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Studies on Chemical Substances responsible for causing Eye Lesions

in Patients treated with NAC-Dialyzer
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MDI-7 Y = ) v{} ki, frEicdhdsho
YY) vETDOESTHB MDI RIS L THE
BLicbDThs.

FiivAL

FUXFEAN584- 6 A 20 A fFEEFEAT 494 SO R IBMCIE
RICRBIEEE I o e

NAC #EHiss P L Chasshe I B L, g0
B OBEERBREY T oL 25, KFHRDOHIE,
pH, IR, &, HWABMA7 A0 ZFTIE CIRMA
AL, 1 ~2 550881 “bbad” RAT
WMLuabiarbaml, FHTH-1. fok, 9AH
BOBH, L3 FLURE{iLicD T, FiET
FHL T

D “DHib” OREEHEHIEOWTIL, LUDI
FREEER (e, kv yra=va) 285 T,
REEERIO G ET o7, » 4 v iEEFIT
Shich ot EL, “bbyd” OB L WERRY
AFVYTN—E CHWLIcE o h, PlETHZ =
R ACHEAMB IR T 28, Bt T5L 7



4 ok R BB WM& 57102 & (1984)
-— DI THDREFERRU 7 v T F = v BN

Silicone tubings

500m! of
40 ¢ EtOH, E

Lol T

Fig. 2. Extraction Apparatus

r ek LR e ot Fh, T OKGHRE
HFA vl L Th, S bty
A, T =d v B LA S bl biki sk
Lic. Thbolidinb, HHEHTREV RN

Hh, Thi “bbib” LFRNDH B EHT ol

O “BHbhird” YRR HEORRIEERT L
EAR—AT T~ b (CA) 1KOITTH YD, F0
X9 AN I Y 1 ~2 HELR DR 5 382
Troteds, TARDWTIREIZIEL <5,

1.2 =V vid$a4 FOIRY, ROEHRR

NAGC EHPrnddaryo R fhegmiahicT
Bro bhiclimTdh, 1~20JEWEED
B THEEE AT L 2 B0 b, Wi flis o= L v
AEY A V- A (EO) QU431 » 1o DTk
ek L FE bR 2T, BRI LS
i T® 1 EO will@ Lict, 1 HE OB M TED
PEE T 10 ppm ind ¥ oo, ¥io, B
BEHRLELLREDT, 1 ATU»5 2 3 Ligoit
DR ATt AIERBREOTINARE 3
MHTH -1z

1.3 R XBEIHER

AN TORESEERRCERB Y FUT 5484 T T
B olRicxt T2 EE2TX5HNT, PO~
NRCREESOR L HEUTTRELTR 2L,
NAC Btk + v XD, Thihe,
4, 6EIDFEN R I L 2. Tods, AU CHHEES

FENE, BRI OE P R LTV B & & x
b, TOYEMITEENTEFALLEL 5. Lint,
HEROHETL, ANOH) {5 OIRFEIRFEBUS LIE I T 4T
@15 2. 7 E% EEIBEN T il b hmb b T, A
TRHoI X S RRHEROFRBUL 3TRE HiTinbh
oot ZIEAL ROBOEZHOREIT LA L0
Eihbhs,

2. EREMSOHKBMICAET DI

2.1 FERITU:

BRI 1T TR D I I 4 VR D X 5 e Jjise
Eote. Tichdb, THFERE LT, EBVEOAL,
BITEFROKER, DI £ 228 2GR, B
TV, FOMEERRGL T REL, e
X AR E T A B L RE L. Ric, Hlil
Pk 5L, THRERORE R PR L TRO
RIG# W5 LT, Tofmirhicd s ha4iiv s
P, FEEL 7. i, BRI EMpRBICiiL T
[EXO A (i 1 KA O B 1B/ 6254 A B A A A T e T
ThD.

1) Bty

{1 2~2. 5 kg Dty ¥ (AAEOHE—TLEE
1ED ROy 10kg ol e~ 7 ad: (MIfH
17 8) =LA

w) b djik

TFO g%, W 30ml oA TR AR
2L, EH e CLERETE Tk, 2o
W nEE v P RATHIs0B355 00 TH A
FRA~FNIEG- Uie. FHe, 4 RO, R
20ml WAL, $93 i Tl RN~ S L
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) RS E R OEIRIEAE I
Frdiga s 6 NFRN O & TlIIELEL T, D 240ERT
Bz A Y » b7 v TRIGTROFTMOFTE T D
TR ife L. ¥, L300 510, a8,
LRI & ML O IRC oW TIRES L 2028, 4 =
TR LR E A R oW TITE o (2 R
(DI DEBETE o1

b DM OTMORE R UL Of s 2 B
T LT, kD X 5 7fledkiscfimezid o &
L.

A FEIOFREIT L,

B: FEmORESIR A,
A (Bt oy T
L C: FEmMOREMNEIEDSE.

D: LM e A LEDLRIEVES

5ERILA EFFRE L A8
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40% aqueous EtOH Extract (7.5~10.5g)

treated with 20m] EtOH,

insoluble precipitate

Sephadex G-25

soluble fraction

Sephadex LH-20
|

Fr-1I

| | | ‘|

Fr-H Fr-L Fr-1 Fr-11 Fr-I¥ Fr-V
(300~400mg) (130~470mg) (6~7mg) (15~25mg) (2~7mg) (7~9g). . . {20~30mg)
Grade:A-B Grade: C Grade: A-C  Grade:A-C Grade:A-C Grade:C Grade:C

silica gel chromatography
| 1
FrlI-M Fr II-E
(13~18mg) - (2~4mg)
Grade:A-C Grade:C
partitioning between CH,Cl, and water
[ |
Fr 11-DC Fr II-W
(4~7mg) (8~11mg)
Grade:C Grade:B

Fig.3. Separation Procedure of the Extracts and Results of Animal Tests on Rabbit

2.2 FEJE

D ENS—A2 DML Crhdhi s DL, Th
%7K 200ml T 70°, 6 BpRIAILES, 538, MEL, i
MiTeRi % v+ FT X BB YISO L 2. MDD
ThHoi.

2) FEVBR OB 03K T L Tl -
T, 70w ) vERWE, UL Tzt s b

L, 7&K 200mi T 70°, SOERMLILGE, 538, BHGL .

Z DEARIRE LY 6 Ry H TR Uk, FIERC
T o7,

3) EBIIEANC20FRIKIEAR BT L Th- e, 2
AOENRY Fig.2 DX 5 vV amvF.—7T
AMfEL T, 40° iUt 500ml 0 40% =% / —
% 250 mi/min OWEC2HRNERL, BB LIL
W2RERD AT, TR 2FFRIATIL ot ol
W r R AHELCEL Y vy T2 BHYERT
EL7. HIFBRATH -, THEREOERE LD
DA URHBRUTOEY Th oo BRBAKSH4
AoBE CHE: A, B, A)f E5KOBA FIE;
B, B). ,

ChLDOFMEROER, (3)DX 5L, 40%=2
S = NRTEEEE LTI Uil o I HIE S L R

5

HERTEBZENG 70T, UBOIFRI(3)D
G Thii T o L Lt

2.3 HhHY, SEE:E T FEIARSE

BRI D S O o Rk 7.5~10.5g TH -
T, TREFERCEET S LS EHGH05 6L
WA R Sh, < oFemid 5 BEL EiFiEL o
(H5E; A). 2 OREOTTRERIFEE R DT,
PABRI0A S 2 B - Uil v BBl i -
FEL, ThZhoSEYHHER Lz, FEO
JiE Fig. 3R LA Y Th b, 2 AllEo NAC-
09 1045 0 FRHO TR & O 4 E OB EBROHIE
RO LITRLTH D, HEICOWTOFELWH
HyEERLEz Table 5 Jz ¢ Table 6 12RL7-. [BE
EEWFEMAFE LT 5, BERIEMERERE2RL T

2.2 NOHETHMIBE 2= 3Ky —2~TK
BIRER 60° THEL, Byfpc=x / ~ 1 20m!
PMETELSD ¥4, T 60° OARB ETEL
AHME S L, ERT-RMER, WERE 7727 4
NE=THHLE. cZTEBRi=2 ) -2
WRU=2 /7 —AHHE, Thlthe7rFv 2R
G-25 RUF LH-20 {2 X 2% A A58 X » THrilL 7e.
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Table 5. =5/ — ATEG QLR (743)
n s e % m BY 1l
& E No. **/%“ it MR A s
mg/animal) 01 2 3 45 6 7 24
1 5 5 B
2 5 5 B —_
Fr-1 3 6 10 C
4 7 10 o}
5 20 4 o
6 40 4 B —
7 8 5 C
8 8 5 o
9 19 13 K -
Fr-1I 10 19 13 A -
11 23 10 C
12 30 4 A -
13 48 4 A -
14 5 5 C
Fr-1il 15 5 5 A ===
16 7 10 C
17 9 10 A
18 1500 4 C
Fr-W 19 1860 4 B -
Fr-V 20 60 6 C
21 2780 5 C
Fr-V+V 22 2780 5 c
23 6720 10 B —_—
Frll-E 24 4 20 C
25 46 20 A -
Fril-M 26 57 4 A o
FrlI-DC 27 21 30 C
28 35 30 A -
Fri-w 29 35 30 B N
FARMIUTOLRE T - ke, EHEClM SRt =R ) = AWEGOGFEID S B, Fr-lV RO Fr-V

TrF o 7 A FARHEDmMm D7y =7 C-
NTARLFTTAL, AFE = — FLH, SHODEX
RI SE-11 RGBTt Ce = 2 — Lic v B, MM
1 ml/min T L o, fods, =& 7 — AT ks
ET 58541, 75 adz46em, <y FEj30cm, {F
BREGAKE R, =2 2 — ARG R GET 584G,
Hh5 s 70cm, <y ¥ij 60cm, FEEEGIL=2 7 —
AEEGE, FREROY AL 2 — v % Fig d
CRLYe. ¥, AMoilifd Mn L, LH-20 i
Yo THRBLRERTE= B~ X —T=F / —1
LUk, B e BT Ess L CEp s
BTt EP, G-25 1T X A4BIUERIL

A A B AT, LT HBRC L 2.

REMDIEATIHE R R & feds o fe s, Fr-L 10, TIDi
EEdm T arb ot (XL, THUEZZELS,

MIE—BRIEBIRMAL L fn s o 2. §FL WL ER).

Zhbm 5 s Fr-1 230 Jelany % <, BhiihsRer <
WA TR THRLEN 7D T, SNz HE L T
L.

Fr-II 2> ) a2 5 & (Kieselgel 60, Merck,
70~230mesh, 5g, NEE lem, =—5 112k 585
‘E;’C'}’ﬁ‘"(/{,) e~ ML, =—F0 50ml AR~
A 50ml CHTRIHEL 2o, W = R
v—x—THELL (Fr I-E). »xx/— ARG
=AHEY —2—~TFE LI (Fr I-M), K 20ml
ML, P7anr 2 2y 20ml C3EEBL, K

=~ 7



KES 1 NEEEIRC X 5REZ O RRLEYITConWT 7

Table 6.

=2 ) = ARBEGOR5ER

250

(mg/animal)  THEENTEAEL

'Ot B fil
1 2 3 4 5 6 7 24 48 72

H5E

7 X 50 1.7
" 50 1.7
" 150 5
" 150 5
Fr-H " 300 10
n 300 10
" 450 15
" 450 15
1350 45

X 470 10
Fr-L " 500 10
" 500 10

QaoQQ|»erPrEE>PDITOO
1
'
i

Bl FrII-W), 27 e 2 2 VBILEY
TR =5y — 2 —THE L (Fr II-DO).

1) =&/ —ATEGOFEOEHERER

may Table 5 OF HTH 5.

BERE FoRPH T3 DIV BB ORK
GEMBIBAL) E2ULAILTuiv0ik, il
HOELTAXYIMYEZEZ ZENTEY, =2/ —-1T
T2 HFOFRERR RV E Bbh s,

Fr-I i3, 5K 40mg ¥ 50812 BOHEMNE
Lihie, RIGRES R SENRALLC LIAIL T
A R e = I -

Fr-1I ¢i3, RIGRER (8~48mg) AL T
WB X3 THDHH, BNEICIEFAL Ty,

Fr-1I iy, BUEZHEEL TR ICHEN
Bohten, 5~10mg CiEELPFRT LD B, &
VB, _

Fr-1V, Fr-V i3, ThZh¥SELHEL T,
T, AMIZHELTY, S5AMYTIEEALERE
BLDIRZ LR, 10KGTh, Tl DRl
i 2Rl e ot

Fr-Il % TRHSE L= 0D 5 b, EEEELSHE
(Fr II-E R O* Fr II-DC) SRR X e o 728,
BEwEESE (Fr I-M RO Fr II-W) @A X
IXBERL.

LIEDHER, =% 7 ~AFESFO 55, Fr-1 ib
Fr-TI @it e 6@ 2R THELD D, Thil,
iz Frll s\ 5B 5. Wi, Fr-1l 2 45E
T35 &, TOEBRYRRB Fr I-W 2873
BT EHG ot

L L, 26RO AAS2E0KEL, BIREE

Refractive index

20 (ml) 200 100 0

ool

(B)’

Refractive index

t v v

."E’"“"""‘"‘

H
§ II
' A

]
(=1
(=
[
(=4
<
o

EtOH (ml) 300
Fig.4. Gel Filtration Patterns of Ethanol-Insoluble
Precipitate (A) and Ethanol-Soluble Fraction
)
chromatographic conditions
A: Sephadex G-25, 30cm 1. x266 mm i.d.
(solvent; water 1 ml/min)
B: Sephadex LH-20, 60cm 1. x26 mm i.d.
(solvent; ethanol 1 ml/min)

P& B EBERC BABEEGRNRR bR o 1.
r) =& ) — VRESOSEI OB ERER
#:83 Table 6 R L 1.
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1. '7")‘%

3. 4 % :Fr-H 1350 mg/animal ££5.7i

Photo 1.

{53 Fip5mg (Fr-L) mﬁffr 0453 TLAFIET
Z«”ootﬁ_-, VIS Arim (Fr-H) @758 X < ivFe
MRl +2C, Fr-H OS2 T2 TERL
o5, WS AR —EUEDI R
1350mg » Fr-H %4 Rk (135 mg/kg) Liek
=5, HIEahs FEoFm AT L, = OiElkizagIFHEL
J:f—-hvcl,f:

e, UAHFRU A 2O mmmcmzmw Photo
1R L e

2.4 A5OSR

1) =& 7 —AUERIZ AT

Fr-IV 3= % ) — L TESEP TR LS TH Y,
KIEORD x T B. IR A~<7 F ATk
') 7Y & ) /13'96 2310 PR KBRS
I TT7eFnfblicth, A7~ 757 4 ~
(3% SE-30,1.5m, Col. Temp. 90°, N, 20 ml/min)
RXaoT /YY) vYua7er— b LTHRTSE
AcaFrv7ya—1D 77— PR L L
(Fig.5). + @ 8% 7V & Vv 1000 ppm FIEE L

2bbhi. IS,

2. ry-!)-# Fr—H 450 mg/ammal iyt 35; [
WREE, #5015, IDERBILUZ DR ER O
W% i35 %.

4. 4 % :Fr-H 1350 mg/animal #4. 3 u*‘fﬂﬂ %
oMl EED 5.
Fr-H {50 3 5IRER

TS, FEOIGFET SN L

FExbhi.
HicwA, ZOGEIIEENL VO THFELBR LI

o, =FU YY) 3= LR ERHBRI L EOnD
ERLICI0EBLILS,

Fr-V @ik td s, IR R NMR 2=z
ke Fh Fig.6 0 Fig. 7 ofid TH v, ©
vEVEEThB I LA E L bR, SRy v E
4,4'-C7 2= ARV YT F~F (MDI) kb
G LI MDI-27 )« U v {f D IR A2 bk
Fr-V ofh e —3L. ¥, ZHoGiEs~F
[£V¥a—rty 7 N-5C8 GEIE) RVt ¥ a—3
v 2 DIOL (GPC)] B ¥itks v=t /57 4 —
Th 7 m= b 77 AN E—3 L. Fig. 8 i
#lo HPLC 7 v~} /5 A% L1, Fig. 9 TR
IO, UV AR b AL HREE—F L. kD
B x b 2o Fr-V it MDI-27 0 &y v {1 TH
BT Ehbhoiln

Fr II-E4z, vy 2—v#iliE v vsvedhHoL
WEDOHREGER TR EDNF o7 LasL, BT



KBS« NHOESSRC X 5REE

IDFEALEHITT oW T 9

BEMETHY, BELRVOTHEL BB,
Fr II-W o IR 27 b+ 24X Fig. 10 o h CH
b, CA oxh& IfTWB. coboo FD-MS
AN R AL m/z 412k 538 1 E - 2 B LA

~

’_‘L ] 1 L
0

10 20 30 min

- Fig. 5. Gas Chromatogram of Acetylatcd Fr-1V

GLC conditions:
.3% SE-30 on Gas Chrom Q (80-100 mesh)
1.5mx3mm i.d.
Col. Temp. 90° '
nitrogen flow rate; 20 ml/min
Acetylation Condition:
0.1g sample+0.6 ml acetic anhydride
. +0.3 m! sulfuric acid, 90°, 5hr
" peak A...ethyleneglycol diacetate
peak B---glycerol diacetate
" peak C---glycerol triacetate -

aromatic-H

Ar-CH-Ar

MJW L

NH

(Fig 1), ~F v —~AX3_v b~ 2R3 k& TH
DFFELT, TeFriEnok, —FisAHVEs,
TAFE VLY bR X h B AR E L
TEOGFRCAETAIERH LD &, ROBFH
DHITIRFE SNt
m/z 412

a) ~FV—ADIHy h T L F O L OHEE:
4) 7F %1, 6{z-COOH 11§, 1{r -COOH
18, pAf=n1f; r) 7FLELIM 6L
-COOH 21d

L 1 1 1 L il 1
3200 2000 1700 1500 1300 1100 900 700 cm™t

Fig.6. Infrared Spectra of Fr-V and Authentic
MDI-Glycerol Adduct '

‘A: Fr-V

B: authentic MDI-Glycerol (MID-G)

H,0
DMSO

TMS

L M 4

9A8"'7':6 5

4'.' 3 - 2 1 0 ppm

Fig. 7. Proton Magnetic Resonance Spectrum of Fr-V

solvent:

DMSO-d;



Fig.8. High Performance Gel Permeation Chromato-
grams of Fr-V and Authentic MDI-G

conditions; SENSHU-PAK DIOL (30cm 1., 8 mm
i.d.)
Mobile Phase; water (0.9 ml/min)
Detection; UV 245 nm)

b) ~"FV~RERY F—~ADIYy H T4 FOY
Hofs: 4) 7e#a3E24, 14z -COOH 1 {H

c) RULP—AD LYYy H T4 FOHEOHE:
4) 7egaticl, COOH iL, sati=n1{{
m/z 538

a) ~FY—RADLH Y HSAL FOBE DOREE:
1) 7eFa3E4{d, 6L -COOH 1{H, 1f{r -CO-
OH 1, #rt=a1{{; ») 75134, 6
{7 -COOH 2

b) ~FV—A IRV I —~RAI{HOC Yy H T
A FPOBEOHLG: 4) 735, 14 -CO-
OH 118

C) RVL—RARDFY Yy AT A VOYE DK
i A4) TeF A3, COOH gL, saA#=n
114

CDXBIT, AAEVELTATFE VXL b %
OEpbIRtdt e 7TeF AR ATE L, Alish
P TFREMOBIEE LTHMT Sz liei.
PEeiz, 7varviWeFa vy 2352 L,
UV 27 + Ak 200 nm B BICRIER DIV Z &
b, Fr II-W 208k th b LT L EFH
Lig\.

Fr II-DC {2 IR 227 b, NMR 27 b o,
<AARZ b (BI) L b PPG OiisnE L bhis
(Fig. 12, 13, 14). Tz, Fr II-DC i3 Fig.15 o

10 wmoE R B HE 55102 7 (1989
o
g
2
<
Fr-V
authentic 200 250 300 nm
| MDI-G . .
f Fig.9. UV Spectra of Authentic MDI-G, Fr-V
- and the Extract from Codis~Dow Dialyzer
0 4 8 12 20 40 ' min

A: authentic MDI-G B: Fr-V
C: extract from Cordis-Dow dialyzer

AZr= b ZFARLDT X HiZ, BEE n=3-7
D PPG r RN —F Lic, LH-20 2 X540
AT, A QWD D PPG »ElEE LT
SEESFEYME LR E A, 92715 THote. F
1z, Fr II-DC %5077 5L{L7K 3ifk-TERR & 38+ 1507,
SRERIME L IcE b, TRV YV Ta~q VYO
RAFER X hic (Fig. 16). Ll komdgix b, FriI-DCG
12 PPG THHZENWISEnLitot. A—A~{ld
12& A LA PPG L, ThaiZ7 V1Y v
DT TH B & E#MFT~RE LI, Kad, JIE
TIRRBHETENBRC B IR 7y ) vdiD
PPG ¥ ELRTHZ LN TEL. L, £40 GLC
Az =il PPG ouwFhicb—3ed, £51L
TV Y VZZDY 5l PPG pUEEL - DOhiTHE
KRR Th 5.

Ak, FrIl oW Tl _C & o', Fr-III R4y
LA LT E o b, Fr-ll Lk A X RUR
BHEERTHDBIEN T, LivL, Fr-II o
DEMETZY LY YR U » Ty e, Fr-I Rt
Fr-TH 2o\ TR B L L e iR 2 LT iR
fods, EBEUNY 2.5.4) THE~RBX51L, PPG 3w
A7 w= ME, ULz v REAE UV BRI, BB

BTV REEIE LTT Y AR VB L 5 TR

RLdboThs.

Fr-1I: PPG (42.5%); v v 2 viEidlk (0.8%);
PEIT (57.3%)

Fr-III: PPG (23.1%); wv x v ikEk (2.5%);
58 (36.0%)
DX, 7V LYV VTHS.
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Fig. 10. Infrared Sepctra of Various Fractions

A: Fr II-w B: Fr-H
C: Fr-I D: cellulose triacetate

fr3s, Fr-1 i3 IR 27 P A CA L BT
Bk (Fig10), 7vAeviktHayRT5 L
ZXbh, R 7T eFA BT hEELLRS,

) =&/ —ARER, Fe Fr-H ez

oW

Fr-L 1% IR A2 PLRUHAZ < F 75 A,
FD-MSIZ X T, 7Y LY v ThHBIENF T (A
N7 PAFRAETB). ARlE=2/) AT X Bk
B2tk gitcEde, REETBALT
b oTHB, v, Fr-L B7vArviEehrt
PEFEEETHOT, PROBEITIEIRATHSE
Bbhxs.

Fr-H ¢ IR A7 } i3 Fr-1 RO Fr I-W &
BiUL, CA Bl T\w5 (Fig. 10), NMR zx~
7 b (Fig.17) 1%, 1.8~2.2ppm &7+ + A 3D
> ZFn, 2.8~5.5ppm 2o CH O 27+ A8
BRBY, TAFLELPRVEVTOY FF IR
Y, 7eFr L& (AC) LMRxh5, 7k
¥, C-13-NMR 272 A Ch, TEFALELEED
TIPSR E R ok, Fr-H 37 v A
VIBETREUEA 620nm OFGCEABE L. Fv oSy
2y by e Y vr—MkEDELR—~RAT €T — FiT~
FV—A0HZNBIER I TEY, 7vaevikick
LEPMMIGERNL 7 ~103TH B, Fr-H Diffix
2 TO o AR EGLEOBETEAL, B

INT.

