKEARER R v & —

Hirotaka Konuma, Kunihiro SuiNAGAwA* and
Hiroshi Kurara: Surveillance of Raw Meat and
Meat Products Contamination with S. aureus
and B. cereus

World Assoc. Vet. Food Hyg. 19th Int. Symposium

(1985. 8. 25)
Y EFRFLFM

Kunihiro SHiNnacawa*, Hirotaka Konuma and
Hiroshi KuraTa: Purification and Characteriza-
tion of Bacillus cereus Diarrheal Toxin

World Assoc. Vet. Food Hyg. 19th Int. Sympo-

sium (1985. 8. 25)
*EFREEER
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REERY, SR, EEE : ERRSRUE
Eghi{z451+3 Bacillus B& B. cereus
ﬁrﬁ:ﬁiiﬁi%ﬁ%’%é?ﬁ 15T a4 (1985. 11. 15)
1 gARmkgERs
*2 HFERERER

WE 4, MBI : E. coli REEREL LTOH
KRELZDERBRE~OIERA
B AR fi A RS0 TIL (1985, 10.17)

¥LAkFHE, He # : 2-Nitro-p-cresol O
TEWE (B3 YURCHITIRR, 54, KB,
Bt

BASF L 106 452 (1986.4.4)

EEER, KFFEME, MESEA, EEdk, LARFH,
He 8 ROVFTESUARLT 27 3 FRINBER
EFIDORE IV, 2, 2-dibenzothiazyl disulfide D&
158

HAIRSH 106422 (1986.4.4)

AN, BAEE B ¥, RAJIRE, Hk #®
%5y FERLEEERICET S DNARREEOE
# (201) ATEOXBARMEOKE

HA SRyt 106474 (1986.4.4)

+RHT, B %, SREY AFHEE* : Benzi-
midazole Z{L &4z & B proteoglycan & R FHEE
Bz T—mice limb bud cell culture system
ZRAVWT—
BAIE RS 106 424 (1986.4.4)
e

BiRh—I8, HBEE-, SREY, &EEk @\
%:LAIESLY MX) ORKRB (1) T MES
SUBEHFORBMOBRE
HAEYSH 106464 (1986.4.3)

A. E. Pecc*, M. E. Doran*, D. ScicCHITANO*,
and K. Mormvoro: Studies of the Repair of
Of-alkyl G and O¢-alkyl T in DNA by Alkyl-
transferases from Mammalian Cells and
Bacteria

DNA Adducts: Dosimeters to monitor human ex-
posure to environmental mutagens and carcinogens,

Resecarch Triangle Park, North Carolina, U.S.A.

(1984. 9. 25)

* Cancer Research Center, The

State University, U. S. A.

Pennsylvania

AL, A. E. Pece*: T MEBRUXRE AGT
(C&3 DNA QD O-7AEILY 7= & O-7TFIL
7= 0%

s44iE B AES S8 2 (1985. 10. 29)
The

* Cancer Research Center,
State University, U.S. A.

Pennsylvania

BE@SRMT, b #: VIECEBESICLDR
7 AFRAAF LV~ L B-B{LR U TRafiERsEER
BHROES

57 AARL(LE e RS (1985.9.29)

KL HE, BRN—, \AER, He #: Fv MC
& 3 2-Nitro-p-cresol O BhkE A U (C FF Orni-
thine Decarboxylase FMEADE
FLERKERYRE LD Fvan P v vRYY
4 (1985.10.24)

BIR i : REORBHES STERBHEICOVWTOH
BEBIIC & BEFEREROT— & <~ (L
57128 B AR TERe A 4R e (1985.7.1)

B #l, #EPHNT  IRPTC (BEHELFEHEE
GHE) OF—IR—ROEREFBICONT
HAES S 106424 (1986.4.4)

RIENMFHE, REERTE, AHESE, BEE-, kB
%, REETEA, AMTHE, PR %  Mitomycin
CHEICLIBRBORELLOVT
BRVEER MBS S (1985.6.23)