1000

412 538

4 84 e
iy - s 26 MOVIRIVON Y% GUPPY WP JOY Y
INT.

1000

788

837 logt 1097

07 T T

Fig.11. FD Mass Spectrum of Fr II-W

1245 1319 1468
brremrperh Arrreeprandhe

N0 TREE R BT, L WIHEBNAELR
(Fig.18). "V F—ATHBF I Rr—RADTV/AnY/
RE X 2 E@MBERNIF 2 5 TH 270 T, Fr-H
BRY P=REAFY ~ADORL - BEHEEZLD
fte, 2T, Fr-H % 2N-fifs© 5 BRmAS L
TOBIKEEAY Y A CHRAIL, Rl
TIEHDOMRE AL 25, AFEIRFY r—R &
Sna—Anbinh, £OML 2.3:1 THHI LM
otz R Ty A VBRI LEEYRLR
SHBLDTHB. —F, HASAV—aAPEP ¢ Fr-H
WHREERTADTY v Y BORGEEOTFEIVRE
ThBN, FYr—ANTIADPELEL B3O TE
TEREINLTE otz 7k, ZOLDHKEENN
UTIRD 25 P LWL bR L. L1 Gl
o WY HYE” REHBEYETHB LI TR,
e UBONS IS L s oL LCHATE LS,
Ele, TEFA LIRS IEHIVKITED 5B,
PiRHYY e vEEH LR FOEL EORENKEE R
bhd. Lirl, WEEEL/R. FAB-MS 27 b
Tit m/z 3000 L TFree— 21t Rehd, FREH»
mhREWLOLIEEI A, Fr-H 38R 23550
¥erc b oTiticy. BlEE, T s it ehs
B, DEOHE, fHz, Fom—anSluni ok
b, “Fr-H 1%, fe2o R ere—2 2 LTl
JBLIKH sA 7o~ w1 e —20—1ETHDF
VI HELIEADTHD” EHFELTHD.

2.5 NAC ZBOMENIC X 5 2R, RO

o RFERE L Dbz
— IS B 2 —

ZDXHIELT, 40% =% 7 — AmEEmilianci,
FYikyv, BV Tevv sy a—-a (PPG), 7
IR (AG), v v xvERILE, iz MDI-»
Y& U Ve (MDI-G) »4 % RT3 o & 24
ot ZheDWINIFEARVOFEAZIHETHS

RV VRS (FhbSRWTR L R e TS
CERAKRE L, OIS AWEHTHB) b

OEMYTH B,
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SHEDEME TR X 5, ZOWhD X 5 IeEHN
e x R oEE o REFR 1 NAC-TEs 75 &
>NAC-FEFNS6ERLE > > > Al 5 olfith -
7o, TiL, TALOEROMCERYDERLD S DR
By, FOFEVGHIT BIBIT, KiT40% =
7 —asgihibih o LTI o ek S L.

1) Eikik

BB D 2 DR 2T 50, 2.3 OHHIK

Pfifck o, 10ADOEN BN ORISR Y v &
v b ELUTOIEL A3, & DM b hi-fhig 500
ml D5%H Sml HEFELTEE, chiyrSVHAOR
e L.

1) Z7iteyv

MlEr b =2 v A PE LR OLEN D
PKLAQNmLGO%u@&%LﬂVTVUtU
vk L.

2) MDI-G

R o—ihe=s /L TBECFERL, 245nm

A CH,-0
W 3.46
CH-0 3,66
B 3.93
6 5 4 3 2

. " " 2 L N
4000 3000 2000 1500 1000 500 cm™

Fig.12. Infrared Spectra of PPG-400 and Fr II-DC

DBEKEEAE Lic, TORKEL KL 1 MDI-G
OWIEEER S L T, fhliyisho MDI-G Di#5i
ML%e. iods, £ 8 MDI-G §ii ® mGEE 1.0 1%
11. 29 ppm ©AY T 5.

3) PPG

PPG 317 rv vy FOLEWTH » T, T
DG F4r (A oy~ PPG 200, 400, 750,
BT 1000 78 EAMEBLRTWB, TAEAKEVWES
OS5 GPC i X Hhafic b\~ 23, PPG 750 %
THHLRD MO LB XA v b ST 7 14—
X o TEW, ELMATMETH -7 (RS : FID).

CH3
1.13(J=5.4 Hz)

TMS

1 0 ppm

Fig. 13. Proton Magnetic Resonance Spectrum of
Fr II-DC

When irradiated at 3. 16 or 3. 93 ppm, the doublet

A: PPG-400 B: Fr II-DC at 1,13 ppm changed to singlet.
B 17 336091
n=9 7 9 175
) L i ]
e FIEET 07 83454
n=8§ 11 | 7 99 175
7 E iy 56419 i 07 384261
n= 7 5
| L B 7 i RIG
U 137 175 246634 TP W\ (B
n=6] ] g 9 111 I 7 11
{0 Rt - 19
5 5 18 FLEBI Y] 151 430576 B 11717 62630
n=
o I I I i g .l .
L B3 17 73022 5 193 324n47)
n=4| 161
4] ) L rf L
193 3528331 5 128 158 268 253 KO
n=3 | 86
A
) 108 158 268 238 383

Fig. 14. Mass Spectra of PPG-400 and Fr II-DC

left: Fr II-DC

right: PPG-400
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PEG-400

13 1 PPG-750

PPG-200

Fr II-DC

g

0 10 20 min

Fig.15. Gas Chromatograms of Fr II-DC and
PPGs of Various Polymerization Numbers

24 1) 3% OV-1 on Gas Chrom Q
(80~100 mesh) 30cmx3mm i. d. col.
temp.: 100~275° (10°/min) carrier gas
(N2); 60mi/min
Ltk i) 1525 OV-1 on Gas Chrom Q
(80~100 mesh) 50cmx3mm i.d. col
temp,: 100~275° (15°/min) carrier gas
(Nz): 60 m!/min
Fig. 15 iRl e X 52, FHfigsrb@bhic PPG
(Fr I1I-DC) o~ 7 0 202D BITESES
~7® PPG iz—FKL7as, &~ vkl PPG @
EhE b —HLichotedT, Fr II-DC % EEEHH
LLTERTHZLLLI. BAE4~TDE~2D
BERT TRV BT Fig. 19 o kFEALE
Hfifi L fn ot
40% =2 7 — MR =R/ v~ 2 CHBELICHE,
KEEMLY 222/ CHEL, —BRICART
»y FLTHAI v= b /57 4 —CERLI
4) 7xFaAiEn (AC)

=

Q
I

~ff

D

Fig. 16. Gas Chromatograms of Propylenedibro-
mide, Ethylenedibromide and Degra
dation Product of Fr II-DC with HBr-
Acetic Acid at 150°

A propylenedibromide
B: degradation product of PPG-400
C: degradation product of Fr II-DC
D: ecthylenedibromide
GLC condition:
15% DC-550 on Chromosorb W-AW-HMDS
2,0mx3mm i.d.
col. temp. 90°
carrier gas flow rate: 40 ml//min

I
DMSO
O
Ha ¥
TMS
-CH-0 CH;CO
/
A
rm 8 6 4 2 0

Fig.17. Proton Magnetic Resonance Spectrum
of Fr-H

FE 2mlalbh, KTC0mlEL, & Ilml %
Lo TKE, HWRATR 7V Ar v 6ml 20
%, —ERFPE KPR TIAL I, R bIRKK
TH LIz, Jhe Iml oXKie7 v Ae B 6ml %

Mz, FHRCBEL-302 R E LT, 620 nm

CIlHAEREL. 24 2) TN LIk, 7TVvAR
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VT X AR RO OBHEMMMANI~F V — R L
RY P ATRIL 12D T, ~F Y~ ADEDTILTF
v 7l UCMBRINLI0S, ~v b —ADELR
AL = AR L LCninsil 2 & Lic,
TR AR AT E i o7, ‘

w) LRSI

Table 7 @R 2R L fo. “NAC-IFN574R41
Sh” VXETS7AE L, 2 IR ob o TH H, Thieo
WTIBEDWE (b, 130 ADOEN R+ {ER)

starch
0.3F Ptasion
Il' N
E 'I‘ ‘\\
=3 [ 3 ‘ hY
S \ ! s,
o oo2k A el
= ’. / cellulose triacetate RN
S : ‘ PR N B
g ’ ‘l II '/ \-§-".
& i s T~
2 o1k IRY / T
= ) ‘/, Fr-H
Y II I,
¥/ \D
o o
\ xylose
0 rERR ¥ 2 1
0 10 20

Heating period (min)
Fig. 18. Effect of Heating Period on Color Develo-
pment: 30ppm solution of each compound

# L DL, “NAG-TEH 56 4EREE" WRIFNs64E
9, 10 AL DT, ZhIZDWTik8EIDLE:
L DL fok, MROWGE LT Cordis-
Dow4000 104:, — v b&H\ o, O, +
Ne—=A7kF— Mk (e -0k L= v
P Y v E=) REAIL TS LDT, &% TR
B TR S QAN

V) iR (C)ESEhotc. PPGIL(A) DA

sr o total

50F

Peak area

25

0

5 ug
Fig.19. Calibration Plot for Fr II-DC

n: number of polymerization; See

was used. also Fig.15
Table 7. EHE1040 & OthpF O F RS
1 0T NAC(A)* ) (B) o . (©)
-574ES] NAC-565EH4 Cordis-Dow 4000
Z7ywyv (g) 7-9 7-9 29
PPG (mg) 7.7-9.9 B Bty
MDI-G
n 13 8 1
Jty (mg) 100.6 111.7 dsiiiary
AU R 26.0 28.3
AC
n 13 8 1
a) Ry b=
iy (mg) 203. 8 114.8 iy
PrLi s 25.8 11.5
b) ~¥Y—2A
EH#y (mg) 157.0 122.8 iy
BRHEfiE . 16.4 16.1
Fr-H
n 2 -2 1
Rt (mg) 306, 323 160, 110 7t L
Xyl : Glu 2.3:1 . 1.6:1
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Table 8. {FRFEME e & D551

T, " ¥ ofm B [

#H No mon & i) Y T T s e T m
A 1 7)xy>r 6000 C

U 2 MDI-G+71) &) > 20+5000 o

" 3 " 2045000 C

" 4 " 4045000 C

" 5 " 4045000 C

" 6 JdiE<T 74> 9 D

" 7 " 78 D

" 8 PPG-400 5 D

" 9 " 12 C

" 10 " 31 C

[ 11 ” 32 C

" 12 n 40 C

" 13 n 49 B _
4 X U4 ” 100 D

" 15 p 100xX5HH D

" 16 " 200 D
wx 17 KY v uifkH (EDTP) 33 D

" 18 W AFu—n7 s (TMP) 31 C

" 19 " 60 D

n 20 n 100 C

" 21 FY v 2 kk N-422¢4 30 C

] 22 " 30 B -

" 23 ” 29 C

" 24 " 60 C

" 25 " 100 B _—

" 26 N/ -k 31 D

" 27 TMP-MDI {#huth 3.5 C

" 28 PPG-MDI {+imiy 81(ug) C

n 29 R)ovyriny/—n

My SEQ- I 21 B -

" 30 SriEQ- 11 22 C

" 31 SEQ-1I 25 B -

" 32 SEQ-V 10 C

MHRIBXhic. MDI-G oW Tk (A) & (B) DM
RIATERAEL, (C)»rbim Ehids o
Fr-H oz (A)2H(B)DI 25 TH»7ht, (C)
PHMhichets. AC 2OWTE, v b—2}
~F v —2%b, (A)P(B) XY HEERC (EMRER1%)

BMAKTHD, FOEITAY P—ADHRKEN
st (CYRDWTIE, AC ORBERMALTTH
ol HAZe= PEWTHEL CH Fr-H o
va—Ar rra—A0KLA)DENR(B)LHKRT
bh, TvAuVELCXBRERE ILSFETS. Ik,
SEED2E OMUBIIR 4), P.18 lLicainsfe.

3. EOHOMIESEHEICAT SR

3.1 HY v 2vEFTS (PEAIHE) o

Wt
2.5 T~ 5ic, NAC BH5, 00 Eliyh
DV v RAEEO X, Cordis-Dow EHTEH]l
RTCEECE Dol X2 T, BVROMM L
ETEHE TR L T D 2L, NAC EHRL
Cordis-Dow >4t D B L EHZE L 2.
NAC #iTis o Ea e, © o RGN EARARL
Zik 2  BIRBZEL T, i, {oRRT
i, BERRBDD, T_FRLCie. Zof)bil
Uit &4y Lem MMl & L, 40° DR TH
WU by MERGEL . NAC EIEND
O 245 nm KIRBEA 2R L DKL, it
HOFBRB TR DERIEAEL AbREhstc. T
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245 nm QRILHT~NT MDI-G i2 1 % D L {HEL
TEtgid 5 &, NAC ZEHTE: 2 K5 0 EHEMa bk
15~20mg © MDI-G kT Shicz Licikb.

NAC o3 ) vv v RESFIE, 43k MDI %
e~y oCHLRIE 2RI ELDTHHH
ZOEE, REACEAIEhe /Y ey v MDI O
RIGtiZ-Tk Y, TOMAEIMEV DR L
ZE LM TH S, Cordis-Dow %554 NAC 5B
VBRSO 7Y 2 ) VR IhTWBIR b
bbb, vv v oBHs o tcZ &N
b1, NAG EZH0 HFMo WAL THLE TH
X AR P

3.2 {EMEMRE & X 5RER

R R ROPZE AT S hi b ppE e,
EHET AL O AR T B WD 5 2 HEHIC O\ T
DO REL L% Table 8 1T/RL .

No. 17-26 (3rhzesin i tho £V oL 2 VEHRCH
h, No.27 & No.28 i3 MDI ¢ fid# v 4 — AR5
(PPG, TMP) L ORE4THB. Zhbit NACFE
VB ORERTIHEA - D —THEERRYV OV 2V
IHRPBAFLELOTHD. No.27, 28 1Kk
DT L, ThUERIEXE»BZ LILTE R
Mote., (FUROENTOEL, ThbidboTLER
B ThisWE TR 5. ) Noo29~32 (2 dhZes?
TP L, PREHALEDDL, S T=2
J—AHEL, Th¥ LH-20 THE LD THS.
EPigEd b oiliipo M, Fr-Ia s Fr-lILil,
No.29~32 BRETHEELESH 5 © THTBRLID
DTHD.

RS OYIUEEIR L ol i, —iic
Bo¥@EkmTbornbhs oo, Fr-H ip itk
HD X5 WER I I S s o 1.

— R i 2 —

FE DRI TR~ X 512, BN D IR NAC
~IBAN 574545 > NAC-FEH S64EHL5A > > > B #E B L
ONICES M ote. ZDZ ERHERLIHDL, 25i0%
B R dbic LThged B,

NAC-IBIRs74E R D 10453 D 40% = 2 7 — A4
OB EROLEIIA TS 5. i, 5EKSTIR
AXEBTH -1 ZOYEAOEHREIEN DT,
5765 57\ L1I0ADENE CREYHOMLAKE L
RigBZ LT, v nb.

= oy, Yy v, PPG, vz vi
&4, 7eFAERTIDIET D 2 25 o e,

BRABICZ OFERRIIAELES 50, T,
RIC X ARIEROIER DA TEBLEH 5 h.

7V ) vyHEGE MG, 2 &1, 1) Cordis-
Dow $UGd 7V 4 v v @RI A NAC o 351wz
PrbbTRRORE RV &, Bv) SV YV
6g DR TRHEILC THotel &, nLULNT
B, .

“PPG 2, 44 NACIEFISTAELLE O &S W H
Xhi:. chdERRGITET 5L NAC-TRFns64EEL
BTLYH DR o TWH T EHHPTEI. Fi,
Table 8 ik L7 & 5 i, PPG-400 % 4 X D&
200mg, w4 F o 40mg > BHFE L TLHR
OIERETRET, v FOREIC 9mg 2EE L
FRZ BOYEMNE S hichl, 10k D PPG Siafy
8~10mg (Table 6) ‘TH Bz & E{THIE, PPG
HERME & L bhi.

vV & v REEMSROTH AL ERFERDH &1
b\, Ticbh, 4) ENi64&D40%=x
7 =S S EEL 2 Fr-V O ERCTh o
#= (Table 5, No.20), r) MDI-G o EiLffix NAC-
FEANSTAELLR & NAC-TFIs6iELsR & © BT 25438
{, MFHER X AREROELFYITE V. LKL,
MDI-G MRl 30ml ivfy 20 mg Lk
ey, H—oEiBTd 60mg L koI
HTdH 70T (Table 5, No. 20 HEC), 10450
irho B H YT 54 (9 100mg) 5
LBz & 9 I Th 5. MDI-G 2EIKkIE
E B U AR A E T B & L TR d o T,

Y vz R N-4224 OS5 (Table 8,
No.22, 25) CBOH|ENMIDII- T ENDHBEN, B
FEmnbn40% =2 7 — it oo b o R
H & Rieh o 2D T N-4224 X FRDET Cidiey

Fr-H %4t 7 €A b~ 3 A v — AL FoMH
HABERREEBELORD.

1) HEOTHEIERTE, Wil atr2E (Fr-H,
Fr-1, Fr-II, Fr-III, Fr II-M, Fr II-W) OZpiE
tEr L.

r) Fr-H RZEREELROFMERL, TOR
SRR~ ICEEA bR (5K5TB, 108
SFTADRRT, thitiPTh40% =2/ —~1 il
DIRFER LR TE 5.).

») Fr-H B3R CEilli% & X Paflokiizr
L. .
=) Fr-H 0B RU7 v A u VERZ X 5 HEOEE
fiiiy, NAC-IEFIS74:5L R NAC-TEMs6EEL ST D
RTEEREL, RGO M TH 5 Cordis-Dow Hi
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E Bt = R, &\ 5 BRSO
R E RGN
‘+)%@ﬁikﬁkWLT%ﬁ$ﬁﬁ}Ltu&
3, HERIACES R TWIEE X ERE THhITSIRN
2. :
tﬁ(ﬁlkW&thikl(ﬂtﬁﬁ?ﬂ@?
e MBI TH D T LIL 2.4 TRISED T 5. -
COMFCEB LD == » b 23D D, FhANER

DARETS) S 5 LELTHBHA, MBHCE ST,

Fr-1 s 8 Fr-1ll o)ty EiEROEEMEN Fr-H
CHARTEWDIL, =&/~ CHhBI8 55 HHEE
Bt o2 h Vb DTl iodic, Fr-I 5 Fr-lII
DIERPE LB T 0B 0L Bbh3.

NAC FRATHRZARD 2~ 7~ THHRIENOH
IEBTR A DWRU A, SEFE CRERN
L, 20fEmatlEL T 50, ThIc kB, Ko
WEALEIC LT “MDI e ~RT7£F— D
* Y 7= — ORBERHHER” LRSI TWB.

1 40% =z 7 — A RTHRYAREOBRIERE
Bl (K«ofERe—30

2) *oimlHoSE D 5 b, LH-20 i X 545H
5,6 (RxogE&o Fr-11, I i8Y) s
EREemLi. (x0ofRE—30) ok, NAG
FHRLR= 2 ) — ARBMOWTIRELBHL T
feus,

3) MR UHL, MYL TS =5 s —AITX
h 50° THIH Lich oy RmTo T, oty
% LH-20 CHEL, +OFE»RBICEELE D
%, 2OLEES 5, 6 (LOSFHES5, 6 DEHALE X
DBV NEEDERTIEY 7 ADHEREYE L.
ZORES, 61Xy L X VRLEMTHS.

4) BIERCHARILCAR OB AR KM LR
BRRBCES (W 25 mg/kg ORFICHEY) LA,
B R S erofe. Licdia T, ¢§+maorw
PZIRE & FRD L.

5) MDI-G #FR%Kic 23mg/kg 5 LI, &k
TRt (FTADOHFREL—F) Lo,
MDI-G 2B TIkiG{iE2 Ld & in\, &2 5.

6) ) THIEH (CAFYIv—-2HLTW3S)
& MDI L 2 RIEE Tl borELic o,
FREEFEEFE R VARE,A R OERY R L.
COWENS 3) OFTHIHHTES.

L EoiiEe HTh 3.

fhxid, TOFERERSTWAEELS,. FOFH
kDM TH .

a) 3) OFBRHELY 1) OHEOHNIEFROEN

X Diguvnt, 1) oWMKRLHERTRETHS.

b) A DEE T, Table 8 ® No.29~32 Hi |
BO3) LAULAELDTHS. LirL, ZOHEE
6)1Z X » T Fr-1I (NAC FRACIXAHE 5, 6) OF
HABIHTE C LIIERTHS, k¥R, ReDE
AT, 105430 Fr-1I o&i3 15~25mg Th b,
FDENT 0.8% (0.12~0.2mg) 23 v & viEEE
Thwot. No.29~32 DREBERENLIE, ZORED
BTERYETHERELLR. T, BA0H
&0 Fr-1I (NAC ZEL T 4E 5) OfGHEpER
BE (Fr II-W) ThoT, 7 vz v RIESH TR
W,
c) D), 2) DHEERY, K4x 0B Fr-H OiFE:
¥ 6) X o THUHTS o Lk,

d) Fr-H 20mg/kg 050k EHEC Thot
LW BRADEREENSRT, 4)0ERILEFES
P DT, RIGHBAVOIRLARTH S, COHFRE
DID, AN LOERERITRE TR,

e) ) TAMLIbDLEITRONY =2 7 — 1
HAHREER LT iy,

NAC SEH NS ONE OB SV O R
Mo 7HEORE L v~ AR EHLcdLEL
bha, EIs6ER X b BRSTEMECToRNS
WIEEIRIRTH B 2%, S6EELG TR RO EM L
otcted, BlEREL oL ALMOEENRDA
5.

PPG REEE 0 HAHE TIZ i 25, RICHE
(PPG-400, 20mg/kg) L& %, ¥4 VvV, Xith
T, BEAb, REORRARRCIEALLLED
RBEREPE LT E3EHTRE TH %, Shideman
LI« DEAED PPG CREOERER 23
HBLTE DO, FENILETH 5.

BEEZOZFERTRARVI EAELM YL 2V R
&S, BUSHCHT 2HERBL A TRV OT
BIcEicw. BHE2EIPRL T L8ERSLD,
JRERHEHEE D T “FRZERIEE TS O 208
ST O

B LOEI, FToOHOXKLE

. SEOHBUL ERD L S A LicrhZE A b DK
HipciEBET % 0T, EERENHERERIRT
htﬁﬁ%@ﬁw%a%@“ébﬁ%"oﬁmwam
ZEE L TWindh o e, , BIGETRESWTRE
mﬂ%ﬁﬂv”ofbhu,ﬁ&ﬁ%@ﬁﬁt%d%,
g & B IBFSTEMMC X A THIERTH &z &
NTELETHD.
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Z DRSS, A REFNST4ELILA 198,
Ntbiesf L20B 0B A5 2T -7, T, N
HOEY 2RO ELERTE BT L INMRR S L etk
MR EhB E Tk ihic.

ZhieHl, A—~2—Mi(1)pEAERE LT,

PERDKRHY AN T SEofclifitir—Anhb, 2
v P v A bR LRt r — ACER B,
(2) 2 DI X B b Bl & T sdIT SRS
WEROERZL»S, (3)FY vvx vy RiEifly
PR LI e LR T, (4)RY Fe
vy Zya—AkfElenw7Y ) ve{ERT3,
T E DR T, o, STUTEEHI 2L T
RS 2fE D, EERHERY 3 T OREREL CEIEL 1.
Z oSN oG (BssE 4 A) iz, 88EIDENT
ET- RO &, TOBDOIKER, i
Eistire KBVt 5 & 20 S h BIERR O
RELA BRI ho kI T 5.
LD XS IENRoIERCne T, BT LK
T ALEND DT L ESBOYEIRL TV, £
TINIRD Fo T TP P 2 M % fo\ D SRR
FEDLITHY, ENBOID F - FITH 500~
1000m! L5 kD774 =4 BB ND o, &5
BT NTOENENY 1000ml ORI ETS5X 5
b bR,

SED Y Nn b bENIC s W TUET 5 EIEA
LTk EE, J&F, H= i SoERIASh T
DRI, BALER T h RO EE b
IB LD E LTV . 19824E1C Popli 6317, FEA
Y 7 4 J{o Vecterans Administration Hospital {Z3s\»
TH 7 a7y vh BN EM LI 4 AOFENTE
FE2, FHHALG 1 ~ 5 20T 5 BoEG e IfEM %
Br Lz aE L. chboRFHRV-THh
EME b5 LOT, EVHO MBI & #ar
M X o T Xwteny, | AREELE. DR
LU, ENTOENZRO IR Tle A B 0 491T
PIRFIL T b D THAH S LTV B2, Thil
EOZ L IHITH B,

T OFETHREG D, 19835 7 AT I T, i
FBHOZ R ABIEC T 5 Y v R Yy &7 Hiinh
7=, =Dk & FDA o Villarroel (31®, 7 £ Y # T
FEahtewrn—ANhlERRERIONAY Y 3.5
HoElE T, MEIFERD LIRS X ORI
BEEHRZ otc WO RIBE ISR TS LB~
ST D, ORI T3 MDEN AT D EF 200
A1 AR LERME 1 BoMG climiciifFAZig s
TIlihd. O REPINL, BVBLLOE

BBl C—R O RBRSIETH B = & 2R LT
. FEROBHEISEOIEEA~ORT IS ¥ b B
B, HOEHTL A hDIEfALDS B LD L8
hs.

ZDOY LY AT, O Pearson (119, +
now = ASRIENT 2 b OIEI O e 5 THFLE 24000
DMWY AT A« T A FTHGBERRLICL, v
YFCIRFE L &b, 2oft, =Fv v
FEA4 FORE, 27 vaA¥-RIGoEMED
W aslexhicn, Btk BIER & ORI T
BBEVIEEHiTH - 1o :

Nicholls & $ 1981429 AnHREE3 A ¥ T, M
A3, MEEEN, ML x 5 S0 nfr 2B
ACTFHSAEWIRLWT 77 1 5% — fEHERME
Z otedt, FERIAE EBRNT 520,

&%, ZhoOEHC S = 5 BifEH o FEEHic
W EEH OB B MRS TS D,

SH, BARTHDTRBRLZIIBAEVLIEL D
FITIE U T RRE A e o FU R A T P 22 1 TR
TR T & TR, .

(1) AL OE IR I00K X AFTE L
&

(2) vyFeflis TRMITEHEHTtE L

(3) RBHRHRCE OGO TGO T 04 >
Tkh, HEWEL OoFHCEEhI:Z L

(4) BAEDEBEERLBALLC L

(5) HucplTa¥tk (fsic, NAC 407
vir—tRE) ORTERDENTERIE, TH
A5,

B, ZOENBOHHOA—H—~D55D 1 fpt
e E DR W BT Ui\ 55, NG Th
o te T & BRAIITILEN O e o e,

APFROBYULIUTOMLD TH 5.

LR - b flE, bR, BPOTIERE, A
o, KMTISE, MOMEIENR, (MLTEHE, R4k, SO

B
GHENUR RS L IEE B, R, P
.

b, IR MET AR R IR ONE
SR, BRI b (TR E R, e FD-
MS %l S hie SRR A DT A G
SR LR ET

X i

1) RIBFREE, i 1, FHRBE, Hases, Ky
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W, Fth B, BEER, /MBS, 2,
JNEF 55, FRR M, IR, PFilHER A
TI%2%, 13, 792~795 (1984)

2) T.Oba, K. Tsuji, A. Nakamura, H. Shintani,
S. Mizumachi, H. Kikuchi, M. Kaniwa, S.Koji-
ma, K.Kanohta, Y. Kawasaki, T.Furuya, K.
Matsumoto, and M. Tobe: Artificial Organs,
in press,

3) WIR=, PNEZRT, SIEE, =HEE, $
HES, KEfk: NAC FIfFR RAEEZERSHE,
1982sE9 H.

4 H A ZFEGERX, KB M “ARWmER ST S
IIEHE", p.6 (1979), MAKHE VA=V T 4
747, kot

5) “F 4 AR—FTAFBIEHEABEC R4 Lk
BRI DU T, 57-3-23, BRI
JRILER.

6) EEFEALEGIEBEARNIERES—AF AR
DEGE—, FBM57E4L A238, BAEIHSH.

7) &EFRREELERSRS “ATETES-EBR
TR, 1982¢E8 A

8) BAIEHSN: MmERRYL-EA, p.773 (1980),
SR,

9) RBEEE, it fEME, KWTEE, FHih E, i
Ry, MmN, BREERZ: ERSEE, 52

134 (1982)

10) FTREXRT, BFET: BaH - &R -85, 7
i, “EApbiEsERik X°, p.15 (1968), 3L
i3

1) EWMHRER: LRk - BB EHS W&
(FTE BT, ER—E&), p.86 (1978), it

12) AL, p.91

13) L ERTkR, EAHENRE: ZEHLY, p.265
(1955), FkarHifk

14) BJINE=, NE=EET, WIIER, ZHEE, $
W5, KEFfER: AT 12, 943~948
(1983)

15) F. E. Shideman and L. Procita: J. Pharmacol.
Exp. Ther,, 103, 293~305 (1951)

16) $AARIFR, MEHGTF, T £, =H{EZE: 58
Btk v #y A, 1981, Kk

17) S.Popli, T.S. Ing, J.T. Daugirdas A.O. Khei-
rbek, G.W. Viol, R.M. Vilbar, and V. C,
Gandhi: Artificial Organs, 6, 312 (1982)
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Microanalysis of Amphetamihes II1

Detection of Amphetamines in the Hair of Monkeys treated with Methamphetamine

Kazunori Takanasur, Mochihiko Surmamive, Masako Ono, Yasushi Kawasaki,

Kiyoshi Sexrra and Tsuyoshi Furuva

It is said the metabolic pathway of methamphetamine (MA) in the monkey is very similar to that in
human being, so that our study was carried out using monkey as the test animal.

Three mg/kg of MA-HCI was administered subcutaneously to three monkeys (Macaca irus) 5 days
continuously a week for 3 weeks and the metabolites, MA and amphetamine (A), in the hair and its
washings followed up for 40 weeks after administration by gas chromatographic methods (NP-FID-GC)
described in our previous report.

Hair from part of the monkey’s back was removed before administration to obtain newly growing hair
for this experiment. MA and A found in the newly growing hair of about 5mm and in the old hair
were compared. The largest amounts of MA and A in the newly growing hair were found at the Ist
week after withdrawal as in the case of the old hair, but decreased very rapidly and had almost all
disappeared within 8 weeks.

As a result of this study, it is concluded that the hair sample can be extremely valuable in diagnosing
drug addicts,

(Received May 31, 1984)
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Kinetics of Hydrolysis of 4-Methylumbelliferyl Tetra-N-acetyl-g-chitotetraoside

by Hen Egg White Lysozyme and pH Dependence of Its Kinetic Parameters

Tsuyoshi TaniMoTO

The kinetics of hydrolysis of 4-methylumbelliferyl tetra-N-acetyl-S-chitotetraoside by hen egg white
lysozyme and its pH dependence were investigated. The K,, value for the substrate was 29 ¢pM, and

the k., value was 1, 0x 10-45-1,

of the substrate perturbed two ionizable groups in the enzymes,

The pH dependence of kinetic parameters showed that the binding

A group of pK=6.5 in the free

enzyme was perturbed to 6.7 in the enzyme-substrate complex, and another group of pK=4.2 in the

free enzyme was perturbed to 3. 5.

The groups with pK=6.5 and pK=4.2 in the free enzyme have
been identified as Glu-35 and Asp-101, respectively.

(Received May 31, 1984)

Recently, the synthesis of 4-methylumbelliferyl
tetra-N-acetyl-§-chitotetraoside(4-MU-(GIcNAc),)
(Fig. 1) and the possibility of the application of
this compound in an assay of lysozyme activity
were reported by Inaba et al. A new fluoro-
metric assay method using 4-MU-(GIcNAc), as
a substrate was established subsequently by
Tanimoto et al.? Lysozyme assay using 4-MU-
(GIcNAc), could be carried out by measuring
the fluorescence intensity of 4-methylumbellife-
rone released from the substrate after enzymatic
hydrolysis,

Meanwhile, the kinetics of hydrolysis of 4-
MU-(GIcNAc), by lysozyme have not yet been
investigated.
studies on the interaction of 4-MU-(GlcNAc),

with lysozyme,

This paper deals with kinetic

Experimental

Materials——Lysozyme (x6 crystallized)
from hen egg white was purchased from Seika-
gaku Kogyo Co., Ltd, 4-MU-(GIcNAc), was
kindly donated by Dr.Hasegawa, Fundamental
Research Laboratories of Pharmacology, Green
Cross Corporation,

Assay of Lysozyme Activity——The rea-
mixture (3.0m!) containing 4-MU-
(GlcNAc), (0.003~0.076 mM) and lysozyme
(1.4%x10°®*mol) in 0.1 M citrate buffer (pH

ction

2.6~8.2) was incubated at 35°C. After 30 min
in the case of pH 4.6~6.4, 1 hr in the case of
pH 3.7~4.3 and 6.7~7.0, or 2hr in the case
of pH 2.6~3.4 and 7.3~8.2, the fluorescence
intensity of 4-methylumbelliferone liberated was
measured at 445 nm with exicitation at 320 nm
in a Hitachi 650-10S fluorescence spectrometer
equipped with a Hitachi 056 recorder. A reagent
blank, substituting 5 mM phosphate buffer (pH
6.2) for lysozyme solution, was processed in a
similar manner, The activity of 1 mole of lyso-
zyme was calculated according to the following
equation, where F, F, and F, are the fluore-
scence intensity obtained from enzyme solution
system, reagent blank system and 1nM 4-
methylumbelliferone, respectively, and T is
reaction time (min),
Lysozyme activity (nmol/min/mole of
lysozyme)
F-F, 3 1 1
“TF O T000 T L4x10°

Determination of Kinetic Parameters——

The values of K, and V,,, were measured in
the substrate concentration ranging from 3,66
x10°¢M to 1,25x105M,
calculated from a plot of 1/v vs 1/[S] at 6

different substrate concentrations, Under condi-

and they were

tion was S& Ky, the Michaelis-Menten equation

reduces to the following equation.
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Fig. 1. Structure of 4-methylumbelliferyl tetra-N-acctyl-f-chitotetracside

1/v
(nmol/min/mole of lysozyme)=1 X103

—0.1 0 o1 0.2 0.3
1/[4-MU- (GleNAc),] ()™

Fig. 2. Lineweaver-Burk pldts of the hydrolysis
of 4-MU-(GIcNAc), by hen egg white
lysozyme

The hydrolysis of 4-MU-(GIcNAc), by lysozyme
was assayed as described in “Experimental,”
®: Uncorrected data; Q: corrected data.

Keat
v=—Km—-E°-S

Herc k.., is the overall catalytic rate constant,
and E; and S are the enzyme and the substrate
concentrations, respectively, The value of &,
was calculated as Vy,,/E,, and pseudo-second
order rate constant was calculated as k..,/Kp.

Protein Concentration——The concentra-
tion of lysozyme was determined spectrophoto-
metrically using an absorption cocffecient of
A% =26.9 at 280 nm®

Saccharide Concentration——Thc concen-
tration of 4-MU-(GIcNAc),
spectrophotometrically using mole absorption

coefficient of 12,4 mM-?.cm-! at 317nm. The

molar absorption coefficicnt was experimentally

was dctermined

determined from the absorbance at 317 nm in
water and the dry weight of 4-MU-(GIcNAc),.

Results and Discussion

Effect of Substrate Concentration on

A)

—
[ IR =3
S ©

O

v

aoo
o S
™—TrTrT

20F

Fluorescence intensity (%)

ol v
0 20 40 60 80 100 120
4-MU- (GleNAc) ¢ (M)

Or
100 B Q)

80t

@

Fluorescence intensity (%)
r
)

0 . 0..1 ' 0..2 0:3 I 0.4
4-Methylumbelliferone (uM)
Fig.3. Effect of 4-MU-(GIcNAc), against the
fluorescence intensity of 4-methylumbe-
lliferone

A) The fluorescence intensity of 4-methylumbellife-
rone (624M) was determined at 445 nm with exicita-
tion at 320 nm in the presence of 4-MU-(GIcNAc),.
B) The fluorescence intensity of various concentra-
tion of 4-mcthylumbelliferone was dctermined at
445 nm with exicitation at 320nm in the presence
of 4-MU-(GIcNAc),. The concentration of 4-MU-
(GlcNAc), were: 1(0),0uM; 2(0),28uM; 3(A),
48uM.

Lysozyme-Catalyzed Hydrolysis of 4-MU-
(GIcNAc),

When the dependence of the observed rate of
of 4-MU-
(GIcNAc), at pH 5.2 upon substrate concentra-

the lysozyme-catalyzed hydrolysis

tion was expressed in a Lineweaver-Burk plot®

(Fig.2), a straight line was obtained up to
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Table 1. Kinetic parameters of hen egg white lysozyme-catalyzed hydrolysis of oligosaccharides

Substrate | (I§4"5 (’;9;) (ffffg M pH  Temp. Ref.
(GleNAc); 1.0x10-5 1.5%107! 15000 5.2 40 5
(GlcNAc-MurNAc); 3% 1075 5%10°1° 17000 5.3 40 6
(GlcNAc); 1x10-5 3.3%x102 3300 — — 7
4-MU-(GlcNAc), 2.9x10°5 1.0x 1074 3.5 5.2 35 this paper
#-Nitrophenyl-(GlcNAc) 8x 104 1.5%10~5 10.019 5.1 40 8

the substrate concentration of about 1.5x 108
M

obeys simple Michaelis-Menten kinetics in this

indicating that the enzymatic process

ki

low concentration range. Upward curvature
of the plot was observed in the substrate
concentration range higher than about 3x 10-3
M, indicating that high substrate concentration
give rise to the apparent substrate inhibition (A
in Fig, 2). However, this inhibition effect was
not true inhibition of lysozyme activity, because
the presence of high concentration of the subst-
rate quenched significantly the fluorescence of
4.methylumbelliferone as shown in Fig. 3,
Quenching effect of 4-MU-(GlcNAc), was almost
the same at any concentration of 4-methylum-
belliferone (Fig. 3B).. The 28x107*M and 48
x 1078 M of 4-MU-(GIcNAc), quenched about
30% and 502 of the fluorescence of 4-methylu-
When the found

values of 1 /v were corrected by the quenching rate

mbelliferone, respectively,

of each substrate concentration, upward curva-
ture of the uncorrected plot (A) disappeared as
shown in (B) of Fig,2, The kinetic parameters
for hydrolysis of 4-MU-(GIcNAc), were calcula-
ted by using the corrected data in the low
substrate concentration range where the simple
Michaelis-Menten equation seemed applicable,
The K, and k., value for the hydrolysis of
4-MU-(GIcNAc), by hen egg white lysozyme
were 2,9x10°°M and 1,0x107%s7!," respecti-
vely, and pseudo-second order rate constant,
which is a parameter representing the “efficiency
of utilization” of the substrate, was 3.5s"1. M1,

The kinetic parameters of hen egg ‘ white

lysozyme-catalyzed reaction of (l—4)-linked
oligosaccharide of N-acetyl-glucosamine (tri-,
and hexasaccharide) and its
The

K, values for oligosaccharide other than trisa-

tetra-, penta-,

derivatives were summarized in Table 1,

ccharide were similar and were about 1075 M,
The affinity for trisaccharide was lower than
that for other oligosaccharides, On the other
hand, the #%.,,

increased in the following order depending upon

values for oligosaccharides
the sugar chain length: - hexasaccharide >penta-
saccharide > tetrasaccharide > trisaccharide, The
value of pseudo-second order rate constant
(keat/Ky) also increased in that order,
pH Dependence of the Kinetic Parameters
According to Dixon’s theory,?” pKpy-, l1og Viay-
and log Vi, /Kn-pH profiles should be composed
of straight line sections which have integral
slopes joined by short curved parts, In pK,-pH
profile, a bend with concaved side upwards
represents the pK value of an ionizable group
in a free enzyme and a bend with concaved
side downwards represents the pK value of an
enzyme-substrate complex, Similarly, the bends
Vinax/Kn-pH  profiles

of an enzyme-substrate

of log V...~ and log
represent pK values
complex and a free enzyme, respectively,
These results were applied to the pK,-, log
Vaax- and log Viya/Kn-pH profiles of lysozyme
in order to obtain the information about ioni-
zable groups responsible for the interaction of
4-MU-(GIcNAc), and active site of lysozyme,
The kinetic parameters of lysozyme for 4-MU-

(GIcNAc), were determined at various pH’s
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al binding to tri-N-acetyl-chitotriose, while another
K. . - group with a pK =5, 8 is perturbed to 6, 2 upon
a1 =

Fig. 4. Effect of pH on Kn, Vimax and Viay/Kn
measured with 4-MU-(GIcNAc), as a
substrate

The assay of the hydrolysis of 4-MU-(GIcNAc),
by lysozyme and determination of kinetic parameters
were carried out as described in “Experimental.”

from 2.6 to 8.2 at 35°C, The pH dependence
of the kinctic parameters are shown in Fig, 4.
When we draw straight guide line of integral
slops on pK,-pH profile according to Dixon’s
theory, the bends with concaved side upwards
at pH®6, 5 and 4, 2 and the bends with concaved
side downwards at pH 6.7 and 3.4 were
obtained, From log V.,-pH profile, the bends
with concaved side upwards at pH 6.7 and 3.5
were obtained, and the bends with concaved
side upwards at pH 6. 5 and 4. 2 were obtained
from log Vi /Kn-pH profile, It was found from
these results that the binding of 4-MU-(GIcNAc),
perturbed two ionizable groups in the enzymec,
A group of pK=0.5 in the free enzyme was
to 6,7 in
complex, and another group of pPK=4, 2 in the
It has
previously been found that a group with pK of

perturbed the enzyme-substrate

free enzyme was perturbed to 3.5,

4,2 in a free enzyme is perturbed to 3,5 upon

binding to the substrate!®. The group with pK
=4, 2 has been identified as Asp-101, while the
group with pK=58 has been identificd as
Glu-35.19~12 Brake et al.'® have been reported
that four ionizable groups (the side chains of
Glu-35, Asp-52, Asp-66 and Asp-101) are
affected by saccharide binding, Imoto et al.”
have been shown that in the free enzyme Glu-35
has pK 6.0 to 6.5; Asp-52, pK 3.0 to 4.6;
Asp-66, pK less than 2; and Asp-101, pK 4.2
to 4, 7, and binding of saccharide raises the pK
of Glu-35 by 0.3 to 0. 6, lowers that of Asp-101
by 0.6 to 0.8, and has no significant effect on
Asp-52.
the acidic limb of the kinetic parameters-pH
should be
interpretable as reflecting Glu-35 and Asp-101,

Consequently, the alkaline limb and

profiles described in this paper

respectively,
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Studies on the Quality of Enzyme Preparation (VI)

p-Galactosidase Preparation

Tsuyoshi Tanmvoro, Hideo Furuba and Jiro Kawamura

B-Galactosidase preparations were investigated with a view to comparing their quality by the
enzymological method. These studies were carried out on 6 kinds of commercially available S-galactosidase
preparations. All of the preparations were found to contain 97~116% of the labeled amount, and were
within the range of permissible content. The enzymes in all preparations had an identical pH optimum
of 4.5. These enzymes were active specifically with S-D-galactoside as a substrate, and did not catalyze

the hydrolysis of a-D-galactoside and S-D-glycoside other than f-D-galactoside.

The K,, values of these

enzymes for o-nitrophenyl B-D-galactopyranoside were similar and were about 1.2mM. The K,, values
of these enzymes for p-nitrophenyl S-D-galactopyranoside were also similar and were about 0.85 mM.

(Received May 31, 1984)

B-#F 7 b & —WBIHNL Aspergillus oryzae DpE
H33 B-#F 7 b X~V ERSLE T B TS
MEERHKCh D, f-FF 27 b A —-YRiHEO 71
T—=REHTF 7 b= ANOIKF R AT AEEE T
»Y, T OMEREERSETHRBANIILROILET
T X 9 415 HERROUBR URENIEE, &R
TR /e &2 R L i ORI & b £ 5 THI
7o E oY B, BTFER L CiGE, 1E 1250
~2500 Hif7 A MFRFC TR £ 5 L, BREDH
VR, IRIELEE 10 g XL € 5000 LA
BRlET3LEIh TS,

4@, Raxfic DR B-75 27 b F—LHK]
BAFTHIRE LB EOT, ThoHAORELIR
Lo, RBEFOREEERNRT 5ORITeELTD
HMBIZE AL LD, R TIREERLEHN
Hids B & i BT R 2 P OB~ B,

E B FHF B

1. HH-R%-RE
i) RA# SEAFLERAZ6METHS. 2h
HEMOS B 1M RRERAITS Y, MURT T
ThHolc.

it) LR UILTIBIE{bA4Y « o-Nitrophenyl-8-D-
galactopyranoside, o-=tr7 =/ — N, p-=tu
= )~ AR IR &1, p-nitrophenyl-g-D-

galactopyranoside & p-nitrophenyl-$-L-fucopyrano-
side {3 P-L Biochemicals, p-nitrophenyl-2-acetamide
-2-deoxy-B-D-galactopyranoside & p-nitrophenyl-f-
D-mannopyranoside % Koch-Light Laboratories, o-
nitrophenyl-a-D-galactopyranoside ) o-nitrophenyl-
B-D-glucopyranoside % Senn Chemicals » 5 %h %
AEA L.

i) Mcllvaine %% (pH 4.5) : 0. IM 7 =i
g 0.IM ) vEE—KEF b Y U AT RN T
pH 4.5 wiik-15,

iv) IRERF Y AW SRKIRERG b Y v 4105.99
gRAREME THEIL, SEPERC 1000ml &35,

v) FEPTH : FRUERE G ERIE RT3 o-nitrophenyl
~B-D-galactopyranoside 172 mg % Mcllvaine Zg
(pH 4.5) HMLLTY 100m! & LicdorIEH
Wk L. CORAHOREDT 5.71mM T Y, Ik
R ORI OIED 5.7ImMitb k5
i Mellvaine {ZFH (PH 4.5) WAL CARLL.
Kn [HORIE L 0.489mM 55 2.45mM OFEH
B\ TEE D 8 O IE DAL R % Mcllvaine §#
g (PH 4.5) 2VCGRE L 2. 28 pH OJE
it o—nitrophenyl—,B—D—éalactopyranoside 172 mg %
pH 2.5 7 & 7.0 DHFAD10ED Mcllvaine FZEIIC
FRERBMRL, &% 100ml & LzdboRfEAL
1.
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Table 1.