Sma—, WEMEE, AR, mmsf, Mg,
ST, PRlHEL: ¥ PHOBRARLLITES
JUMOEMHFMME F2H)

120 B AR A MES (1985.7.1)

e i HEEERMEORNORIKLE
Hr12m B ARG R LY MES (1985.7.1)

WA E, Bk, BHA MK BEmEE, Nk
Ty PEBOES STBHCRIFTHE LROLO
-

#3320 H A ERB ¥ A S (1985.9.13)
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BIBk* : 7H¥O KBRS (CH 1T D TEBIR O ik
[conte
#3200 H A RR Y F 484 (1985.9.13)

* B AR LB '

BEEEK, BIER AR, BHER, BFE M
WS, e 8, R, hiRER, BR
M, %k B=, FEEER, SAHL R*: Butylated
hydroxyanisole (BHA) O 4 X (2 & %6 » AMLEEE
TEREBRICOWNT
BARRREEFSE0E 2 AT S (1985, 10.17)

* LRGATE

REFXR, HAKK BEREE* BE 5 : 2RE

MOBEHHHNOHARCLZEMRE (1) AlSE

EIFEELLEYIATO F, RAEEFSRB LSRR,

SUUEIME & OB

#3300 A ARRIYFE LS (1986, 5.27)
*ZHI R - AR

HHEZE*, AE FY SEBE—, REER, B
B, WEEE, HIHKK : SD, Wistar §5 ;7% F344
&®7 F OBSE JUBEXO MR EFS R
S33E AARKRIWERL S (1986. 5. 28)

*ZHo A s-EAH

FPEI—RE*, LR, PR, MRORME, A
WR), WS, REMFHRE: WBN/Kob 5 5 + O
M¥E(EHDS ETHEREDTIEIC DT

#1330 A AREREI Y &4 (1986. 5. 28)

* HARERKRE

W2, EE MY, EREEY BESX, #HNE
K:F+EIH4¥ONRIFAF s hLHARHBICHETS
HRORR—BES LURBERSICET IME—
H32E A A EREYELSES (1985.9.12)

* 2SS A =R

IR, IWEERY, SoRE=Y, RERX, W
HWEER : FFI9HXONRATAF 1 HARRIFCEH
3 EREOER—FTF I3 ERBOHEE HiEEE
&I UHEB LY —
#3200 A AHREWFE MRS (1985.9.12)

* BAR A EEE ST

* ZRERKY

HEONAF AT 1 AWARARIFCSHTIEREORE
R+ ¥OBERBYRICHATIME—
#3208 B A KRB S (1985.9. 14)

*ZH IR = AW

REE—*, ZHEEY, AR B, BERIEE*, A
R, RERX: BHERT v FOFBRICL R
REOSRZZABEETERY & ORME
A ARRREYE T E BRI
HIEBEES L84 (1985. 11. 30)

* =R - ERE

AH F*, BBEEY RO, BREEZY BE

R, AT, WAKK : RHEET v FOKER]

ICEDRRBRICHS N 25770 F F—y08

H(BEH

AARBREY M E R &H20mE % (1986.5.17)
*ER I A - AR

REFZEHE, B, &6 19, Bff IE, R&H®RC:
BRTMIEZAVESZALT 4 SLAOBIISIEORR
AR 105484 (1985. 4. 5)

PR, I ML, JIEIRR, md B & L,
KRFHRC : SFFHNNL CBRBERTMERERIOR
FESEER L FMBRCRETHECOVT
HAZEESH 10542 (1985.4.5)

Hiroaki

Numata and Akira Takanaka: Drug Metaboli-

Kannosuke Fujimori, Akira TAkAHAsHI,
zing Enzyme System of Gottingen Miniature
Pig

Conference of Swine in Biomedical Research (Wa-

shington) (1985. 6. 17)