Contents of enzyme activity in f-galactosidase preparatlons

Sample No. Labeled amount

Range of permlsmblc

content Enzyme activ. 1ty

(units/g) % (units/g) (%)
1 5000 80~120 4870 97.4
2 5000 80~120 5340 106. 8
3 5000 80~120 5810 116.2
4 5000 80~120 5430 108. 6
5 5000 80~100 4930 98.6
6 5000 80~120 5290 105. 8
vi) BYATGHE : U5 S0 mg ZpSEwi DY, L
Shic Ak, A 20ml wfnx CRAREML, £ X 100 o
73 A2 LERMK 100ml L35, ZOfO 2ml i K
fwﬂ:lfﬂ =it bt h, Axinx CEREC 50ml & Licd . 801
YRR LT D, 8
2. FHRERIGPEIEY: £ 6ot g &
30° *C 5 SMRITL LA 57T 3.5 ml 12 30° T35 4 g r
BT U fcRsiting 0.5 ml #fnx, IEREC 105HK o
Bk fToteth, WG P v &% 1ml 225, & E | I
DOHNZ DX R EAAE LT 420nm ik HTLEA 2ok \
H#WETSH. e, FE0H 3. 5ml CREEF Y v A X
W lml i iR 0.5ml inx, o R
Pao o KA E LT 420 nm ki35 TICEE Ao 1 2 3 4 5 6 7 8
T MET S, EREHET TR Lgmol @ o-= pil
Fev e~ ARNHET AR ER LBfLE L, B Fig. 1. Effect of pH on the activity of

1 g ORI IGU BTN T 5.
AR Tg Y7o b oFEE (BAD

=o 0.5 10
1000
X D () (1

P22, 1T ©0.91743 1pmol/Sml o o-
=2tr7e/—=AD420om T ARNLETHD.
7¢3s, p-nitrophenyl FRITIL 2L LA & &2, £-
= b e7 == OEATUA 400nm ieh b, FO
1pmol/5ml @ 400 nm (=1} B BICEE A 8. 496 ThH
% DT, 400nm T30 BWICEE A O Ao WAL,
C3R (1) D 1 B4y Rz 0.917 DL DIT 3.496 2{RA
L CHEZ SIS 5.

3. Kn O5E

i 2 OPLEE OILTU A AN TEREEREE R M ELIT
T TG TE L, Lineweaver-Burk HE? =L
P T K ZIHIL -
75 AY EHWCa v Ea—2—TfTot.

= O I Hjix Cleland @ 7

B-galactosidase from preparations
The symbols for sample No.1,2,3,4,5 and § were

24y Yy

®,0,l,0, A and A, respectively.

f I & FHEE

HRIOHFELEER

B OISR TFR L g X7 b 5000 AL TH
D, OGN 80~120% Th 5. FIUEEHG
el (BHAOMERRIEE H—THh %) THE
FIDRE AR BE Lick &, Table | RRTX 5K,
WPh OB LRGN E G T AR R A L Tw
7.

BRBD f-HF 7 ¥ —EDEF pH
o-Nitrophenyl-8-D-galactopyranoside % 2£5T1I2 L C
FRHIhD B-#5 7 b v X~ Gtk o pH i %
WAL s o5, Fig 1 Wit X 5 uwFhollFo
Rrid b pH 4.5 CIiROEMRAR L. pH 45 X
b7 Y O pH IR Cli X T o HACHAL
ARG R R U 7ess, EEMITUR CoiarnE ki siA
MITEFoERALNRI. ZOZEOHEITYTHS
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Table 2. Substrate specificity of f-galactosidase in the preparations
Relative activity (%)
Substrate Sample number
1 2 3 4 5 6
o-Nitrophenyl.S-D-galactopyranoside 100 100 100 100 100 100
p-Nitrophenyl-§-D-galactopyranoside 105 105 101 102 102 101
o-Nitrophenyl.a-D-galactopyranoside 0.018 0.022 0.021 0.023 0.017 0.015
o-Nitrophenyl-8-D-glucopyranoside 0.29 0.25 0.24 0.25 0.24 0.22
p-Nitrophenyl-2-acetamide-2.deoxy-
5-D-galactopyranoside 0.063 0.053 0.059 0. 060 0. 057 0. 060
p-Nitrophenyl-S-D-mannopyranoside 0 0 0 0 0 0
p-Nitrophenyl-S-L-fucopyranoside 0 0 0 0 0 0
Table 3. The K, for o-nitrophenyl-8-D-galacto-
0.6f pyranoside and p-nitrophenyl-§-D-gala-
— ctopyranoside of j§-galactosidase in
£ preparations
a3 0.4 - -
E Kn (mM)
N Sample No.
= 0.27 ONPG* PNPG**
/' 1 1.26+0.032 0.842+0.045
— — 2 1.22+0.039 0.892+0. 025
1/ [Substrate] (m) 3 1.28+0.029 0.871+0.048
Fie.2. Li Buck ol £ the hvdrolvsi 4 1.24+0.016 0.857+0.019
ig. 2. Lineweaver-Bur plots of the hydro ysis 5 1. 9440, 042 0.848+0. 021
of  o¢-nitrophenyl-B-D-galactopyranoside
6 1.24+0.033 0.856+0. 041

and p-nitrophenyl-8-D-galactopyranoside
by f-galactosidase from preparation

O, o-nitrophenyl-B-D-galactopyranoside
was used as as ubstrate; [J, p-nitrophenyl-
B-D-galactopyranoside was
substrate.

. BEFO T O ER M TUR TR BLICY

%Ltﬂ);ﬁﬂl) Lo,

KEhD B-HF7 b /y—ﬁwéﬁﬁﬁﬁt

Table 2 2R L 7 M OFEi AL AV T AR O
B-75 7 b X —EOWETHERELRII L. WTh
ORFYORERZ & AT 5 FRORERRFEL ©
% b, o-nitrophenyl-B-D-galactopyranoside & p-ni-
trophenyl-B-D-galactopyranoside iz L T &5 < {E
ALt W T5EAEERBEO SO TH
BT lnh, 77V avD=tur == AFKONER
MRS E WLV D LB b5, fE
WIFNITa~A, FFI2 b3V, =V I—RA, 7
2~ A7 EORMERIZE A EIE L LCERRT,
FleadiB LI D-#F 7 b FIm LT wi‘?fmi
EAETEHLR G En S, BFIhOBRRIL B A
7o D-#F 2 by FRERMCIEN T2 !D'C*aab =

used as a

* g-nitrophenyl-§-D-galactopyranoside
** p_nitrophenyl-g-D-galactopyranoside

ERRShi

HEFD -HF7 o ¥~EDRAILTHTS Kn
&

o-Nitrophenyl-g-D-galactopyranoside 3 T* p-nitro-
phenyl-8-D-galactopyranoside iz.%f-+ % & Bl o 8-
52 v F—X¥0 Ky #MELR. Fig. 2 REW
7t Lineweaver-Burk 7’ r» » FEIRU 725, Vinax (X T3E
HTRERTTH oA, Kn {Hiik p-nitrophenyl-p-
D-galactopyranoside DJiaVIX A - 72, Wl ol
FAlDEEF% & o-nitrophenyl-S-D-galactopyranoside 2
7+ 5 Ko ffit 1. 2~1.3mM ¢ b, p-nitrophenyl-
B-D-galactopyranoside 12 %1% K, fiit% 0.84~0.89
mM G b (Table 3), ZWFM-CHEH 0 ILHTH
TAHBMEIARE SRR AL i o e,

KEhD B-H77 Py —ED st 7+x—h
Ly

Iu= b7 =AYV IIRERAYEOSTAIL
TN THHETAIT A Za= /S 78HTHY, =
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Absorbance at 280 nm (

[
o
L=2]

)

p[[ [y

Tl()

B-Galactosidase activity (units/mi) (-=--)

L. n

80

0 20

40

100 120 140 160

Fraction number

Fig. 3. Chromatofocusing of f-galactosidase from preparation

The preparation (175 mg) was dissolved in 5 ml of 0.025M imidazole-HCI buffer (pH 6. 0),
and 4 m! of the solution was subjected to chromatofocusing on a column (0.9x 50 cm) of
polybuffer exchanger 94 equilibrated with 0.025M imidazole-HCI buffer (pH 6.0). The
elution was carried out with polybuffer 74 adjusted to pH 4 at a flow rate of 20 ml per
br, and 2ml fractions were collected. ——, Absorbance at 280 nm; -—-—, B-galactosidase

activity; «--»- , pH.

Dozt e pH SR RINGE RS
TWwb, ChbEnwiesZe= b 72— vV T
AT IO X TR pH THEl s h Tl
Bz, MO TR IEMCETS 2 41X T
IS, BXZOFLNYMD I ENTE, ik
EAFOIb G LT s e TE s, T
Tk 2 OB GAF No. 3, 6) %30y, pH6—4 D
MWEHT7 m~ b7 2 —h ¥V IRfT0, WFH0tkize
fTote, Fig. 312t No.6 D2 n=} 75 7 %KL
i, B-MT 7 b X =Nk pH 4.4 (s
O 1 Aok e — 7 L LCEn b, [icik
REILA, A No.8 bz hd %ol K M—oihtk
BHIE — 2 %R L e, 12 280 nm UGG L
TEATT oY LR CIREIU L b 0 TH
otz 2O EH BRIV EEREA Y
bz D THM Licb o Th b o Loz E
o,

¥ & &b

SEAFLIC6RHD -5 2 v F—LHAO
BED LRI T NCRIF b D TH o T2, i,
BFORIRGFTHD p-#F 7 b X ~LDF pH,
FEFUESUE, JEFTTH3 B Ik /e & oRYLE IO
Paz o TLHAIIRCER R L, WTTh ORI
B B-D-IF 7 by MU LS4 D TH
B ENNBMTI o,

X it
1) Y. Tanaka, A.Kagamiishi, A.Kiuchi and T.
Horiuchi: J. Biochem., 77, 241 (1975)
2) H.Lineweaver and D.Burk: J. Am.Chem. Soc.,
56, 658 (1934)

3) W. W, Cleland: Advances in Enzymol., 29, 1
(1967)
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Determination of Insulins in Bovine and Porcine Insulin Preparations

by High-Performance Liquid Chromatography

Miyako Oara, Hiroshi Tokunaca, Toshio KivMura,

Hiroshi Saron and Tsutomu YAaMawma

A reversed-phase high-performance liquid chromatographic (HPLC) method for the determination of
insulin in commercially available preparations was investigated. Insulin in the preparations was successfully
determined without interference from preservatives by the HPLC method on a LiChrosorb RP-18 column
using a mixture of acetonitrile and 5mM tartate buffer (pH 3.0) (27 : 73) containing 0.15mM sodium
sulfate as the mobile phase at 40°C for porcine insulin preparations and at 50°C for bovine insulin
preparations. The values obtained by the HPLC method were 91.0~105.02 of the potency indicated
in the label as the sum of both potencies of insulin and desamido-insulin, and the coefficients of variation
were 0.39~2.20 (n=3). This method can be applied to all insulin preparations, and used to determine

the amount of desamido-insulin as well as insulin.
(Received May 31,

TR, M CAAE B STk s n=t 735
74— (HPLC) ik B4 v¥a) vOyioREx
ZUAS, HillA v~ 2 ) AR AV CER LI
HED I, WRTY, FELIX, 27 vt v 5CN
DFETAHFIZHNCT, T/ avE~XRV r520Y
YXET 24 vy ) VITREFOER#fTo72. L
»L, PO TATIVA vyl v REThb
LS, =D HPLC OLM4TR, fvva) v
LTFATIFAVY Y2 Y v G HELTEETH-
o, Eih, FHEOLRBEADALA VTV VYRY IV A
7 RP-18 % ffu+ic HPLC 352 X b RIF 31t % 1T
Slehl, AVY 2 YVETATIFA VY2 ) VIXE
EREFEETEDLOD, HEOYIHHMNE—IFCE
BL, 1v>a) vOEBIRECH - 1.

BELE, TEAAVV Y VRB YT AV Y Y
MAFDA v 2 VYV EEZDFAT I ¥4 vy Yy
DIMFERLE 2L, FEREE2B Lo TRET 5.

£ B OH Ok

1. RE-RE-B%K

JHEMDTE ) avE—FR VIO L VY)Y
(27.21U/mg) BRUF 24 v 2V v (26.810/mg)
PRHERE LTV, A7 I P4y o) i,
4 v>a ) v 0.0IN G RP © 37°, 4 M0

1984)

Licth, oESERTsc e vk
AR E, V27 e v A7 RP-18 (Sum) 132
A7 BTG, E ol oRIEERERESZ AV,
PITREERT c p- A F AT 3 VRAKE 2mg 12
0.00IN HeiFw 2 e T 1000m! k335,

MHEFEE 2 7 avE—5v oy 4vya Y v

AvVYal)v

724w oy 10mgiz, 0.0IN i 2ml
BNz CENT.
2. #EF

LAY TRk 7 v~ b 757 635 BlaJiL,
ASAEY 7 v v A7 RP-18 (250 mmx4. 0 mm

LD.) C» 7 A{REL 40° RU 50° V7o, Bl
£ 280 nm, FEEEIL 0.04 AUFS 2 v 2. Fifi:

0.8mi/min THH L. BER7 =)k
SmM FAGEEE (pPH 3.0) (27:73) oRiK
0.15M §ifg b U w avinz 3. BIHHOFENS 20°
TfTotc. A7 23 {ERA%B 7= AL 0.1IMY
ViR (27:73) ORECHRELL.

3. TRAEE

UYL vy ) v 300p CULTEA4 VY2l
v 40000) 2 IN SEFATAWY 10pd, PIERERHEVSIR
100 2z, Thie4iEn610pcihsld
0.00IN IR/ A MRINL & S BRLRRBET LT
B, EEBE, ovA4vya ) VIBUER 7 100 md
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150 70
| 60
100+ 50
40
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501 -
E § 201
gzw =10 _ -
K ] 3
10# T T T ¥ 1
0.10 0.125  0.15 0.175 0.20
1 Sodium Sulfate (x, M)
5
1 Fig. 2. Effect of the concentration of sodium

25 26 27 28 29
Acetonitrile (x, %)

Fig. 1, Effect of the concentration of acetonitrile
on the retention time of various insulins
and preservatives at 45°C

Conditions: column, LiChrosorb RP-18 (250 mm x
4mm 1.D.); flow rate, 0.8ml/min; Detection,
280nm (0.0¢ O.D.); mobile phase, a mixture of
acetonitrile and 5 mM tartrate buffer (pH 3.0)(x:
100~ x ) containing 0.15M sodium sulfate.
Compounds: —-—, phenol; —m—, methyl-p-
hydroxybenzoate; —[1—, m-cresol,
—A—, bovine insulin; —A—, bovine desamido-
insulin; —@—, porcine insulin; —QO—, porcine
desamido-insulin,

(7 x54 v >y PR g 120pd) wIERER
Wiy 1000 2efn, Axivat 610pl i s X S i
0. 00IN ffepsitiie iz X N3 5. AEEHR Y
ARG D 200! Fo%kezgIlic HPLC KEAL, B
BT e~ 2SR WELELT 5.

1. HPLC Q&#EDWT
OB, BIERIOT = 2 =, AT v
FE A FARUZ VS — A oWTFhs S ReadiL,
FIIEHR O T A7 ¢ Favva )y v (AAGED
TAF=2VOFAT I V) #E8HETHLOL TR
7N &b, PiIEHRogEilicsvyay vk
FAT I FA vy ) v FHEinTs HPLC o4
HabE L.

BUAFO 72 b= b ) ARUHRT Y ¥ A08
EBEORRC oW TG L 2 fsdte, Fig. l, 2R
AV ) v EZOREMYITOEINIEENE, 72 =
FYAROWEERF MY o A0L L OB TR E
Thn A, BRFOGHIFIIMNEE A LB b
fo. ERRIX 7= Y L 27%, BB Y YA

sulfate on the retention time of various
insulins and preservatives at 45°C

Other conditions (except mobile phase) and compounds
were the same as in Fig. 1. mobile phase, a mixture
of acetonitrile and 5mM tartrate buffer (pH 3.0)
(27 : 73) containing xM sodium sulfate,

304
]
&
.2
K
T
T
2 109
o
20 30 40 50
Temperature (°C)
Fig. 3. Effect of the column temperature on the

retention time of various insulins and
preservatives

Other conditions (mobile phase) and compounds were
the same as in Fig.l. mobile phase, a mixture of
acctonitrile and 5mM tartrate buffer (ph 3.0) (27 :
73) containing 0. 15M sodium sulfate.

0.15M, # v te.

HIFARERLBL vy a ) v EBIEHOE KRR
% Fig. 3 wind. MED LR, 4vy=29vet
OFEFYH OB LR E {ns e, BRFIOL
hebThifd sl 4 vy ) VEEOSEH,
30° M ETHAGHE L 7. LvL, Bilo—FR
EVHRFD s v - TGS s 5 EREEL,
FrRAVY L) VBN 40°, w4 VY s Y VLA
WX 50° RV
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a) c b) c Table 1. Assay results of porcine insulin in
preparations by HPLC method
PI Labeled Found (IU/ml) (n=3)
Prepa- tency*
ration 11y /mi) PI PD PI+PD
1A 40 38.7 — 387
BI 1B 10 39.6 —  39.6
1C 40 411 — 411
BD 1D 40 38.6 1.1 39.7
u}:D L 1E 40 39.0 L0  40.0
.:H:,L_ ':H;—_'_ IF 40 388 — 38.8
0° 8 16 0 (3.)15 1G 40 38.9 1.8  40.7
Retention time (min 1H 40 38.6 _ 38.6

Fig.4. Chromatograms of insulin preparétions
1D and 2F
Other conditions were the same as in Fig. 1.
a) 1D, column temperature, 40°C.
b) 2F, column temperature, 50°C.

Compounds: C, cresol; PI, porcine insulin; PD,
porcine desamido-insulin; BI, bovine insulin; BD,
bovine desamido-insulin

2. BRER
FBLEGETOT YAV Y2 )Y, TrAVTa YV
OHIEIT, FRFHR 0~20.51U/ml k 0~241U/ml
ORI THEARIL, WTFh b ES B s ERY 5
Rl Fio, v¥AVYLY)VETEL VYL YV,
FhFEh 13.610/ml L 16.11U/ml %42 b3EL 6 @
BHTsE %, -2 530 HRML1.9% LT
Th-ie.

3. ®E

FRATI KAV Yy vidfvva ) v EESEDON
fli& BB bDDT, Y YDFAT I KAV
2V VRE/ aYvH—F Vb YIL YTV, T
BOTFATIFAV/ Y2 vRE/ 2 V/HF RV T
BFAY Y2 ) vRBIEE LTERLE., 724 v Ya
Y vi#] (Preparation 1D) k v ¥4 v a ) VEIH
(Preparation 2F) © 2 n= t 75 4% Fig. 4 Win{
UYL ETEA YT AV YRR YAV 2 Y
YHRIFC B Ui, ¥4, Table 1, 2 wiEREER
BIRT. AVYA)VEFATIFA VY2 VYDN
lofmt, 724V ) vEFIC 38.6~41. 11U/
ml (FHREEL 401U/ml), v g v va ) Y EFT
37.9~42.01U/ml (FRIEAL 401U /ml), 18.2~18.9
TU/m! (Fomipfr 2010/ ml) Chote. %4 DER
i 3 BIE DT, ThboER R0, 39~

PI1, porcine insulin; PD, porcine desamido-insulin,
*  The potency indicated in the label.

Table 2. Assay results of bovine insulin in
preparations by HPLC method
Prepa- Latle)ilccd* Found (IU/m!) (n=3)
ration ??U/m};) BI BD BI+BD
2A 40 37.9 — 37.9
2B 40 41.4 —  41.4
2C 40 40.3 1.7 420
2D 40 40.9 .o 41.9
2E 40 38.1 1.2 39.3
2F 20 13.1 5.8 18.9
2G 20 18.2 — 18.2

BI, bovine insulin; BD, bovine desamido-insulin.
* The potency indicated in the label.

2.20% DRETH o 7o, VTR S ETEITIIE—H
L, FERIALD 91.0~105.0% #RL 7.

4. R

= IR R L, RESEIRMECH - 7Bl
FOBBRIOD N RZT s el, 1 VY2 ) vk
FDFAT I FERSHELR TS 2 &0 TE, ¥t
hHDEARFIMEE X —FKL .

X i

1) KEJERT, fEXME, AR, EE & )
FhkE: 35, 102, 1092 (1982)

2) M.Ohta, H.Tokunaga, T.Kimura, H. Satoh,
J.Kawamura, Chem. Pharm. Bull., 31, 3566
(1983)
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Effect of Anti-inflammatory Drugs on Transformation of Human T-lymphocytes to
Blast-like Cells Induced by PHA and on One-way Mixed Lymphocyte Reaction

Tadashi Ostizawa, Takao Havakawa and Masaichi YamaMura*

"The effect of anti-inflammatory drugs was tested on transformation of human T-lymphocytes to blast-like
cells induced by phytohemagglutinin (PHA) and on one-way mixed lymphocyte reaction.
The following were investigated: antipyrine, isopropylantipyrine, 4-aminoantipyrine, aminopyrine,

sulpyrine, aminopropyrone, phenylbutazone, oxyphenbutazone,

ketophenylbutazone, sulfinpyrazone,

benzydamine, hydrocortisone and betamethasone. It was found that betamethasone inhibited PHA-induced
blast formation by more than 90% at the concentration of 4pM and that the concentration of oxyphe-
nbutazone, benzydamine and hydrocortisone required for 907 inhibition was 40 uM.

(Received May 31, 1984)
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EH RS X A OIS OTe 2 B BLE,
BALF DO b b IEEARNETH 5. £0—
DI BFILRRASTF bR S, IR IS5
TRV E KT U CORERAIL, I
G RAER O T4 O C, STEREK EOXRE LM
W » CETWA, 4 BMEEROFEO—D
& UTH T X 5 ST B mEREBE KT 2B,
PULOMTAL « JUT » §155C D\~ T, in vitro DR
RN T DG & Lictiit 2 T o e, T ks
I, W ohodiAT A4 FRISIERNETEEA N
IREERIT A LRI T 5 2 L 2ot LL
ML L dia o gl L mbh
TWwBAT e A KN THhotl. AT ra FH
DGR Y v AIREEADB YN X bR T 5D
T, AT r A4 FROYIHERIN Y v RO
LTED LS50 B, AR5,
phaseolus vulgaris D v 75+ (PHA) it X 5TV v 8
IROFRRI~N OB E YL Y v SRS (MLR)
LU T, BMESUERSIUE TR oL TR
feb DThHB.

Ji ik

20mM HEPES (pH 7.4)

g 0k

338 RPMI 1640,

* EAY: - B

=Y v 10u/ml, A+v S =g 100pg/
ml Tzt d DxA .

FC B WY RIERO S LT vFEY v, A
VAT VFEY Y, 4TI/ TYFEV S, T
YV, AARYY, TiZ7aRY, V=
NTRY Y, TV TESY, KTz =AT
FSY, ANT 4 VTS, RUOT /M
SIBOMRIC L D, FleXz 29V v-21-Y VIRT"F
FU o AR Y S SR, e Fra s
Vv-21-9 YEET I b U ¥ Ak Sigma hLRIA LT

PHA % Difco 7 &, Ficoll % Pharmacia 7%,
Conray (31— BEm G A L, (6-*H)-5 32 v
{3 New England Nuclear 0§, D% FIv iz,

1. Y NE

~23Y v (40u/ml) s U 2= B Ak A % Ficoll-
Conray (d=1,077) iz{fiL, #OHHILT, Y -8
A {iie, TREETEET 20k - 2o i, 1x108/ml
WAL .

2. PHA ([TL3 1) NBHOHHL

HIED~ A v mx 4 5—FL—MZ, V3RO
10%cells), © + AB ®mif (F%yiBE8.3%), PHA (%
npE 8.3pg/ml), HALADIGW RPRE 4M~2
mM) %Iy, y—AxLTEAE LI, 37°T2H
e L7, 3H-7 3o v 14Ci % ik 37° T4 FH
BiZi e, A —_RAE—TFIAT 4 A&~ LT
WlaxmsEL, TolgExiky vy Fv—>ava
vV —TiHilL e,
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Fig. 1. Effect of anti-inflammatory drugs on blast
formation of human lymphocytes by PHA
(®) and mixed lymphocyte rcaction (4)
——: mean value of PHA test
3. BAULNBREY 10¢cells), =4 b= v CHMIL LAY v ER (Ox

O =4 b=q4rvCHH

ZADEER A BRI D 5 b= R0k
Y v ARESIL 2. {0503, BB ORTER
ZTCHRLIE, =4 r=4 v C¥% 0pg/ml iTip
%X 5 CHEML, 37° TOHRA Y Fatmb Lt
LRIz FIREZ Ficoll-Conray 3G Y v B il L fe.

® BEaY v R
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W (REREE 26pM~1.3mM) 2 i<, 37° T7 HHY
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Table 1. Effect of anti-inflammatory drugs on blast
formation of human T-lymphocytes by

PHA
Drug conc,
Drug Inhibition "ePUired for 907

(mM)
Antipyrine — —
Isopropylantipyrine + 0.8
4-Aminoantipyrine + >1.0
Aminopyrine + >2.0
Sulpyrine ++ 0.2
Aminopropyrone - - —
Phenylbutazone + 0.4
Oxyphenbutazone +++ 0.04
Ketophenylbutazone + 1.0
Sulfinpyrazone ++ 0.2
Benzydamine +++ 0.0¢
Hydrocortisone +++ 0.04
Betamethasone ++++ <0. 004

v AEROHEICH U T EREE  HcHE L,
ANEVY, FFT 7 2VT RSV, AAT 4 VET
VV, RVUCEIV, e FearFVy, x4V
v CH oI, .

allogenic 7l X35 T Mfao hEL TS
BEAV VARKIGIT BT, S o T—1E
XTI OPEECIT » 1228, PHA 044 L igiEh—
DEERA G 2 1. '

PHA & X 2 9#E (LIRS oW T A O Rh 3
% Table 1 12% L7, BADH T 2T HELRE
w0 SMAETHDICITAMBEYRLE. chb
D5 HTHCHGILEN AR -DIX, Xz 24V
T 4pM TOHL EDOMELRLE. AFY 7=V F
g2V, RvUHIv, e ¥rard SV vn0yEE
BT AL 40pM TH o fe. 2004M TIOYILE

LDit, AV, AATZ7 4V ET VSV THoT.
LF7x=A72YYTix 04mM, { ¥V 7rEELT
VFEY VT 0.8mM, 4-7 3,7V FE D) Vik
ImM I, 737943 2mM DL EAEL K.
TYFEYVET I TR a vy ROWTIE, to¥
b L ES R A Shich o .

% S

TTR X AMBRTWB IR e Frars/vR
RE AV VIBGCIEESRESR LD LRI,

AFT T2V TRSVRRVCE I VTChHe FRra
ATV v ERABEOHENALNRID, ThboEY
A EEa nERC LT MBI EA LY 0T,
COZDOBHARTRBMbE Frars s v Ibd
SR IVE V2B, TEALE Y Vic b B
VIBSERNES A bR, B SHRAMRORR
Hfes dIET 20T, = 0 YL IRENORIME
FRCEATHILEND .

TR0 FEERERE, THARSHENZ X »T
YETHLDETFARBRTH Y, Thicuiit
e TR OBIEE~OEROLELEF TS Z LIL T
s, ERIBEIHICHHOT, EiT X 545
gt T A IHET 5 itk o—2 & LTHA
THHEHZLB.

X N
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2) WHFFE=LE, HIITE—: LESRIEFE, VI,
2633 (1979)
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Yamamura: 4th International Congress of Immu-
nology (Paris) Abstracts, 11.13.16. (1980)
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Effects of Anti-inflammatory Drugs on Oxygen Mectabolism associated

with Phagocytosis by Guinea Pig Polymorphonuclear Leukocytes

Takao Havakawa and Tadashi Os:nzawa

Opportunistic infection has become a problem in the clinical field.
the immunological system and facilitate infection by non-pathogenic microorganisms.

Wide use of drugs may impair
In this work we

have studied, in vitro, the effects of some anti-inflammatory drugs on O, metabolism (O; consumption)
by guinca pig polymorphonuclear leukocytes (PMNs) stimulated by heat-killed E.coli or myristic acid
since stimulated O, consumption is one of the basic mechanism involved in the intracellular killing of
microorganisms by PMNs. It was found that some drugs, such as phenylbutazone, oxyphenbutazone,
ketophenylbutazone, benzydamine, ibuprophen and flufenamic acid inhibited O, consumption by PMNs
stimulated by either of the two stimuli, heat-killed E.coli and myristic acid. Interestingly, metiazinic
acid and alclofenac inhibited only E.coli stimulated O, consumption by guinea pig PMNs. Pyrazolone
derivatives and hydrocortisone had no significant effect on O, consumption by PMNs stimulated by

these stimuli,

(Received May 31, 1984)

IR NER AR AR BY T —FE Tl < e T,
BN BAT LR RN E Y,
R fil, RHTS. COREEMN O —BIE
L Tt B b BB (LA BL G R S O TTHE,
TihbbAMmKC & 5 AMAERONTTHB. h
PR e X s s s he b, T
ZIPqET 5 NADPH M{EA¥ii o G L & h, BAHE
O BA~—FdFv ¥ (O) HiEEIhBZ L
YXHHATH D, to O 11T HO, OH.,
—TiEEY, ClO™ 7 X oy B IR ST ZRIE L,
BHEEA O LT3V, b iy w P T2
CEMNTETLR OB T LN TER
WEIEAE LY (2HAYTHE) 3, Sy aLl
IISHIERTRE D, JEEELHL D7 {TrLe,

L7ehio T, BIEROFADIEANTEE L C DLW iefl
BT, TR B O b
AR b DD—D>TH 5.

—7F, 4R, Bfnilréi (opportunistic infection)
LUVCOBEHERLEORELMNEL Lo TETHS,
R R EE L TREREOMENT X - T B
XN BREYSET, mHEN OB OET T DR
RATHBE IR T3, =oAL, KRyt
#l, PR HSHERIS QWML ORNTLAIL T

¥ b, TOM0EMTHIOE LTV Vw52,
FER R T B IEEFIAE A OV SR ] & 2 DTER
bz, AFARGROFERO—2LitoT5T L
BHaEEbhsZ L ThB.

AWFE TR ELE » MIBNZIESTEAmEE A
BRIBHED DL T V) AFVE TR LR &
Z I AEAHH DT L T, W 2 ofithh,
SUT, BRI Ay B IR TUE TN O TR
L.

E b

1. TLEv MEPEAZRHZEZAORORER

— it L7z 400~600g o Hartley fenr Ty b
ORI L o2 % » a4 v EEKE (pH
7.3~7. 4 Lot o) iEGHT 5. 15~17RFH &
sy FEZL, HHEHBL CRBERBNR Y
Eh, TR 30ml oy Licd:HARK TS
EEpEs. B i A L, 150xg T4°, 54
MikT 5. fadiciiine 0.2% NaCl 20ml #inx T
SOFRMERAILL oD%, TLHIC 1.6% NaCl 20 ml
PINZTERCL &3, Wi n— L THEA%E, 150xg
T4, 10FEELT5. EDi-filEdy L Catt %
4% 7c\~» Krebs Ringer Phosphate Buffer (KRP) X
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¥ Ca?* %4 ¥ /c\» Phosphate Buffered Saline (PBS
(=) 30m! i s+, 150xg T 4°, 5 50L&+
B AR X DTS, RSN 2o R T
@ KRP Xk PBS(—) wiglEx e, HME T35
Beiitds, FEOLERTERTE ToKR CRET
3.

2. MBLBRABREORAR

E. coli B Hershey #EEL RS IC A, 20~30
ml @ Tryptic Soy Broth (TSB) f1¢ 37°, 8 ~ 9k
B35, kI 200~300m! o TSB thicB L, 37°,
8 ~ 9IRS L 1214, TEix 5~107 © TSB izAh
T—BRIRG L b 55175, $51%H% 8000 rpm
TIOZEEO L CTHEEL, AAAER TS BT 5.
B L icB% 150 ml oAEFAMIKICESTEs X5
SRIBL, 120° CTISAMA — b 2 v — Fiepldicth, &
AR FEGL, 8000rpm T 1070 T 5. &
DEFER B EWC I F TR DB L TIAMERE
s, REBMTMZ X > CTRHE LAY TR
BB AR Y 45W TS BHT, Hic ki
ARV e B & THEE R K THRET 5. Rt
1x10M{l/ml 7% X 5 AR KCIREL, N
RATCHELE, +— 2= T2 CREL,
—80° THRIFT5. HEMERESEETRAT L IR
Flo—frsbShie.

3. RABEOLFOHNR

FEEDO X 5 A L 2 MBKBEBRGRT 0.01%
EDTA #»inx 7= D%, Freund’s complete adjuvand
(Difco Co.) & 1:1 DHARAL, £D 2ml %
1AMy v EFC L TESHL, 6 BHBCIFiRR
I vt s. S~ Uko @¥iL, 37° C1EEMIRE
Licth, Fic 4 CTl1ikE L, 3000rpm, 104l
DUTIER ST 5. 56° T30 2MmMAL Tk
JEEL L 78, 40% fATEER 7 v e =y AT IsG &
By, ZoRBEArFUKCENL TELRE
RIEF UCH3ENT 5. B, MRBRFCHEL
T —80° TIRFFT 5. MMERIRAT X b ARt O—ie 25
Ehi,

4. BMBROAERICHESBEHEBEOIE
MFTEL AV, R oEERFEEY 0
ERAIMCNET AR X ofe. BRIXZ7~2
TR (f=w—A7Y v 788D S, RHREF
DX e fiAMIIRIEARET SoM S a—-A%G
¥s KRP X3 PBS 7= L, kit £ —A MK
(250 mg/mil) % 20pd Jnx RO R, HIEGRSYS
BRI LI oA ¥ e B Lic, Jacfimie L
kv, KRP X% PBS #ifi7c L, 37° CREITi o1

L ZATRBHLED100% Ay —~ DR/ {IEZED
to. BBRO LBEBRFRIT G RFHKOEBTHF
fiEE: 0.217 pole/ml) x (Fsrh © RGBT © 23430)
X I L .

=Tt g irEiw il Eriit/ (ARG R s RCp AN
RIERG 5mM 74 =2 — A %4 1y KRP Xk
PBS # 37° TTFL Tk &, ZHhiT 1~2x107 HO
HIRR USRI SUBE b L Qe DFHDA (~10
o) whnz s, BB REOE ¥ 34MRKEL T
PEHCEL o & 2 AT, SRk LT RETNL, 4
SR v F 2 2= F UL R FR N T 2 P E
T5(A). RITIBARIGE 10~30pd (1~3x 10° {H)
LA RWGEEoRSBHERYHO 1 DTHD 1 1 A
F VR (0.5%, 50% =2 7 — AT S5~10pl »
VY CTHEAL, BENROEIEEXNETS(B).
Zh b ORBHEEAIC X AR APRO LL, (B)
—(A)TEbT. kB, VAFVEEERLAERD
W onl, MAKBETREALTHELOBOS
Amke $ y 2+ vigeing, < ORORERINTE
RRHEEC)RMEL, (C)-(A)TEDLLL.

FERAER & H5E

1. anRORERICESI BERBOTE
Fig.1 w2y FEHEAMROARE IR
T OB FH A AR RS CHE L =B o T e 51

E. coli E. coli MA
l anti-
J,LE. coli _[
o
50 nmoles

oxygen

MA MA

J )
1 min

Fig. 1. O, consumption by guinea pig polymo-
rphonuclear leukocytes (PMNs) stimulated
by heat killed E. coli or myristic acid
MA)

The rate of O; consumption was measured in a

Clark-type oxygen electrode.

PMNs: 107cells/1.53ml of Ca?*-free Krebs

Ringer phosphate, E.coli: 3x109cells (30 pl),

anti-E, coli: 10 pl (3.5pg), MA: 0.5%, 10pl
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Table 1.

Effects of heat killed E.coli, muyristic acid, glucose and ‘anti-E. coli antiserum on O; '
consumption by guinea pig polymorphonuclear leukocytes (PMNs)

Heat killed E.coli 0.5% Myristic

Anti-E. coli antiserum

B No. (IOl Cacidadded QU OBMEHD (ool 10 PMN

1 — — + — 3.7
10 — + — 32.8
20 — + — 46.0
20 —_ - — 33.9
30 — + 10 ' 62.4
30 — + - 54.6
40 — + — 61.4

2 — — + — 1.6
30 — + 10 41.9
30 — + — ) 48.9

3 — — + — 4.4
— 5 + — 88.2
- 10 + — 108. 4
— 15 + — 64.2
- 20 + — 0

Exp. No. 1,2: 1x 107 PMNs/cuvette
Exp.No. 3 : 5x108 PMNs/cuvette

B, BMEREMBAKREBEL LRI YV A- VB
Hinc X hisiEfbsh, FLLIFRAERTS. 3V
AF VEHITEMERZ IR TR L O biEmL
Ty, DEEENLTY, £oRENEH/AfEARRC T
BB, —HOMTFCRLlEM 2t 5 IR & 7T
BRI THh D § V AF VENT X BiEMAE LI,
OB IS TR B e L bh B,
Table | IZRISH 0B s 2R3, MK
TR B MERL (10701) @ 100 {55 (10%F) CB &inis
sERELDERYOER I LT, Tzl
T & (~4x10°00) IGPEfL D TR EE b < FrsimL
TP NS H B AT TN, A7y =v L
TOYFBEHEOEINT e b ORItk OB fER
ORPEERR LT LT E Ui v, NADPH I
AF, ~v—2w 2 Y VR~ OMREH T S
I3 — AT A bR 5. Shbofh
T2 B LB O SIMTITINEKIGTH 1. 5~3x 10° fH% i
W, 5mM Zra—ARRTa L L L, ViR
BARE LT, § ) ATV 5~104 N TRD
XL, 20p T is B &SRR IERIL
iz,

2. HBEBEOLE
BREFIARIENT Wb 0 LS, FHEHIR
BHEEL LR A BTN LS. £ 2 TKREEM

L5 BIREMWNI, =2/ —LEPAFLALKF
¥ I (DMSO) k22T, ARBFA~DEIHLHEIL
fo. INECKRISER TR E LTRSS, =8/ —
MBS 0.5% Ti930% OILE AL, FUEE0.8
2 CIE 980 % DI SR L fz. —J, DMSO (3#2%
FE0.8% Thizk A EHERT, #FE1.5% TLiH
SOOI ThHote. § VY AFVEERHEGIEL
TRV, BloMELRLHONE CIFET
e, =& 7 —AEEREE0.8% TH#925% DIl EHT 1k
¥ ofc. DMSO (%R 2 % T ELE O v R
L. .

DL EDI DS, MEROKR TIRRICIFETT QW
Flvi DMSO iz 7 fit L, DMSO JHTIET 0.8%
FEEE T, 2 ouki & o DMSO #mx 7ok
ey ba~aAkLTllvwaso ke L.

3. AERCHESBRERELCXH T 5 RERH - H

i - PRIERI DR

Table 2 R FRORIFI & LCOMMKEED S
WIITBEOIHIE LTD $ Y R vERR G
D& HAERMEROAIEICAE ) Bl T 5 48
R « U - BIREFIDBIRC OV TR LI R %
wLi. ‘

S Ve VvEEK (TyFEY VY, 4TI 7T V/F
YUY, ALEY V) OES, AAED VERIRGE
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Table 2. Effects of anti-inflammatory drugs on oxygen consumption by guinea pig polymorphonuclear
leukocytes (PMNs) stimulated by heat killed E. coli and myristate

Remaining activity of oxygen consumption

Drug conc. by guinea pig PMNs stimulated by

Drug (mM) E. coli Myristate Myristatc
(B)—(A)* (B)—(A)* (C)—(A)*
Antipyrine 1.0 100 ND 102
2.0 99 ND 100
4-Aminoantipyrine 0.5 111 ND ND
1.0 128 ND ND
2.0 121 ND 99
5.0 113 ND 96
Sulpyrine 1.0 100 ND 99
2.0 99 ND 103
4.0 76 ND 99
Phenylbutazone 0.1 85 ND 90
0.2 51 ND 83
0.3 37 ND 69
0.4 31 ND 51
Oxyphenbutazone 0.1 77 ND 95
0.2 69 ND 90
0.5 49 ND 65
1.0 33 ND 42
Ketophenylbutazone 0.5 79 ND 76
1.0 42 ND 68
2.0 37 ND 66
Benzydamine 0.01 105 ND 100
0.02 113 ND 99
0.05 89 ND 82
0.1 80 ND 75
0.15 72 ND 50
0.2 45 ND 33
0.25 17 ND 17
0.3 1 ND 4
Ibuprophen 0.5 95 97 ND
1.0 64 79 ND
2.0 33 60 ND
Mefenamic acid 0.25 142 100 ND
0.5 131 101 ND
1.0 103 100 ND
Flufenamic acid 0.25 100 88 ND
0.5 22 78 ND
1.0 0 56 ND
Metiazinic acid 0.2 96 ND ND
0.5 50 ND ND
1.0 2 101 ND-
Alclofenac 0.2 79 ND ND
0.5 40 104 ND
1.0 26 100 104
Hydrocortisone 1.0 95 ND 91
2.0 96 ND 99

* Details are described in “CXPERIMENTAL PROCEDURE”,
ND: not done
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PLRE (4 mM) LfF X TR EHOfEALRIEL
FERGC L SAM SN A S g g, ZERIEE S
mM D~ FTLIdE AL B &l ot 4
732 7vFEY VOeRMBKBHORTELADLT
PRI L DA YSY o ol

—H, €3SV SVIETMHA (7= T2V, ok
FrT VTRV, F YT 2= TR TV) I
KIBEOR, YV AFVROF& bICTh LYK
AR EM A L s, DRSO 5 CHY50 251
WAL bR, 7e=A7 %Yy 0.2mM, F
For2v7a2/v05mM, Fh 7= TRV
IlmM Thote, Y AFVERRIIWAIE LR T
ML OB NS L, #9507 ExR O ERET
LB INBAKRIGIH OB E DY 25 L <Xk
ETHot.

DR 7 v 4 FRSGIERODIT—HE T,

47T w72V, FAT72F AR, AFTOVE, T
Ar w7 =Fy 7RIS ER IR L LR Tl
ERAEC L EM R Lic. LL 3 ) AFVERD
FTE, NZFHINBKIGEOR X v AR
Bl SIS ERI R R LT iext L, B4 <
MER Y RE ot A7 =% afip (0.25~0.5
mM) EHKIGTE DT { FIGERT 2R L At
IUAFVIBOFTRELEE Lo, ThBD
FiTUERE DI A 7 v 4 FHRER O cHm Bkt
TAERANRIL s T B Z EXREL TV 5,
FUNERC X B B o rifelERs bR o Tl
KELBELEEICHIF s &, BRI X 5898
B MR B & o £S5 B — i fr— JEIK
——NADPH (LA FGS1EICEEE o IR iE— (LAY
MOENRY — Aot & fe s, WIEEOR
WD, AR TR U CRE LR S T
BEROMIG, TL TR HRONMERB b bTEHX
bha, AFTOVEE TAo2a7 =ty 2l VA
FUBTRIM Lok EALOITHEN 2RS0T
HBEDDL, LR OFBELARPEAEED L D
ZAERT 5 O Tikiey s, KRB & ol F 2§
FE LB oL OEHERL bR BDTHDM
b, B X5 RApaPaEL, 0, hif, igERs
BT h B OBE & B ERERIREAR & R R0l
B EEREC AR T2 O LHEES NS,
477w 7 2y, 7A7=F AR, TELRNLY
7 Uy o vikik L bbae, IEKIBEORD LRI
3, U AFVERRINGE LTHVRTHIAEY
CIERL, ol ofTl hiibCIIE A bhD &
AL, RIS bR E 5 B L IER

REATTHE &, Pl T 2o Rl b D
FCELB I E, HDCIBEREEOTELERL L
QTEILEEAIEIEE 0 b DI LHLSEZEI < = &, T
EOTESLNELLRS, k747 =7 LT H
A, i orEg 2 2 {5 REE 5 F S e a2 e T
DT, MR LTl e Tl AT T3 0 &%
2 bh%. ZOFEARYELSE, ha B0
FE X DTV ) LTI & d#x oh
BH, COMITROB T T iy,

Kbt bisERITh BV ¥ & 3 vk, W%
PEAIBEE LT sV AFvBELTL, W
0.05 mM MBIHEMEME AL, 0.3mM Tizk A
Ep i GG ik & D, T DA, v
I VERIEMUAAMIRE bV 2y T — OBRREC
I OPIRTHRB E, FEHhT X b B ERIEA A T
PP LT LM H oz, LichioTRY Y 2§
Vi, BMIROGIENOBEOTh TR
MEEATHECS XY, Hiltodoies 2 —~O%
HErThBEFLLRB.

AT eA MR LE LN AMRR Y 0 ¥
B TZEIREIR TSN, AT a AL FFITHS
b Ve oud SV IRSEEE RO &AL
TL 2mM THi3&E A EEFRTH - 7.