FEMFE, EfEZE, Wiz, H\ART S5
E, ABREC: BEBEEEEO in vitro BFE(C
BT 3HME ) AR A—> NGI108-15 OES
EBNBECRET/ALTORE

271200 A AR &S (1985.7.1)

SN, A ), KETERE, SR, | F
g %, B E, KHFHBC, REER: TFLT
IZASFFANNICBER (ZEPC)OBFEN
(3) ZEPC D £ FATES O CHEEBFICOWT
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FRE B LEMFES (1985.7.1)

=G 1 KB BEERROS(EFHEH
F12E BRI 2SS (1985.7.1)

EESZE, BEREE, BT, EHEZE, 5
E, XBHL: AT AFOF 7 AL P-450s
#1581 H A4 (k%4 (1985. 9. 26)

RREREZ, NIEHRE, SN, NFEK—, Ef
&, &t E, A&BC: T /—-LH3WEo0L
T DTy ¢ HERF one-way avoidance (ZF
B3 g=A"Y

B A& KR H5 4 Behavioral Teratology REELE 2
E3kFpTAEFEES (1985, 10.4)

EBREY  FBERX v MLEGER  » MLEO—
:opidid 3

H A% R T %4 Behavioral Teratology #BE5£4:44 2
G R REES (1985.10.4)

KEZEHE, B # &% 1% B E KF#HC,
FEE A F—EBRECIVBONLETE
HEHAROHE L ZORY

FITEFEDRH L BB~ vR P v 4 (1985.10.4)

* BRI

W BTy b, ¥R, NARY—-OHESOHE
i3caloh 5]
EREBYON, WEIR, WCHT2EEY vEY T A
(1985.3.27)

BIBHEA ¢ NARY — R
KBHYORT, W, BT IEEY ROy A
(1985.3.27)

BIBE, MFFEE HENT K B YT
SI/=LT3:0F344 5.y MoETBEERICDOW
T

$44[0 B AFEF LS (1985. 10. 29)

BEEA, ISR, WEE— BAWER Kk B
EREHRECHITEITARYSITF 4 L AREE
Bl&s LU AFF = 0GR

HAE A FEESHR S (1985. 10. 29)

BENRFE, &R

f#*1, Samuel M. CoHEN*2: 5 .

FEEBE 2 BRFERARICEH 1T BB RSO initiation
R
H44E B AR a4 (1985. 10.29)

! EREFRFRIRAGAR
*2 Dept. Pathol., Univ. Nebraska Med. Center.

NEFREE, IBE, FTERT, BJIEG B
i, SRIER* RE ¥ FMEEE*: 7LEIL-
N-(a-E FARALAFSTILEL) = pOH 0T
v MEE3BRECoVT

440 B AR SRS (1985, 10. 29)

* R AEALE

EREENE, SEEA, WIISCE, BIIEE*Y K #
% HB2BERBCSTIMRkI = I—9—&
LT® Trp-P2 (C2WWT
H44E B A EE L4 (1985, 10.29)

* AR A e v & —

P —, RIREA, SISk, ERFBE, #k A%
E&REICLSBRETOE—y—EADBRE
44 A AN a4 (1985, 10.29)

sk, BIBEA, EESFR, ERIRTE, 4k %
% BREO2BRREETTILEZRVAB{(LROYR
E—5—-1FROBRR

H44E B AfEE SRS (1985, 10.29)

BAER, BBEAN, SR, REE— %5
ESBRECIIRRE/OE—Y~—EROBRT
He4mE A AR S (1985. 10. 29)

PAR B, BIIKEZ, BEBEA BNBE, K B
L EEREOT v FBEIECHMYT S TOE—9Y—(ERIC
20T

#4408 H AIEELH S (1985. 10. 29)

B, WBE, NEFFEE K WG RRB
ANVILDTy FBICHT I TAE—Y—~ERICET
SHEHAMCOVT

HUE B REYEEEBS (1985, 10. 29)

BIEE*, RETAY NEBE, MNFFEE, H
##  MNNG [TEB3|TALTIL Ty hEBBEBO
RE

FBUE A FEEERE (1985, 10. 30)