LAk, BANSLEEY: oM CHIR REM SR T %
W o DfiEEL - SUT - UBEFICS DT, T Ty
M EES RIS ST A M ER O fefEATE 5 BREhT
Wnte BEEER TUE TR T, 25 Lk in vitro
DRENE DL in vivo TOREY KPLL T 5B
RS EECRNBLETHDHM., Pl L b T8
FRITH O CIREAY I (FN L 2 3RS, &
DM HART=— 27 LT\ iedinn vk Bbh
B, —H, ARYERGMT oI RIE R i
Mo BT oT Y, SR AMmMET X A REE
JIZ & o CREFHRA DO TTHER DL Th B 357 G T
WieWZ EREIEL T, JlofiErbofssrfith
B, W, AV VR 4-T I/ TVFE Y VI,
C.albicans D b2t A€ v FEPEAMERIC X 55
TIPS LS ER T2 W O RS BIEE S h T
WBHI,

AR SE OB T X DRk s h
5 6 &AM O I MM ST 2 5=
B ET L MAMEE 25, FHdbXe Frars
v REBEEMBRICKH L Tz & A FESEY RIT S 7eh
ofeht, VRO B EYRIFT LR
ZLTWBY, ZREAT e 4 PRI X% IER
YIEDFEIEILY v RO LRSS B LTS
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MR E—FKTB. chzlHLTCALEY ¥, 7 =
=NTESY, XTI VTRS Y, RO xIY
fdd 104M LR EFRUTORETPHA KR X
5 v BB LREZ0% A LM s z b
BFA0ENED. Z=2=AT XYY, #3772V
7 & VL e vive THRRBAER L MR TS
DT, HALREL T, FomR UL
2B, i) v ARRCIRBEOEM bR Y, ZHEEER
TR BT B RIEL TWA L b E2 bR
3.

Lo hTC, B, A, SER ST RITT X
ST ENOBERES THD. ThbDETY
W3z EMNHERENIEL 2RBHEMEL, Thi B
B8 UFcfitdh - §Uf - IREADEERE LTUEA
WHh AR TLS S, LhLESOMNEE, BEx
<A THTERERLTCOBDT, & FITBHHEN

ETL TR DIERShicys, Wb 3 TEEER D
r—ALHTL B, 25 Lz 4 7OERMN—H TR
IO EUREE A N5 L THhE, ~A 7 ShicBio
ETI—EBL{EEIhD 2 T 3D T—BDOEEMN
DBETHhHs B3,
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3) T. Oshizawa, T. Hayakawa, H. Shioda, A. M.
Yamamura: 4tk International Congress of Immu-
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Chemical Studies on Compatibility to Medical Application ITI
Prevention of Migration of DEHP from Blood Tubings

Kusuo Tsuji, Hideharu Suintant, Hiroshi Kikucin,
Takuma Osa and Yoshiaki W An@

It was previously reported that DEHP in blood tubings migrated into the blood during dialysis. To
prevent this hazard, five types of improved tubings, the inner surfaces of which were improved to

prevent DEHP migration, were tested.

Human serum was circulated into them and the amount of

DEHP migration from the tubing into the human serum during circulation determined by HPLG.
Eighteen to 22 mg of DEHP was found to migrate from blood tubing on market. On the other hand,
the amount of DEHP migration from the improved blood tubing were as follows: the blood tubing
made of PVC-polyolefin copolymer, 4mg; tubings made of PVC, the inner surfaces of which were
treated with plasma, 4.9 mg; PVC-polydlefin or PVC-EVA double layered tubings, 11.3~12,5mg;

PVC-polyurehtane double layered tubings, 16.5mg.

(Received May 31, 1984)

¥ ox AN X
AT R myzE (oiREE) &, kit e =
A (PVC) TfEbR, A4V Fa—7EMFEHY 78
PHERINTWS, FhLRWTRLILAIZ L

* BRERR 7 7 A5 v 214

T35~45% D7 £ AT (2-=F A ~F ) (DEHP)
NEEFRTV 3. BRLEEOATE ORI
[@§% 55 DEHP O—AEH U<l BiTT5
TEXNMBRTW BY, (i, bhbhui ATEN
S5 DEHP #ZRT 5o, AmifEx v
T oMRIFEN Lk ¥49 18mg o DEHP 2313
BT EEREL TS,
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=D X 3R ATERCEEL T, Mk o DEHP
Mg 35 & 2k ARYT, miER
DRI 5 DI 7g o 2Tl TR FGILE) 1 5080
i E R IFomGESE L By, Shic i 2H
Ui x ik EiC Amiie 39135 DEHP 2@iiL,
NV THIE o it gk & iz L, DEHP o
HES LB DTG % 1T - 7=,

g oo i

1. R®H

LB AT E O MR IR DA ~E Th 5.

A1 75 X<zl (LEED

AT ADERY IE v Y a—~vFa—FCREL
T i EI

B : # Vv 74 v REiE PVC 2 RS Mgk
(MELED

C: #H Y v xy, PVC2EREMEOIMR(NLED

D: =%V VR4 (EVA), PVC 2 KSR
wmEEE (MeLBh

E : PVC- Ry 3 v 7 4 v 03T IR Mk EIEE
(OLiED)

F, G :ililliim PVC $igEis GHREUED (L&
UMHLED

A T MK MG DM A v 7 HEIER
ho PVC T, 24 vFa~71L, TONMZRE
FAE OpE A A L TH 5.

T MHEERR A A v F 2~ 75 6m, Fv T
40cm ThH5H., RV FPONEHEGIZF45% T A4
VF o= T OFRITIL LT L3 {5550,

LRI ThoRE b 2 TV,

2. &BE

A 7« BEss, BP-22 5

RTINS ¢ 2341, PR-22 7Y

B0 ¢ OIS, H-108NA 7

TRk 2 » < b 75 7 (HPLC) @ [y, LC-3A
Fiv)

HPLC Jjlsili%s ¢ [yvil, SPD-2A T

7= 2 TR ='IJ,-ﬂtfﬂ, swm- bty 7 C-RIA
b1

3. BRE

7 ENGY Q- mF A nF Y ) HEAUKEL, R

=]
a5

7 ZAEY n-d 7 F o JISUEERE, FELR

T b= by PR EER, Wk r~

4. EBAH®E

4-1.  AMifi X mi%EgEs 5o DEHP o

MR QTR & RO 2 % 7 2 —%f5H L
Db, MEEEEDHE Y 7k g sy 7o ~ 7 iz
FH5ATH. BANTHEMO> + v MiET% 300ml o
AL DA »TWBIIEZ T & 212 AR, 250 ml/min
OIS Ui i3 v 72 AV, KRBT ST
37° Wt Brehi D, M AR SR D, 0, 1, 2,
4 U6 il EaC iy 1 ml 3o ERGCHIRL, 4-2
0 }jiki ¢ DEHP odixiT-7:.

4-2. Ao DEHP ojfiie HPLC 21 %
-

Adi 1ml % 10m! odfaitmic s v, INK
Bfer U oa Iml BU7eb=F0 2ml 240
%, 0FNTHIL Y RE D, —H 5 THELLD
H, FOI0F[EHR b 4, 3500rpm T154RhE O HE
L, rABRIEGHT 5.

FO G Iml 2L b, THIZHTERESEEL
C7 ZA{EY n-A 7 94 (DnOP) % DEHP OifiE
ST 10~30pg ERECMAI Y LEEB. Thk
HPLC floxfEwE L, o 10p 2EAL, W
sz X b @i T 5.

HPLC T X 3 4Rk 03l b TH 5.

% & ¢ Nucleosil 5C18, 4.6 mmg¢ x 150 mm.

B : K—7x b=ty (10:90)

E 5 : 60 kg/cm?

PO ¢ 0.9 ml/min,

Prtigs « UV e (WEdt 25t nm)

Z 04fk:co DEHP, DnOP o {ffrsilt, i
FRT15%, 873 Thoi.

f 5

1. ®RER

DEHP 200 mg %~ 100 ml izj5h L T 2000
pg/ml LU, TOFRERANGT, M 1ml iz 2.5,
5, 12.5, 25 RO 50pl 7% fnx, DEHP o,
5, 10, 25, 50 0% 100pg/ml T 703 X 51 &L T
%, ik 4-2 oJ5ik¢, DEHP it L7-0%,
Fo 1 ml CPIREREEIT DaOP 104g 0%, %o
10pl % HPLC it AL, DEHP offfifia el
Lick =5, Fig.l ofnd, RBEFRIRELTRL .
Fto, Btz w< b3y 2%V, METHIC X B
T A Eiilc kb, DEHP OERE%To 7.

2. FINEIRKER

Afiti 2ml iz DEHP 200pg *jnk, 4-2 ONEE
Lo CHINERFERSY Tofo & & 5, 99.6~
100.3% (n=3) & BiFlcBREIE LI,
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3.0%
2.0F

o
1.0 /

0 5.0 10.0
Concentration ratio of DEHP to DnOP

Area ratio of DEHP to DnOP

Fig. 1. Calibration curve for DEHP

DEHP: 5, 10,25, 50, 100ug/m!
DnOP: 10pg/ml
HPLC condition
columun; nucleosil 5C18. 4.6 mm¢ x 150 mm
carrier; H;O : CH;CN (10 : 90)
pressure; 60kg/cm?
flow rate; 0.9 ml/min
detector; UV (254 nm)

3. mExEHSO DEHP OEH
MEOMEEBA~E 515&, RHAOMERY 7
Py z—vda—7REAR LCOERR A, ¥
CRHROMmMEERE 2 fx AV, Shbic 4-1 DIk
CTAMEZ T &2, B2 DEHP of L #ifiny
WGy Fig.2 i3, WTho mibElige i
Firiio R 2, DEHP OFEH Ry iimL
To. TRGGThE 6 5O HER T 18~22mg @
DEHP OFAR S R 7z, WTEFIAB LA S
LRS- TR BN A I, F
7ti>®, DEHP OFEHRIR 75 XM F 2 — 7T
4.9mg (HRBCENTHISHR), PVC. Ry tv
74 VETEARBEF 2 — 7 C 4mg ($980%70), Y
F U7 4 vREES AL EVA 0 2JlsEF 2 — 7
< 11.3~12.5mg (H60% W), #VovvavD2F
355 2 ~ 7T 16.5mg (§920%9) Thotc. Eh,
MY TEE >V 2=V F 2 — 7 TEBELARIER
i AT DA 2.9mg (185% ) T, BbRIFR
ik RS b,

DEHP ¥ PVC Oa[ £/ LTHW LR TW3B 7
ZATGE= AT A ORI D HENNDNELD, HHk

20¢-

15}

101

Total amount of migration of DEHP

Circuration period

Fig. 2. Migration of DEHP from improved
blood tubing

Human serum: 300 mi, 37°, 250 m//min

A: Plasma tretment

A’: Exchange with silicone at pumping for A
B: PVC-Polyolefin double layer structure

C: PVC-Polyurethane double layer structure
D: PVC-EVA double layer structure

E: PVC-Polyolefin co-polymer

F and G: Tubing on the market

WLFlE LT PVC WEFRARALL V-5 T35,
L2 L, VL5832 X itz Naional Toxicology Program
(NTP) o5 3 HIE MR A HHERREY wk\WT, 3§
BAHHEE LTI oPioy 2 rbhFBRI. =
O EHFNFAA R C% DEHP A% 35k
Bl Ul EBbhinwal, LD TIHKE
a5 DEHP oFM 2R S 2 0N H B, fHT
HRIARE O R ATEIIC S TR OEINE
THDH. T TMIEHERHIC DEHP 35 LIZ W
X 5 A OFMET I A 5 L A B2 3R EL
T, ALEIGE-&EclFeiim s, Hlik
B ORI % 1T - T

FEADKER, TR OMAEERE A 5% 6 Ml o A i
DR T 18~22mg » DEHP o FH & Hiteas,
A EFIR L AR G L 2 3R {F omiRE g ¢ DEHP
ORI 4.5~16.5mg T\1TFh i DEHP oS
AR D ORI, A TLERPIEGREOERT
WieM#EH i DEHP 23k A Ea¥isuHoY
FRAWTWBRAIE &, Nili% 77 X <AL 2230
ATHot. REEMS D DEHP ot 4mg T,
DEHP OEHBREDH W H L DF o~ T2l - e
Ry FMCRAT b0 LEL . EAHADOHRY
Ty V) avFa—FCBERLCRE A" CRED
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StEAR L7 & = 5, DEHP ot 2.9mg TR
HATE~NH Zmg AL, chbDZEnbEY
Tia 6D DEHP oI 2~4mg T, Hv 7
23650 DEHP o a il 35 T2 17 2007 k%)
Rk v—ElifscasinErs. Larl, Th
THEK A’ 25 DEHP pubiiie b LT 5
O, MEEEGOHMCE S T\\W5 77 X~ 1o
g — 2 R B0 i DTS X 5 AFBKm 04k
&Itk »TH L5 DEHP otlic k54D E %
bhd.

*iz, 2 OL OTIRHNEOHEIGE LT EVA
GHD), #vAv7 4 v K GEIB), Ay vrs
v (GUFIC) Ui IERRAGED bt Wi
R OREOMEMEE S @i = Yy 7o T 3 {EACH
ARSI L T 5 i, MY it DEHP
594520 G T B PVC T B 1o, MRS
[1& 3tz DEHP o Homsidocdb D& ELL
h5, *ofio DEHP OGEoRREE LG, 25
Mt T a oot L B in T oA X %
DEHP oWfi~0RES, s Tto N o fdls
EWXBL0EHELBRA.

PVC oW £ LTHWSR T35 DEHP Off
AP35 toic, FHiOFEHE AR A G L it
fED MiEEFRIZ DT, Al % 6 BRI &4, Mm
¥l ke DEHP % HPLC T$ELEL, ¥
By LB AN oW T DT R Ty, RO X 5 Tekki k1S

BT ENTE.

(1) W omigERE o DEHP o i i 18~22
mg T -7-hs HIHCT T X~ LB i L 7= i E
oM 4 9mg, WA Y A v 7 4 vRER
HHVL, EVA o 2 B0 L o Tk 11.3~12,5
mg, WRiHBARY v 2 v 03 O Tk 16.5mg T,
DEHP ol s iz h Thile bht.

(2) PVC HMloffiigi4 v 7#m & o DEHP ol
BB DI, T F A=A NG L e IR o0 i
Ry T ry Y a—vFa—7RKERLT, Aiko%
Bk fTotck 2 h, Pilkzhutm L DEHP ol
L 2.9mgk g,

(3) #4vFa—~71C DEHP ik A E&Einu
PVC- Ry v 7 4 vIRLEEIEE A, MRy 7
T S 2 { » Fo LgEIRE Tl 4 mg DEHLEE
dohie, COBRGER L DEHP 1343 & 4 Kl
Ky 7R T EEL LR

AP IRTS TR B A B iR s L o e #%0
ZATISE D 7201 A D ER{IER TN ~ 2 FIRTHTEA L
Wit & — oAz e A L 1.

X iy

D DB, Wil ws, MACRET: A HOHTR
No. 2642 : 24 (1974)

2) RYIIEAS, i hEMEL, AMURSE, Ui AL
k%, 6, 48 (1977)

3) KRR ik, 93, 1 (1975)

4) Chemical Regulation Reporter: Vol. 7, No. 43.
1572, Jan.27 (1984)
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Devised Four Compartments Flat Agar Plate applicable to the Spiral

Plating System for counting Bacteria

Hirotaka KoNuMa, Youichi Oxoue* and Hiroshi KuraTa

A specially designed flat plastic plate with four compartments was constructed and its applicability as
an agar plate was examined with the spiral plate technique for counting bacteria, Statiscal analyses of
the results showed no difference between this plate and ordinary ones at the 5% level of probability,

except in bacterial suspensions used at population below 103/ml.

Analysis of operation times and

material requirements showed that significant savings in cost, time, space and support labour could be
achieved with this special plate as compared to ordinary plates. Therefore, this four compartments agar
plate is recommended as rapid, simplified, and convenient technique for use in the spiral plate method.

(Received May 31, 1984)

¥ oz 0 ¥
gL (3 Gilchrist 59, Campbell 59 12 1 »
TH%% & hto Spiral Plating system @ ¥ [ 36 0021
5 - M oT, 1R 4 DR R RN VT
[mese Rl (RIUE) LUk, Rk
RPEC IR U 5 R RS, W - Babyrith
BIERREL. ¥, AERORETHEY S
ABB] X OREINEFbIiZ/E U B HRE D 2B
15 7o e BIRER T 1o A b e o D~ LR BE

L, &0 RS0, fmkeouvTtdbitELi

4 [O)iy, Spiral Plating system (SPL) o4 fa 42
Ui i 5 - BTz L 2B 4
Sy v — vV, 4RO R T Lo
175y MEHE, BEIELILDTEDL V-3V
THEEAF AT+ AV BHERE L., TOF—5YHF
A AZEMTAGE 77 » P /TR FEHRZFRL,
SPLZEA L= &5, Hitkvy 74 OB 103
~105/ml OFMATH B E 1D F] T4HEY
VBRI TE D T & b - oD THRET 5.

1. {ERAEKEAHORR
Staphylococcus aureus ATCC 25923, Escherichia coli
IFO 12734, Salmonella typhimurium ATCC 14028,

* A7) LA BRI

Vibrio parahaemolyticus IFO 12711, D 4 4 ~~ b
4V 72— av 7uA (Difco) T—ETE (35°)
¥, EEHETAEA THE R 102~10%/ml 2 5171065
ERERLUAB & Ui, Yok, V. parahaemolyticus &
DU TEHUR OFHEE 3 Bk r F U v AEmD
bor I,

2. {EREE, {HRUSEH

A7 ¢ Spiral Plater model B-250 (Spiral System #-)

B WMy — v (EHFEHM), X v~ F1009-
430y v~V (Trrav) RUOGILLERLAZE
£ 85mm, A 22mm, EX 3mm O {—J v I
BrsAT4A2 (Fig 1),

Bz - TCBS (A7), MLCB (A K), DHL (3¢5,
Op3E 5 Zaiin~<v = » FETER (MS) (IH RU
FRERSEIRES L (3RID).

3. ANETT v PEXTROGERAE

X7v~ 11009 - 4 5H > » ~ VIZHER L WEE
B+ IR F AT 4 A2 %2y bL, Fig.2 IR
F oL RO R — A0 b BMERE R GIEL,
TREMM Y 5 AT 4 2 7 WIZHE AR ES LIk
TR e dRE XS, ERFUARA L ek, &
SAT 4 A RBHE Y £y PTHIRL T LR X o
THAEADIER RO RS ST b EEDfs &
U ieh, 4 FEIETERORM2ENR7 7 v big
PR o e TE L, EAICEL TR, 75
B (35°) T 2GR, FERfiL .

BT REAR OE G, WHSY +—~ V&
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Tig. 1. New apparatus for flatting agar media
of four compartments petri dish

Diameter: 85mm, Bore: 22mm, Thickness:
3 mm

WS Lo pd o TA RS A A0 - R - RS
s 0 A B &

4. @EHARFZE

4 THFEN AL U9 4 BT A& O B RS APEUEHT S
W SPL A FU TGS LU 4 S TR I s
L, 35° - 18~24B5 LM TR R % 47 o fo. BT
Huut, HOEITSERITNEY OHETIT o7, 4
IR NR A S & & 2 oD IETRTIERE TN
DUTEE RN L 721, FrC o KBl Lichiaie
Efo, HEELIOMU T OB G GEN DO UTE DTN
T I L, FoUTEor 4L, Sk (0.037
ml) TErL, ml M b O E L

5. F—5ORR

WAL 4 3T T o TR BIU 4L
3, HERATL, PR OFIGSE LV TR,
L AW IL Welch o t 5@ 174y, TSEAZA
LR U e,

1. Spiral Plating System TZHIBR L4 o g
EREXELDET T v PERTIROLE
SPL {%, v = — FIID X 51T 2R3¢5
L Az Sample if 2 X4 €T 4 IR BV 20K
T2, Fig. 3 £iflicit e X7 v~ 11009 +
4 53 v — VISR W O H S THE - B
R 4 HFEETREAI D L, FhoHERsS
WIS ERERED TR Y v R Y B, @
o AN TERNYRD. T, SEEIDARVSE
11, BASEOATIYELRT 2 KA ND b ETEY

Fig. 2. Demonstration of the four compartments
flat agar plate

Flat agar plate non-flat agar plate

Fig.3. Comparison of bacteria colonies on the
four compartments flat agar plate (used
new apparatus) and non-flat agar plate
(Conventional method) from suspension
of 104~105 bacteria/ml inoculated by
spiral plating system

FoEThew, ElikEikeTaoatEinol
It FIT, FRLIL V- yREsrs 27
4 A7 ZHCTIERM L4 53l 7 7 » FIERSHRICER
ik o5, Fig. 3 TRt o & S FEFER B
Txfe. ¥, B 103, 104 105/ml o R A
Lizk o5, Figd imLic & < E—Tilkt 2 B8k
FTAHZENTE, WAL CLHiTcgikceEn o

L EMEAL 7.
2. BHREEAHET T v PEXPROBHAEE
DE

1) IR P

4 7 T v PIKPLLT SPL TR 2RIk L,
FATCHE L ONEY NET 5 i, S
aureus 102~105/ml 0B PSRRI 2, B3k
T & IRRPUE (Bate TR ) R4, BE S
To AR5y EFEREAR 100 25 400 AR U 4 77 7 » b
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Fig.4. Bacterial colonies on four compartments
flat agar plate from suspension of 103,
10¢ and 105 bacteria/m! inoculated by
spiral plating system

FERTEHT 100 #2, A 500 fucipEk L, WERRKER
gL fm.

FORER, 102/ml 306 Ci3, S IIERTERIZ 100
¥orhoot (99%) wHiEAHBI Lo L, 4 4
75 v FERERRA S & $60~70%1 U BBl
+, BB TE ot

103/ml 3F T, X T O WA - 4 HE 75 »
PR AHB L 1o T, WERERS LG
HRIEHINERR & b & R ERGHEE (ERL Iz
(Fig.5). = 0#%, HAEE 4 307 7 » FFERTF
ORI (I ~IV) DFEFSERE L e

Rp =V HRL, TR O O 3. 78 NI T
SEOXL L, t B t i1 0.00281~0. 68580 D
Bzhbh, 5%HEKETHEOEIEDLRh o
T feX, Fig.d O GE I ~VORFILTXT SPL
D 7 KN p LB O IET R IR T BN S E F 5
LA DTHS.

10¢/ml FRpcix, 103/ml 3R & FAIRE, Moims 4
BT 5y FERERELSANETR B2~
VL, 463 WiHTHESEL D S BILEL
<, tiRER t 4T 0.11602~0.63100 OHETH D,
5 B RTEANREETHEDEIED L isd o .

105/ml G K} C ik, MIRRTR O R Aithatix il
ez —v R L, B 12T, FHEE b5
L 1.15325~1.97118 OEH THHULELLEDH
Ricdt, tBUETHEIIL t H2.90714 THEDEMN
BAdbhi.

L ED#E G, S, anrens | TR0 24 EEIRRSS
B L4 2@ 7 5 » FIREFRIL, ml b
103~10% [HHMEET B ¥ v S A s\ TR E SR
RERCEH LA HEDH 5 & & adoh » .