* 2 RBFRBHLE SR
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CE &, AEE—*, BE #Y, gy 829
BETY, MARNERY, BHEEY, BIFEHNY, HE
SEA :BHP BRNLRY—FEORBBHEICEITS
EMEEEECoLT

a4 A AR A4 (1985. 10.30)

*HARRRES 155
* AAEMREE 2 RE

FIEL*, BEEA, HISCkR, H# ¥ : DEN(Z
LBINLRAY—REEFREBROEEEHENHE
441 B AR e (1985. 10.30)

* BAREC EFREDI R v x -

BEE, NESEL, IIBE, kB BET
HX*: AFNAG AL CDBETLTIF9 S
[CHT I RERER

440 § AN 244 (1985. 10. 30)

* f A RPFREAT LR

ot B, MBEEE IEE : REB
HAVTLDNLARY—BICHTIREEICOWT
H44m H FEFE A4 (1985. 10. 30)

BT 2¥, BIBE—, KEEAM, WIEE, #
#¥% :BBN [CEDETILT 3~ congenic ZkiT
I} (ACI-alb) QRSFIEE(CRES S BT

#4410 B AFEF &84 (1985, 10.30)

¥ A RPFRFT L
*2 WHEILE AR EREY

MAR R¥, EIEEA M ®E:E'E//O05 -
(€ & DB MEEETINICEIT D RMHEIRE OB
{E2oNnT
F74E A AREF RS (1985.4.17)

* BHEBERERE

WIEGE—*, BEFEN®, BEEA, B 2B
BOBHEROEIL EEDOEEICOWNT
740 H AR FE A (1985.4.17)

* AARBERATE 2 R

WREE, PEFEE SIEG, FE M =HA
YRECELDT v MIREEL P ERREORE
TR 24 2 MR (1986.2.7)

RENRY, 8k, BEMLL, EEEE, BiEE
A BERHERECEST v  BREORREMYY

314
BIRERRSSE 2 mEfEe (1986.2.7)

Bk, BEML, RBEA, # B BRHEKEE
X (BZHX OBETRECRETHECOVLT
120 A AR ELEMES (1985.7. 1)

BhESs, Tk, BIBEA # B
U BHA O ABRREMICOWLT
#1120 B A GRS NES (1985.7. 1D

BHT it

BB ERANKS : BETE, ERES LT A
TENOES
120 A ABHERFHES (1985.7. 1

* R

BUIRRE, MEFHREE B 7y MEBRG X
URLERSESOARREES
#iom B AER RN ES (1985.7.1)

NEFHEE, SIRE : BEMRRCKTD 34 5
v POBREE T O
# 5[0 Fischer 5 » FBFZE4 (1985.5.24)

BEEA  ERNBRECET3EEOTAE—Y—
13!

FSERNELEMRELEEY v ROy & [RY,
S35 293 (1985 11.12)

R ORE: AYhoRNRAMEDOY X7
HIEENEREME LSRR Y v ROy & &Y,
e Ly (1985.11.12)

B BRIERE  RENT 75—
REHEYREOREWFHE LT % ILSI @pgs v+
o a (1984. 11.20)

At ERENRRELEHEMEORSKTM
oI+ 5 ILSI @y vAE o v 4 (1984
11.20) -

BEEME, L2, BESFHY, A 3 Afla-
toxin By [C¥ LEVEM(LEEEZH T D NLAXY—FF
HEDOF o A—L4 P-450

#5580 H A A (b & k4 (1985.9.29)

* ESLARMEHE
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WOR, #HiLeRR, RE &, A #X:70-%
A A5 EZRVBMEREB T AERGOKRET
14 A ARBERFEFL (1985.9.30)

RE f, HJREE, Whalh, AfE #%:FH
BRERLEXRCHTILECHRETER I AKX
EHHMIRC & D RE

BI4E ARIEERFEY S (1985.9.30)

e, BLEEC, EUKE, Afg &:7=F
b P OREERLLS SUFRFHELEICEAETINLR
S—FHREOF b A—4 P-450 O3FE

HI14E E ABRETRFESS (1985 10. 1)

WO E, EEE, Al
DT REM & RBEEHE(
H4m A ABRETRERES (1985.10. 1D

F:SpATLFLE

MRET, HXRRE G % REHRESRM
(in vitro) [CRIF¥TREFHEAIOXE
H4E R AREERFY 4 (1985.10. 1)

FHALJEMHE, Ak B, EHBLREY, BGRB8 0E
BF, RA 8, Aff #%: XE-0PMEBRICS
(T2 £ORFIEE

HUE B ARBERFESS (1985.10.1)

* BRI . R

MIET, ZHEBH, B X% TYBERREKBR
EBEHARYLEXTOELET DHIRRER
#5590 B A MBS (1986.3.27)

O, ARRHHE, B FE CMEIAREEDE S
A=) L IWBRBRICESTIHELCOVT—ED2—
H14m A ARBERESS (1985.10. 1)

A X TREHOBRE EZONRGE—EEMENE
OEMD—

FAR ARBREEREES, YR Y Y A (198510
D

EakEE, KR # #HA»kbh, A H:H-
ras BEFEA BALB3T3 BalC L S HEERSE
44 H A A S (1985. 10. 30)

KR M, EREE JINEET, B % FEH
MRS 7 L AT LOTKEMER
#5440 H AFEF £ (1985. 10. 30)

EwE—, WMEEE, DEEE PR nnE
= R RRRY Y —AlCHT S EEERELES
AZXROERICOVT
BAZEELE 106454 (1986. 4. 4)

el E, R 1, IRE=E: TYEEHUIS/
Sr—ElROT A LAL/ T 911
#1350 B A FRE LR S ke (1985.11.2)

Tetsuo Komuro and Chris GAaLaNos*: Analysis of
Salmonella Lipopolysaccharides by Sodium
Deoxycholate-Polyacrylamide Gel Electropho-
resis

International Symposium on Endotoxin (1986. 5. 30)

¥ 2w JARATS VIRERT

A ETET, BHES, FHEEERD  tHEP0E
EILEIOSE
#18m A AR B E SR RS (1985.6.20)

MRS, IMRIRT, PEEEEE, MAKT : BR
EHHICE Y ERSNBRNERBRYET I 6T
TEZTORBZI

B A ARG RS LS 50EEMHRKE (1985. 10.17)

i B, SHREFE, FEEER, IEEZE,
WA RRARYESHEEASER LOLRRICHT
BHEERICHT MR —E A AICONT—
HIEREB MR L ED  F Y an O -V YRS Y
2 (1985.10. 24)

ANRINIRT, SVEET, PEEESH 2 6-2/nnF
Jroold: EERBW-AST BHA ORELBERE
2

#4350 H AR ST BT WAL (1985.11. 2)

T BF, HERD. FEEES BREE: 4T
BE/, SbIUMA4YTOELDERE G-
NMR Z~R %7 b L& DHEERSA

350 B A LA B kS (1985.11.2)

RE 2% ZURBREY, HEREFY, RARXY, &
HE=, GRS, PREES V7704 -—5
ERERICEDRERTOYE EDTA oBaRRE
#3350 H AR LT HRE (1985.11.2)

* A TR R OTIRRT
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B, BAELY, EAREF*: bW SFREA
EERORRF p¥/a (CDWT
35 B AR LSBT HARS (1985.11.2)

i N TN

MAETEF PHES, fEEER 77734
EREA A REEHR & OHEER
HAEELH 106464 (1986.4.3)

it BF, NERTS, FEELSH  BHBs LUEE
{EAROEEEETO in vitro ([T 398
Bjiﬁnnﬁlii %51@%{4? W2 (1986.5.14)

SHEEF, MIT, FEERES, PRET  BE
BRUBMEEZRELILYNNHBONRI/AR M T7 4
—c& BB BRE

HAAREEFSESIEIEMHES (1986.5. 14)