2) 4 TEEOFRRIE R V1B

®IZ, 457 T v FETOERS, BAEISETMT
B TEBGERIFONE 51w IR T3 0DIRD
BT > Tc. V. parakaemolyticus, S. typhimurium,
E.coli TRV S. aureus D4 £ OTHfi% 103~105/ml 12
785 X O WIRA LA I0fE RS RIGAR 2 L,
£ T L 4 fH oYK (TCBS, MLCB, DHL
RUTMS JERIE) ek - BE IR, 45
E7 7y FERHR (4fEACHEE 1 DY v~V
o, BEED 4108, & 150 BUTERL, &K
RUREH S LML 4 57 5 » PIERPRIC
FETF Lo IETE Bkl L.

FOER, AW O RF L b 104~105/ml Tl
V. parahaemolyticus LR ¥, 5% HFEKIETH L X
S b T 2 o 7o A, 103/ml Tk S. typhimurium
PHREFEOERD DL Lirl, | ZHEEKEE
TV V. parahaemolyticus, S.aurens DI FEDZEMN
= his (Table 1).

3. BRERMHOLE

4 A RS LAk 100 #{k% SPL # AT 4
S & AL TSR R B U 2o PR DR (I A ez
L (Table 2). ZofS5H, RMFEIIL4G5E 7 5 »
P SRR T8 65, MEAMIEISERIE TR 4 1
HDIERFR AT B 7230 400 BUC kT35 & L ITig
D 2520 3P L. LichioT 1 HERY b o IR
RENT, 447 5 » PERPREMECSL, i
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Fig.5. Comparison of numcrical analysis of replicate colony count on 100 samples of Staphylococcus

aureus suspension (103~105cells) by the whole agar plate and four compartments flat agar

plate mecthod

®

: Whole agar plate method

@~@®: Four compartments flat agar plate method
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Table 1. Statistical analysis of comparative replicate colony counts on each 10 samples of S. aureus,
E.coli, V.parahaemolyticus and S. typhimurium suspension (103~105/ml) by the whole agar
plate and four compartments flat agar plate method

Staphylococcus aureus Escherichia coli
Method
103 104 108 108 10* 108
X=8.05¢ X=4.019 X=5.026 X=3.335 X=4.364 X=5.206

Whole plate

method
V=0.00122 V=0.00085 V=0.00284

V=0.00554 V=0.00413 V=0. 00069

Four compartments
flat plate method

X=2.970 X=4.026 X=5.030
V=0.00484¢ V=0.00303 V=0,00277

X=3.411 X=4.374 X=5.198
V=0.00705 V=0.00420 V=0, 00246

Whole plate method:
Four compartments

F=3.95498 F=3.56858 F=1.02450

F=1.27220 F=1.01744 F=3. 564246

method t=3.41106 t=0,35526 t=0,16899 | t=2.1415] t=0,346321 t=0.450404
Vibrio parahaemolyticus Salmonella typhimurium
Method
10° 104 105 10° 10¢ 105
X=3.721 X=4.802 X=5229 | X=3.355 X=4.153 X=5.160

Whole plate

method
V=0.00689 V=0.00192 V=0, 01003

V=0.00825 V=0.00298 V=0.00064

Four compartments
flat plate method

X=3.582 X=4.660 X=5.251
V=0.00520 V=0.01093 V=0.00335

X=3.411 X=4.088 X=5127
V=0.00706 V=0.00968 V=0.00813

Whole plate

Four compartments

method: F=1.32674 F=5.69426 F=2.99873

*x *kw)
t=3.99668 t=3.96077 t=0.60141

F=1.16877 F=3.24893 F=12 7900
t=1.43141 t=1.82678 t=1.11449

method
*: P<0.05, **: P<0.0l, W): welchs test
Table 2, Media and equipment requirements, and process time and sample-handling capacities
of the examination of 100 samples of bacterial suspension by the method of whole agar
plate and four compartments agar plate
Plastic pe Media Total time | Sample per
Method tri dishes (100 samples) hour
T TCBS MLCB  DHL MS P u
ml ml ml m! min,
Whole plate method 400 2000 2000 2000 2000 252.0 23.8
IV e { 100 | 1050 1050 1050 1050 81.6 74.0
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Effects of Zinc diethyldithiocarbamate on the Prenatal and

Postnatal Developments of the Rats

Shinsuke Nakaura, Satoru Tanaxa, Kunio Kawasurva,

Akrira Taxanaka and Yoshihito Omori

Zinc diethyldithiocarbamate (ZDEG) was suspended in olive oil and was given by oral intubation
to pregnant Wistar rats at the daily doses of 31.25, 62.5, 125 and 250 mg/kg during days 7 through
15 of gestation, and the effects of ZDEC on the prenatal and postnatal developments were examined,

NO changes in maternal body weight gain, food consumption and general symptoms were found in
the groups of 62.5mg/kg of ZDEC and below. In the 125 mg/kg group, slight diarrhea was observed.
In the highest dose group of 250 mg/kg, maternal body weight gain and food consumption were markedly
suppressed, toxic symptoms such as piloerection, diarrhea and syntexis were seen, and 7 out of 22 dams
died.

At the 20th day of gestation, there was no evidence of an increase in fetal death or of malformation
attributable to the treatment with ZDEC in any of the dose levels examined. In the postnatal
examination, the developments of the offspring were well maintained at dose levels of 125 mg/kg and
below without any evidence of disorders attributable to the treatment on morphological examination.

It is conculuded that ZDEC has no teratogenic effect in rats under the present experimental conditions,
although the compound, at dose levels of 125 and 250 mg/kg, eclicited maternal toxicity.

(Received May 31, 1984)
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e—e ZDEC 31.25mg/kg
+— ZDEC 62.5 mg/kg
»—=+ ZDEC 125 mg/kg
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Fig. 1.[Effect of oral administration of ZDEC on body weight of pregnant rats

o—oControl
«—+ZDEC 31.25mg/kg
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Fig. 2. Effect of oral administration of ZDEC on food consumption of pregnant rats
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Table 1. Effect of oral administration of ZDEC on pregnant rats
Doses (mg/kg/day) Control 31.25 62.5 125 250
No. of dams examined 21 23 22 23 21
No. of dead dams 0 0 0 0 7(33.3%)
No, of dams for fetal examination 14 15 15 1s 14
No. of dams with totally dead fetuses 0 0 0 0 0
No. of corpora lutea 192 202 217 211 214
(mean+S.D.) (13.7+1.9) (13.4£1.4) (14.4£1.7) (14.0£2.0) (15.23,0)
No. of total implants 171 181 184 188 181
(mean+S.D.) (12.2£2.4) (12.0£2.3) (12.2+1.1) (12.5¢1.6) (12.9t2.4)
Implantation ratio(3) 89.8 89.2 85.6 89.6 85.4
No. of dams for postnatal examination 7 8 7 7 -
No. of dams with no pups delivered 0 0 0 0 -
Table 2. Effect of oral administration of ZDEC to pregnant rats on spleen weight

Doses (mg/kg/day) Control 31.25 62.5 125 250

No. of pregnant rats 14 15 15 15 14

Body weight (g) 394125 40326 38240 381429 37831

Spleen weight

Absolute (g) 0.86+0.16 0.86%0.15 0.89+0.15 0.85+0,12 0.90£0,16
Relative (g/100g) 0.22+0.04 0.22+0.04 0.23+0.03 0,22:0.03 0.24+0.03

Data are meantS.D.
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Table 3. Effect of oral administration of ZDEC to pregnant rats on fetal development

Doses (mg/kg/day) Control 31.25 62.5 125 250
No. of dams 14 15 15 15 14
‘No. of total implants 171 181 184 188 181
No. of live fetuses 164 177 180 180 172
(mean+S.D.) (11.7:2.5) (11.8+2.4) (12.0:1.1) (12,0£2.2) (12.2£2.7)
Sex ratio (Male/Female) 0.71 0.86 0.78 1.02 0.93
Body weight (g)
Male (mean:S.D.) 3.8:0.2 3.8:0.2 3.620.4 3.7£0.3 3.4£0.4
Female (meantS.D.) 3.5£0.2 3.5:0.2 3.3£0.3 3.5£0.3 3.2:0.4
No. of dead inplants 7 4 4 8 9
Farly death 7 4 4 8 9
Late death 0 0 0 0 0
Mortality (%) 4.1 2.7 2.1 4.9 5.6
No. of fetuses with malformation 0 0 0 0 1(0.6%)

Table 4. Effect of oral administration of ZDEGC to pregnant rats on skeletal development of fetuses

Doses (my/kg/day) Control 31.25 62.5 125 250

No. of dams 14 15 15 15 14

No. of fetuses 112 118 120 123 117

No. of fetuses with malformations
Cleft palate 0 0 0 0 1( 0.8%)

No. of fetuses with variations .
Cexvical ribs 8( 7.33) 11( 8.2%) 5{ 3.7%) 2{( 1.5%) 10( 8.9%)
Varied cexvical arches 0 0 2( 1.7%) 0 4( 4.2%)
Varied thoracic centra 11(11.0%) 5( 4.3%) 6( 4.9%) 5( 4.4%) 4{ 3.08)
Split thoracic centra 3( 2.73) 2( 1.6%) 1( 0.7%) 0 3( 2.2%)
Varied stermcbrae 71(64.0%) 71(59.7%) 76(63.6%) 78(64.1%) 97 (81.4%)
Lunbar ribs 39(33.7%) 48(43.3%) 45(37.4%) 71(58.5%) 37(31.1%)
Varied pubes ' ] 1( 0.8%) 0 0 0

Ossification state(average number)
Metacarpus 7.5 7.8 7.4 7.6 7.3
Metatarsus 8.0 8.0 8.0 8.0 8.0
Sacro-caudal vertebrae 7.9 8.2 7.9 8.0 7.7

Occurence rate(s) in parenthesis is the average of the incidence in each litter,

i D F Y e SRR TEI R SR ESTSF (R ANy ol T ORICHTETED bR o7,

Zinc ethylphenyldithiocarbamate (ZEPC) 2 4E4R 5 2. RFCRETHE
v MRS LG, MG EemT s s &% Table 3 WW/RL @ Y, PHEFIRITH, %, K
MELW, T2 TARBCTLEET » tOWELY (FHERVKRFECRE LionfEit e ZDEC R o
JUELRe Ui (Table 2). U LREEE 4 ZDEC  RlCHEEEGED bR, o1,
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Table 5. Effect of oral administration of ZDEC to pregnant rats on postnatal development of offspring
Doses (mg/kg/day) Control 31.25 62.5 125
No. of dams 7 8 7 8
No. of implantation site 87 112 81 94
(mean+S.D.) (12.4+2.2) (14.0+1.1) (11.5+3.6) (11.742.1)
No. of newborn at birth 84 108 80 90
(meantS.D.) (12.0£2.4) (13.6+1.5) (11.4+3.6) (11.3£2.3)
Delivery index (%) 96.7 96.3 98.9 95.4
No. of offspring at 4 days 82 105 77 84
(mean+S.D.) (11.7+2.1) (13.0+1.2) (11.0+3.5) (10.5+2.0)
Viability index (%) 97.9 97.5 96.7 93.9
No. of offspring after selection 68 80 63 76
at 4 daysa) (meant+S.D.) ( 9.7+0.7) (10.0+0.0) ( 9.0+1.9) ( 9.2¢1.4)
No. of offspring at 4 weeks 57 70 58 63b)
(mean+S.D.) ( 8.1£3,0) ( 8.7£2.0) ( 8.2:1.8) ( 9.0+1.7)
lactation index (%) 83.5 87.5 92.8 83.7
No. of offspring at 10 weeks 56 70 58 62
(mean+S.D.) ( 8.0+3.4) ( 8.7+2.0) ( 8.2:1.8) ( 8.8:1.6)
Survival index (%) 92.8 100 100 98.5

a):Litters with a total number of offspring greater than 10 were reduced to this

nurber on the 4th day after birth.

b): All offspring from 1 dam in the 125mg/kg

group was killed by cannibalism of the dams within 4 weeks after birth.

Delivery index=(No. of offspring at birth/No. of implantion sites)x100

Viability index=(No. of offspring at 4 days/No. of offspring at birth)x100

Iactation index=(No. of offspring at 4 weeks/No. of offspring selected at 4 days)x100
Survival index=(No. of offspring at 10 weeks/No. of offspring at 4 weeks)x100"

These indexes are the average of the incidence in each litter.
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Table 6. Effect of oral administration of ZDEC to pregnant rats on absolute organ weights of offspring
Doses (mg/kg/day) Control 31.25 62.5 125
"Sex of offspring Female Male Female Male Female Male Female Male ~
‘No. of dams 7 8 7 7
No. of offspring 34 22 ' 34 36 24 34 27 35
Brain (g) 1.92£0.07  2.05:0.10 1.8840.15 1.97:0.16 1.93+0.06 2.06:0.11 1.92:0.08 2.03:0.10
Pituitary (mg) 12.9£1.74 10.3:1.90 11.6£2.63  11.5:1.81 13.6:2.63  12.2:1.96 11.9+2,54 10.7:2.21
Thyroid (mg) 18.0:2.35 21.9:5.92 ' 18,0:3.00 21.242.65  21.525.33 23.6£6.38  19.7:3.63 22.1:4.10
Thymus (g) 0.47:0.12  0.5910.12 0.50£0.10 0.60:0.12 0.44:0.10  0.59:0.17 0.45£0.08 0.52£0.12
ticart _(g) 1.05¢0.14  1.53:0.31 1.01:0.10  1.4410.30 1.07:0.15 1.55:0.26 1.08£0.11 1.46:0.17
Lung (9) 1.61:0.24  2.10:0.31 1.72:0.30  2.14:0.49 1.81:0.41  2.29:0.41 1.68£0.27 2.06£0.35
Liver ‘(g) 11.9+1.12 17,.9+2.94 11.5:1.26 16.4+3.39 13.6:£1.77 18.1£3.35 12,2£1.70 16.5£2.92
Spleen (g) 0.57£0.08  0.80£0.07 0.61£0.09 0.78:0.14 0.64:0.08  0.91:0.22 0.62£0.07 0.82+0.14
Xidney (g} R 0.98:0.11  1.42:0.19 0.95£0.10 1.41+0.20 0.99+0.11  1.49:0.27 0.98+£0.13  1.37£0.19
L 0.97£0.09  1.42:0.21 0.93:£0.09 1.36£0.18 0.9930.11  1.46£0.23 0.99:0.15 1.38:0.19
Arenal (ng) R 35.5¢4.74  30.7£5.60 32.1£4,80 29.4:5.84 33.645.83 31.1£7.96 31.1:3.89 26.1+4.80
L  34.9:5.48  30.4:5.67 35.3£5.51  27.926.95 35.6:6.89  33.4:8.63 32.4£7.05 29.145.97
Utexus (q) 0.41:0.08 0.42:0.09 0.49:0.10 0.38:0.04
ovary (ng) R 85.4:15.5 90.3:11.3 83.9£20.9 82.4£10.7
L 90.9£14.3 86.4:17.8 89.8:23.1 84,2:16.1
Testis (g) R 1.8640.15 1.76+0.12 1.70£0.16 1.77£0.11
L 1.84£0.14 1.76£0.15 1.70£0.15 1.76+0.10

Data are mean:S.D.
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Effects of Azathiopurine-feeding or Bone Marrow Transplantation on
Leukemogenic Activity of N-Butyl-N-nitrosourea (BNU) in Donryu
Rats (I) Scquential Observations of Immunological and Histological

Changes in the Subacute Stage

Kyoko Furura, Toshiaki Ociu*, Chiaki Matsuoka and Akihiko Maekawa

Eleven-week-old male Donryu rats were given a 400 ppm BNU solution as the drinking water for
5weeks, thercafter treated with continuous feeding of 0.04 or 0.012% azathiopurine containing diet or
single intravenous injection of 5x 107 bone marrow cells. Rats were sacrificed every 5weeks until the
25th experimental week and the immunological state was examined by PFC assay and histological changes.
BNU administration for 5 weeks caused a marked immunodepressive state, hypoplasia of hematopoietic
organs such as the bone marrow, spleen and thymus, and also atrophy of the testis, These changes were
improved by bone marrow transplantation. In contrast, recovery from the hypoplastic state was delayed
in rats given azathiopurine diet after BNU-treatment. Two leukemias were induced in both the group
given BNU only and also the group given BNU +-azathiopurine, respectively, although no leukemia was
observed in the BNU-bone marrow transplantation group. It is suggested that not only the transforming
but also the immunosuppressive activities of BNU play an important role in BNU-leukemogenesis in rats.

(Received May 31, 1981)
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Fig. 1. Experimental design for examining the

effects of immunological treatments on
leukemogenesis by BNU in Donryu rats
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Fig. 4. HypOplasm of the bone marrow observed
in a rat given BNU solution for 5 weeks
(x 100, H-E).
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Fxg 6. chere dcprcssxon of thymocytes from
the thymus at the 5th experimental
week (x 100, H-E).
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Fig. 7. Repopulation with lymphoblasts and
thymocytes 5weeks after completion
of BNU treatment (x 100, H-E).
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Fig.8. Disappearance of spermatogonias and
spermatocytes from the testis, partly
recovering spermatogenesis 5 weeks
after completion of BNU treatment
(x 100, H-E).
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Lffects of Azathiopurine-feeding or Bone Marrow Transplantation on
Leukemogenic Activity of N-Butyl-N-nitrosourea (BNU) in Donryu
Rats (II) Effects on the Induction of Leukemia

Toshiaki Ociv*, Kyoko Furura, Chiaki Matsuoka and Akihiko MAEkawa

Eleven-week-old male Donryu rats were given a 400 ppm BNU solution as the drinking water for 5
or 15 weceks, thereafter treated with continuous feeding of a 0. 017 azathiopurine diet or single intravenous
injection of 5x 107 bone marrow cells. The experiment was continued until the 90th experimental week.
Final incidences of leukemias were 31~5497 in the groups given BNU for 5 weeks and 77~822] in the
groups given BNU for 15weeks. Azathiopurine feeding after 5-weck-treatment with BNU showed an
increase in the incidence of leukemia, although a statistically significant difference in the incidences was
not demonstrated between the group receiving BNU and azathiopurine and the group given BNU alone.
In contrast, bone marrow transplantation could not save the rats from induction of leukemias by BNU.
These results suggest that the destruction of immuno-surveilance play an important role in the progression

of leukemia in rats,

(Received May 31,
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Table 1. Incidences of leukemias and tumors in various organs

No. of Average No. of No. of Number of rats with tumors in
Exptl. ats survival rats rats —
groups . period with with Digestive  Pituitary Mammary
examined (Wk+SD) tumors leukemia tract gland gland Others
1 32 58.5+18.1 5(16%) 0 0 3(9%) 1(83%) 1(3%)
2 29 57.3+15.8  7(24%) 1(3 %) 0 4(14%) 1(3%) 3(10%
3 29 41.0x12.6 16(55%) 10(34%) 7027%)  207%) o 207 %)
4 28 36.8+£10.8 18(647%) 15(54%) 3(11%) o 1(42%) 4(014%
5 29 39.4+13.8 16(55%) 9(31%) 6(21%) 1(3%) 1(3%) 6(21%)
6 22 22.1+ 3.8 19(86%) 18(82%) 1045% 0 0 4(18%
7 22 21.8+ 4.0 19(86%) 17(77%) 8(36%) O 0 2(9%)
Table 2. Average survival periods of rats with leukemia and incidences of various types of leukemia
. No. of Average
Exptl.  rats survival Myeloblastic Myelocytic Eosinophilic Erythroblastic Lymphoblastic .
groups  with riod leukemia  leukemia  leukemia leukemia leukemia Unclassified
leukemia (Wk+SD)
1 0 — 0 0 0 0 0 0
2 1 46.1 0 1(10%) 0 0 0 0
3 10 42.4:%13.0 1(10%)  3(30%) 0 0 1(10%) 5(50%)
4 15 8.2+ 9.5 0 6(40%) 0 17 %> 3(20%) 5(33%)
5 9 39.0x11.3 1(11%)  2(22%) 0 1(11%) 5(56%) 0
6 18 22.2+ 4.0 O 4(22%) 1(6 %) 7(39%) 3(17%) 3(17%)
7 17 220+ 4.1 0 5(29%) ] 10(59%) 106 %) 1(6 %)
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Table 3. Number of rats with various types of tumors
Exptl. groups
Organs Histological diagnoses
1 4 7

Forestomach Papilloma

Squamous cell carcinoma
Duodenum Adenoma

Adenocarcinoma
Ileum Adenoma
Colon Adenoma
Pituitary gland Adenoma

Adenocarcinoma
Mammary gland Fibroadenoma
Liver Hemangioma
Spleen Hemangioma
Ear duct Papilloma

Squamous cell_carcinoma
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Thyroid gland Adenoma
Adenocarcinoma

Adrenal gland Adenoma
Kidney Fibroma
Meninx Meningioma
Trigeminal nerve Neurinoma
Subcutis Fibroma
Testis Interstitial cell tumor
Omentum Hemangioma
Retroperitoneum Hemangiosarcoma
Lower Jaw Osteoma
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Establishment of Test Methods for examining Promoters of Hepatocarcinogenesis—

Promoting Effects of Phenobarbital, Butylated Hydroxytoluene and Barbital

Fumio Furukawa, Kazuhiro Tovopa, Takeshi Kokuso,

Michihito Takanasur and Yuzo Havasur

Carcinogenesis is considered to consist of at least two stages, initiation and promotion. The initiation
stage is thought to involve only one step whereas the promotion stage may include several steps. An
initiator is a substance which results in the induction of tumors when followed by the repeated application
of promoting agents. This fact indicates that the detection of promoters as well as carcinogens is an
urgent necessity.,

In the present study, the promoting effects of phenobarbital, butylated hydroxytoluene (BHT), and
barbital during hepatocarcinogenesis initiated by a single injection of diethylnitrosamine (DEN) were
investigated. The test compound was added to the diet for administration. After 40 weeks, a significantly
higher incidence of liver tumors could be seen in the phenobarbital and barbital groups as compared to
the control group. Assessment of the promoting effects was also carried out by analysis of the degree of
development of y-glutamyl transpeptidase (GTT) positive foci which are considered as preneoplastic
hepatocyte lesions. The number and area were calculated with the aid of a semiautomatic image analyser
TAS-plus (Leitz, Co., West Germany).

The results indicated that phenobarbital and barbital are promoters of liver carcinogenesis, whereas
there was no evidence of a promoting effect of BHT during hepatocarcinogenesis.