BB XL, hiE=, FEREES  SFExfksOv
P77 4~ CL2ERAFTRRPOEEROERE
DRst

AARRBE RS H5IEEAf#ES (1986. 5. 16)

PgEZ, FERME, FIHEE, NEEZE, e
ZE: T 74 =F4 77 M5 T74—ICEDAFEE
(LPS) #4&14XKi4 Proteolipid Apoprotein (D 4YEE
it

$R35m B AR LA ML AL (1985.11.2)

Mgz, NISEZE, ME=E0  \EERSRDE
LPS) H LU ZOMBSREDHO BIVERIC £ 25
&

#5906 A A FEHEE LS (1986.4.4)

Takafumi ITami and Seizaburo Kanon: A Possible
Mechanism for the Potentiation of the Fetal
Toxicities of Salicylates by Bacterial Pyrogen

“Pharmaco-

International  Symposium/Workshop

kinetics in Teratogenesis” (1985, 9. 14)

Nz e, F3REss, AR, I8 X, F#
X, PFEZ, TAREE, MME=ER : RFEFEME
LHBEAEREOEAKRICH T I HEERICEATIH
R—RIZXB LV Ty MCPWT—
EREBEEELMYBELID I Fvas v —Y vRSY
& (1985. 10. 25)

RER sk, EILSFHRE
KHEICPWT
B AL YL H32E1465E4S (1985, 10.11)

Ky DA bIFOEHE - £HEM

SR, TRAREE  FEOBKICOWT
HOMAERORE L RECEATAHRES (1986.3.8)

B, ek, KEHL*: Ty YOS A
(coWT
B AL 32EES (1985, 10.11)

* KPR
KEBIY, FUE—%*, AL : REASOREIC
oL1T
HAEYLE 106 ES (1986. 4. 2)

* REAE

TR, EHTE, 0 BRI F5X3FC
SBAMEEBEIEONE FTARKBH#EHICOWT
BAIKYLH 106 5£4 (1986.4.2)

* RMASEET R £ —

£ R*, BUESY, BEESEY LF #% TH
IR, EMTTE Y a T HEHENMORBIEELED
BRH—37HICoWT—

HASYLMH 106 4 (1986.4.2)

* BEERERY

&F XM, bk B, FEMFAM, BERERTY
=t : shEENE Ligusticum wallichii Fra-
nch OEFEBRICLDIFS
BARSLH 1064E4 (1986.4.2)

¥ LA

* R
B, EEB— SLEESY, KRR, &
WET I R, AT : SRR

R #E (6) BREDEMBACSIT SEFBRORI
BAREFRE 10645 (1986.4.2)

* RERKHE

THE—, NI, #l B =F=FJI0
Ri 75X 3 FREMBICESHIDITLAQLE
HOEHHEBEEY vEY Y A kS (1985.7. 18)

* RBERERBTFER Y 2 —
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tRE 5, ENTE, RERTY £E—8 KU
T4 ATHFORBIC S T IRAVOBRBEVRE S
a= &8
HAEESS&H2mES (1985. 10,11

* BRI E AR

e B, EMTE E O—A, B OFEZN, #EE
F: I/ 20FBICHTIHE 124} 555
#RUCONT

HA 43R & H32mES (1985, 10. 11)

EEER*, BERILY, FTH#E—B EATE #®
mfgss*2 : Y RAF S FF YOS ERBIER
BAAERELSH32E44 S (1985. 10.11)

¥ RRACKEE
*2 REREE

BE EY, R EEY FBAKE®, mERLM, &
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*t ARk “ KBk
*2 IR R *S SRR
*3 JpE Kop * HRAY

78 FE=E, kB, IWEfi : Cinnamomum ca-
ssia Blume OFIFICRATIHRE (1) FBREIC?
WT

B A 3 A H30mE4E 4 (1985. 10. 11)

LT, B =S : Bupleurum RIEOERES
BIEE (1) 3 %$4 3 (B.faleatum L.) QRB
HlcoWT

BAG IR SH32mEES (1985.10. 11)
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