(Received May 31, 1984)
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FINE 4 L e R it AK RO 22 5 L. 3
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Fig. 1. Experimental design for examining appro-
priate mecthod and dose for initiation using
hepatocarcinogen, DEN.
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Fig. 2. Periodic changes of GGT positive foci



HIIS : FEE Y v e — 2 — DIREBRF ORI+ 5 ERMDIE
AAER~NDT v —v g VIERARDOWLT 73

TFELe FrEdy b=y,

T2l LER~ 1,

SEETEDEHF
B LTHYThB EZ BRI
H%:&W%ﬁ%f»m;%fn%—ﬂ—
EfBo%H

4 =v=—x—}r LT DEN 2 | @53

XER 2

DHERI VG 7 e — 2 ~{FRORELXABLL,

R BRI DT ¥ AR LR L .
KRR O T5E

78 F344 7 » + (AEF+—A RV -5=) 80
EaEY, thbi 4IRS A0 s Ui, S5
D F A% Fig. 3 RL & 5123 T D I iE
FK iRt L7 80 mg/kg {hkiEE D DEN 2[EEPR
1 (0.5mi/100g i) #FE5Lf=Y=~> 2
VERE Lic. 0% THIREIEE UCHERATH
FL, 2THY 1 HA% X D 0.05% phenobarbital Fin

Experimental weeks

Groups 0 1 40 (W)
3
1 ]
3
2 L o IIIllymm,mmyyruy s, yihrs

4
3

J' DENbSOmg/kg 0 05% Phenobarbltal

in diet
74 1% BHT in die g 0.5 % Barbital in diet

Fig. 3. Experimental design for examining promoting
effects of Phenobarbital, BHT and barbital
on hepatocarcinogenesis initiated by DEN in

ARV =v=—aVDH

[BIER TR, 3PHXIEMKR X v 1% butylated
hydroxytoluene (BHT) ¥EinERGRCRE, 47T
LEM#E L D 0. 5% barbital J5 AR R CHATT L .
SRR, oMy R, EMEC RN
T ot ERIVBHBIGHEBCTRCOEFIIRZE
BU, HRif1, Rl SE LABRIESE Y T 7. FIR
ST A TEL, ﬁ%l&ﬂ*k%x I,
W7 VIR TRERT, BHEOFETT 747
AU Ie. Bivs 7 4 v, BYILARPHL GGT &
H.E. 5% L, BAOERH - b o GGT Bt
Fais (N) EEHE (A) % 5 4 7 #8 TAS plus i C

WEERAT .

HEfb2EpnsRlL, Mo glutamic oxaloacetic tran-
saminase (GOT),
(GPT), lactic dehydrogenase (LDH), alkaliphosha-
tase (ALP),

LROFZGIT eV 2 — TR KT L.

1 R
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B CHBIEC L LA o BB i b -, Eh
R o BT Lichs, BHT fECi 24l
24T, barbital J-CiL 7 fA% fighting 12 X 5 Hilt
LEF T L.

RIS B B RFTE Table 1 IR L2k <
KWIET 8.2+ 1.2 g TH - 7 DIC -~ phenobarbital
PECik 13.3x1.9g, BHT J¥TIL 14.8+£2.2g, bar-
bital FETi% 17.9+2.3g L WFh LB L WHIINMNTE
Hbhhtc, HEHFANTIE Welch’s test 12 X 355K
TBTHEEIURERE ., BEY ) OFERT B
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MR R O P ELEARAIIHSR I ds v~ Tk Table 2

glutamic pyruvic transaminase

7-glutamyl transpeptidase (GGT) =D

F344 rats. IR LA PR O S B 20 1 flic st
Table 1. Body weight, liver weight, and liver weight/body
weight of animals at 40 weeks.
No. of ly Liver Liver wt/
Groups effective Weight(g) Weight(g) body wt (%)
animals (mean + S.D.)
1. Control 20 365449 8.241.2  2.6240.12
2. Phenobarbital 20 368+26 13.341.9*  3.6040.35*
3. BHT 18 353436 14.8+2.2% 4,1940,27*
4. Barbital 13 402+35 17,9+2.3%*  4.4640.36*

* p<0,01
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Table 2. Tumor incidence of phenobarbital, BHT and barbital

treated rats after initiation by DEN on hepatocarcino-

genesis at 40 weeks.

No. of Total No. of Average no.
effective No. of rats with tumor/rat
Groups animals tumors  tumors
1, Control 20 1 1 0.05
2. Phencbarbital 20 6* 5 0.30
3. BHT 18 1 1 0.06
4, Barbital 13 6% 6% 0.46
*p<0.05
Table 3. Serum biochemical data on hepatocarcinogenesis initiated by DEN
in male ¥344 rats(Mean+S.D,)
GGT GoT GPT LDH ALP
Groups (mu/m1) (KU) (Ku) (Wu) (KAU)
1. Control 2.310.9 114445 60471 6864362  10.8+3.0
2. Phenobarbital  3.9#5.5% 118477 67451 14814871% 10,5+4.1
3. BHT 2.5+40.6  161+11* 26+ 7 8304659  17.0+1.0
4. Barbital 3.040.8 124419 31+ 6 1819+598* 10.3+0.9
* p<0.01

L phenobarbital Jif ¢ 20055, BHT ¢ -cit
18fh 1 7, barbital FE CiX13E 6 FliIZ b h,
barbital JHTITF AT EEA R E hute, fRIE
ZMPHIC X 5 & BHT 3F Tk GGT BilefifraiEic
FITRIFER D FFAI 45 S R H R RE T %
snlie (Fig.4). BHT IR 303 5 PR ER ORY
ST HE Yo ToflE TianinE B ki Lok
Zilnbhich st (Fig. 5). Lol GGT Huhk
jid e Tig 4 iAo 5 GGT iR
PHBLU Ty, ML X 2% fi R AR
Bk Fig. 6 o X SR ah, (N L O mE(A)
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mm?/em? L 1L Ty o, —J5 BHT FECImET
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HOFHDTRIGE TS 572 F iz, barbital PE-CiiMm
B (A) 0.48 mm?/em? AL (N) 4. 20fH/cm? L 1fn
CER S SNy '
MG Akt 7E 7 — 2 — 1% Table 3 IR L=<,

GGT 3{FRET 2.3£0.9 (mU/ml) THoDIT
H. U, phenobarbital $£-Ci% 3.945.5 (mU/ml) ¢43
Tictinim L, GOT ikl 114245 (KU)
ZitL BHT fETix 161411 (KU) EHiindixbh
7o. LDH —Ti3xRLE 686+362 (WU) izxf L pheno-
barbital Zf 1481+871 (WU) barbital J 18194598
(WO) 2 uTFREBIMBALR TR D, 7UENERD
Bhic,

I 15

4=vm—~a~¢ UTDEN % [ {51, Fex
— 2 — D¢ phenobarbital, BHT, barbital %4
L 755, phenobarbital $f-Ciziiffieo iiine GGT [
PEMANt R, WLioR, M GGT o B4R
whhte. Lol BHT Jpciiifionins s bhig
Wiz GGT Bt as8iin L s b TELA e FRERS
#R Lz, —Jj barbital PECIFEE ORI MRS S
o drbb T, GGT MR © Bm%EE

whhieh ot
:»%.

PN

STt 5 7 v &~ % — DFFEEI ROV T
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Fig.4. Periportal zonal reactions of GGT positive
area are seen by histochemical method. The
section corresponds to the same figure shown
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Fig. 5. No remarkable changes are seen in the liver
of a rat treated with BHT for 40 weeks.

Hematoxylin and eosin staining, x50

in Fig.5. GGT-staining, x50

19714E Peraino & A% 2-acetylaminofluorene (AAF) %

JEIAREL G-t phenobarbital % #3532 & FFESE LY

Fig.6. Microcomputer image of GGT positive lesions
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phenobarbital @ 7' r &~ 3 YER Xk v T DEN
%> 3-methyl-4-dimethylaminoazobenzene ‘GiZfz X v
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¥ a VOBFRC R VT iL ATPase, G-6-Pase Di%i4:
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AT S S BTV S, Zhb
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i %
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ding to Fig. 4.

TR END L RT3 26 | TIRRIFORERE
Sl ~— 2~ LTS = v =— 2 — D5,

No. of GGT positive lesions Area of GGT positive lesions

(No./cm?) (mm2/cm?)
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Fig.7. The number and area of GGT positive lesions in the

animals treated with phenobarbital, BHT and barbital
after initiation by DEN in male rats,
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4548, BHEMEOEG 2T - cp’, GGT iwonT
% Fig. 2 mL 7 S0ppm DEN % kK& L
T4 Lic il & 80mg/kg DEN % ip. 1
[ Ee45 U 2356 TR ET (A), M (N), B
IRERR A U 2R L T b, 80mg/kg {EIiE
DEN % | MIUESINER - Jidhidi 4 = v == g V000
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IhHIBIA RS B i, L L barbital JECix GGT
PRI D B DD » 1212 D ddo & TIEL T
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BTy RO~ o ATHREN e o fcl IRT
WGP e a D REZ S W TR BHT 0 et — £
— M BT E e d » 7ops GGT ka3
FURMIETC RS 2 s h, 2 s ORI O fETE
PSR SN E OB PR LRE L e B 2 & 28
WL, @ X5 eI B GGT B FURo 8L
{353 r o> phenobarbital, ethanol, norethandrolon,
b NRB T E MM
EXRTVBH, FOTITDOLTRULNMTIRT
“\7’-‘:\“18-21).

barbital @ 45 F{ERBRIZT TR SD {5y F X
BeCsFy Shv v A% JINT i Sh, Wi Ciauhik
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Cytogenetic Effects of Gaseous and Volatile Chemicals on Mammalian
Cells In Vitro and In Vivo,

1. Chromosome Aberration Tests in Cultured Mammalian Cells

Toshio Soruns, Makoto Havasur, Atsuko MaTsuoka,

Minoru Sawapa, Midori Hatanaka and Motoi IsHIDATE, Jr.

The present studies are aimed to detect gaseous and volatile chemicals which induce chromosome
aberrations in cultured mammalian cells. Chinese hamster cells were exposed to test chemicals in the
gaseous phase, using the Gas-exposing System which has been newly developed at our laboratory.

The exposure chamber was equipped with a rotary holder to rotate the cylindrical culture bottles, in
which cells growing in a monolayer were exposed directly to gaseous chemicals. The cells were exposed
to each test chemical for one hour, and chromosome preparations were made after incubation for an
additional 23 hours,

Ethylene oxide and methyl acrylate induced chromosome aberrations in 39% and 100%; of metaphases
at the doses of 250 ppm and 190 ppm (the concentration in a gas-generator), respectively, while benzene
did not significantly increase the frequencies of chromosome aberrations. Actual concentration of methyl
acrylate in the culture bottle was monitored by a gas chromatograph, and found to be about one-third
of that in the gas-generator,

(Received May 31, 1984)
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RBREIT O O F ARGEY A7 s %EFRL, WILE
WG X 5 REAREFRAR LT, =F1
VEXFYVALF, AFALTIYVVA PRUNVEVRED
VT AR B s R Ryt R L e
DTHET 5.

% o

1. HABRATA

B Y ARRCEREOBE A TR T
& BNHEHBHIRCIRTE T 5 X ) K BEREAEE L iR
L7 BIRSF= v A= PRSIt EEE e s & — 2
%, THEPISR Y 7 AMSTECALREL, HRUA
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Activated 9 II

charcoal Gas-washing bottle

— 1]

Water-
bath

Standard Gas-generator

t

()Air-pump

Activated Gas-washing
charcoal @ bottle

Water-
bath

Gas- -
generating __?‘:—E—‘_‘—ﬂ—-[—l

heater —
Auto-injection
apparatus

Flowmeter

Fig. 1. Diagrams of the one-chamber type of the Gas-Exposing System.

Left: Flowchart for gaseous chemicals. Right: Flowchart for volatile chemicals,
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—%fli%, PG O~1rpm ¥ CECRETE
3. Bk A g=v A—Hooflin e vh—ank
ihiAts, FREFRD Y h— ik 9 ADEHEA D
OO Th hy, PR LTI 575, 1
{hH AT = V= TN — e R L
B, ISP, WUA R - o= T7 — 4 v 7 Th|
BPRTET 7 Mgl g h s,

IFRAALE T T oW T ik E T O R E S ik
SHTTIRY, OEEAET (KN-204 NSTT 1) %A
WD T 7 AT~ D Rty (Fig. ]
Right), HEEALITIEESC AR LR € =4
Y Iy 2 AGTIRATfUIT4 0T, EHEO%
£ (10, 20, 50 220¢ 100ml) & ASHEE (5~2705))
OB LRI Y 14pl/min 25 20ml/min & T
PR RWZECE D, S0 A S RHIIFE D [T 2
Kbz B EET, [ E zofrfinhics =
A—X by, fRENEEL S 95° ¥ CEEIE
TE3., PEbl B il S hi-Sdr 7w AFRERHT A D

RERLHMAIISAEL, YAT ARRTERDERER
BULT—FEREDO ¥ ARFET S, Y AT AT
BHRD =7 —atv 72 X D3 31/ min 2250300
B XHWT5H, MU ATEG T BWTIEE Lich
W AL 7 ARICEET DR (LB U L, ImagEir T

b, 7442—%0b, F=V =TS
nicth, EHEDHY, R UARIT - T Eh .
2. WikhH

= F U VI A NI, ARG Ak 0102 =5
vV A A M RIESE X DAL, SEAREE
125, 250, 500 ppm T 1 B§NGEAES S L. A F
TIUV A PRESVEVEIDGEET ML b AT
L, i 60, 128, 189, 378 ppm, H%i%, 15000,

126000, 31000, 38000 ppm T3 A RS L e

3. HWEMBICEBRBHRERR

AR F + £ =— X « ~ A AR —DOFHESNE
#: (CHL)® %R\ e, H3iZesb 8y 7 A85E
VA (45 mmgx50mm) ¢, 5x10° {HD AlaeiiE
L, EHEHEIEERC2 BMEFEL, $TLVRISERE i
%, BBy AR Uk, EEEIS ROENE
F = ¥ 3~ P 0O [AliGF A &~ OB 0. 25rpm



HRES : 7 ARROIER AL B Oni ALk 333 2 MIGE RS AR

I. ez v 2 RE AR RR 79
Table 1. Chromosome aberration test in cultured Chinese hamster cells treated with
ethylene oxide in gaseous phase (Direct method)
Time* Dose Polyploid Frequency (%) of aberrant cells ** Judge
(h) (ppm) (%) ctg ctb cte frg cse Total
1-23 0 0.0 1.0 1.0 1.0 0.0 0.0 3.0
125 1.0 2.0 0.0 1.0 0.0 0.0 3.0 -
3.0 0.0 1.0 1.0 0.0 0.0 2.0 -
250 7.0 21.0 20.0 0.0 0.0 35.0 +
16.0 25.0 25.0 1.0 0.0 43.0 +
500 0.0 12.0 5.0 17.0 0.0 0.0 30.0
2.0 9.0 4.0 22.0 0.0 0.0 30.0 +
* Treatment time - recovery time.
*% ctg: chromatid gaps, ctb: chromatid breaks, cte: chromatid exchanges,
frg: fragmentation, cse: chromosome-type exchanges including dicentric
and ring chromosomes.
Table 2. Chromosome aberration test in cultured Chinese hamster cells treated with
methyl acrylate* in gaseous phase (Direct method)
Time** Dose Polyploid Frequency (%) of aberrant cells *** Judge
(h) mi/h  ppm (%) ctg ctb cte frg cse Total g
1-23 0 0 1.0 0.0 .0 0.0 0.0 0.0 0.0
4.0 2.0 .0 1.0 6.0 ¢.0 3.0
0.8 60 4.0 0.0 1.0 1.0 0.0 0.0 2.0 -
1.7 128 2.0 56.0 39.0 16.0 8.0 0.0 70.0 +
2.5 189 0.0 74.0 76.0 8.0 23.0 0.0 100.0 +
5.0 378 Tox**** Tox

* Diluted 20 times with distilled water.
**  *** See the foot-notes in Table 1.

**** Almost no survival and/or mitotic cells,

& Ui, tafhy A OWREIHIEHEE 1 Wi e L, B
LTINS U2 i e AR R R L A

FeathiEA R 2 0ERITTIC 2 L2 § FALER (0. 2ug/
ml) HfF, JFE Y 7 THL, 75mM KCl
HFECISAEEATE® L. HTL MM L CEER
CKEERE 128, A&/ —A3%) T3~4EEERK
%, IR X DEERRERL, ¥ AYETHRE
L.

Wufa kDRI X RA o i BRI 100 iR D
W, BB ¥ v » 7 (ctg), Fti bt
(ctb), e bz (cte), WAL (frg), Huafhdl
ZXM (ese) 7n & DiEERE R S oMl v T h Thid
Bl 2R, WTFhhoEEREL2 1 MU ELD
S itan WELHEE ARk 5 &3, {5 kiilant

U b ERAR L. FIER A0 HBYREE 5 %
Fifkiatt (=), 5 BLEI0ZRIGRERE (£),
102 BN (+) & Ui

24
=1

1. TFLFEYME

Fp 4 =~ R SRR R —RETHIIGC X B kR
FeREA &4, Table 1 2753, Table 1 X F—
REOWT 2207 — 2% HRLTH oo, XA
—MER BT 2 DR U A VTR
RLTHS, 125ppm ¥ TR EARBIFRIRE
Motzit, 250 ppm iz ST LV R SERE D LA
N bhts. 2AOERVADESivE: 5L, 250
ppm Tix39% DA BB AT 0 S 3 A b i,

B
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Table 3. Chromosome aberration test in cultured Chinese hamster cells treated with
benzene in gaseous phase (Direct method)
?ﬁTe* Dose Polyploid Frequency (%) of aberrant cells ** Judge
“ml/h ppm (%) ctg ctb cte frg cse Total
1-23 0 0 1.0 1.0 0.0 0.0 0.0 0.0 1.0
10 15000 4.0 1.0 0.0 0.0 0.0 2.0 -
16.7 26000 2.0 6.0 0.0 0.0 0.0 8.0 *
20 31000 5.0 1.0 0.0 . 0.0 0.0 1.0 -
25 38000 Tox* ** Tox
1-47 0 0 2.0 2.0 0.0 0 0.0 0. 2.0
10 15000 9.0 0.0 1.0 2.0 0.0 0. 2.0 -
l6.7 26000 8.0 .0 0.0 0.0 0.0 0. 1.0 -
20 31000 7.0 .0 0.0 0.0 0.0 [¢} 0.0 -
25 38000 Tox Tox
3-21 0 0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
%-23% 20 31000 1.0 0.0 0.0 2.0 0.0 0.0 2.0 -
1.0 1.0 0.0 0.0 0.0 0.0 1.0 -
1-23 20 31000 1.0 1.0 0.0 0.0 0.0 0.0 1.0 -
0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
2-22 20 31000 1.0 1.0 0.0 3.0 0.0 0.0 4.0 -
1.0 0.0 2.0 1.0 0.0 0.0 2.0 -
3~-21 20 31000 1.0 6.0 3.0 6.0 0.0 0.0 16.0 +
0.0 1.0 1.0 1.0 0.0 0.0 3.0 -

*

**

FHICHE v+ v 7, DR URBBORERE TR T
\ie. 500 ppm TR SLHHIELL S ETL (30%),
YRz MET L.

Table 1 125733 T BILECILIEAE O A DR J2E
OUETAIE T A &, R AJE RS Ss1T HREET
TLTHD., AFATZY) VAL PRV EVEEITD
HAZ v b 7T 7RI E T, JeAENED
PEEDFY 1/3 BT ANOETIE Th o . =F
Vv E 4 FioBuTh, JEEoBEIEE IR
OPEED 1/3 LT 5 E, 50~165 ppm QI 35
WO R Re s LT B, ks, WA
7 u=t 757 0RELRESATRSGO DoLROT
I E .

2. AFLTIUVLAEL

AFAT PV VA GR35 EEA R <,
¥ 0.8 ml/hr OEALLTH I LVHIAEFER Ant
Hbh, it SLRVLOEAY
79 S E BN BT 01w, AN —ERED
HARFEEES T EAEETHD, £2T, AFL
77 Y v MRIERKTMHSHETRLT, 0.8, 1.7,
2.5 B 5.0mi/hr OIEALLCHREBEET 57z, Table
2 ZRLTH B (ppm) (IEALL, HRE, 4F

’ , *** See the foot-notes in Tables 1 and 2.

2, WiiRoiRAZERE (1800/bhr) b liiLicd
DTH 5.

60 ppm Tyt < Yl fh AT ORI A B g3,
128 ppm 12 35\~ Ti270% D AU He (O A3 AT D SFE AL
PEwbhic., E6IE, 189 ppm iz i\ Tid 100% Dill
Tz Ui i b, 378 ppm TiEFE LW HINAEIEX) I
NHBhT, BOMIIZHRM L A bRy, Fr
v T E UMK R, & 51T 189 ppm TiXH:
@ EDW I LARIINT 5 & W S M A S .

HAZ e T 7 TYE LRI OANDRE Y
et a L, # 30ppm X h WHHIE A LS L, 60
ppm Tl WBLHIEE (Y 100%) % 3L, 60ppm
LA TR AIRFGE I U L Ok iRgin T & e
ot FEAEMOWEEE LTS L WThb Y 1/3 opk
B LTED, AFA47 2 Y b4 Middsie b B
PERC T, Lnhb s | RIS X - T
R HFERTH Z ERHTIL .

3. =¥

vV OETHIIEC X B aAaRT BT 10,
16.7, 20 B0*¢ 25 mi/hr @ADL C, BEHHEN | B
& L, BEHARUBHH B CERERLIT o .
Table 3 IRLTHAHIEBE (ppm) RIEAL, TR,
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Table 4. Chromosome aberration test in cultured Chinese hamster cells treated with
ethylene glycol in liquid phase (Direct method)
Time* Dose Polyploid Frequency (%) of aberrant cells ** Judge
(h) (mg/ml) (%) ctg ctb cte frg cse Total
24-0 0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
2.0 0.0 0.0 0.0 0.0 1.0 1.0
10 0.0 2.0 0.0 0.0 0.0 0.0 2.0 -
20 0.0 0.0 0.0 0.0 0.0 1.0 1.0 -
40 0.0 0.0 0.0 1.0 0.0 0.0 1.0 -
60 0.0 2.0 0.0 0.0 0.0 0.0 2.0 -
80 Tox*** Tox
48-0 0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
1.0 2.0 1.0 1.0 0.0 0.0 2.0
10 0.0 0.0 1.0 0.0 0.0 0.0 1.0 -
20 2.0 0.0 1.0 0.0 0.0 0.0 1.0 -
40 0.0 0.0 1.0 0.0 0.0 0.0 1.0 -
60 Tox Tox
*, ** *x*k% gee the foot-notes in Tables 1 and 2.
Table 5. Chromosome aberration test in cultured Chinese hamster cells treated with
methyl acrylate in liquid phase (Direct method)
Time* Dose Polyploid Frequency (%) of aberrant cells ** Judge
(h} {mg/m1) (%) ctg ctb cte frg cse Total 9
24-0 0 2.0 1.0 0.0 0.0 0.0 0.0 1.0
0.0375 1.0 1.0 1.0 .0 0.0 0.0 2.0 -
0.075 2.0 6.0 .13.0 2.0 0.0 0.0 18.0 +
0.15 0.0 5.0 75.0 8.0 40.0 0.0 98.0 +
48-0 0.0375 1.0 0.0 2.0 1.0 0.0 0.0 3.0 -
0.075 1.0 .0 4.0 2,0 0.0 0.0 7.0 *
0.15 Tox*** Tox
*, *%, *** See the foot-notes in Tables 1 and 2.
AT, WERVRAZERE (1804/br) X iRt " -
3 7]

LOTHS. 24D 16.7ml/hr O FEATIZ BT
S AR LA LML TR ThH - 7. L, 1R
{EMIE & b 48151 H o MInC &/ S5k o #in+ 518
MM SR, X5k, 20mi/hr o IE A B TR
f#304r, 10§01, 20%R3, 3eRElE L, 24O
PARMEBLIE 25, SHMBED 1 2OERVA
TREHEOHENREOR LA, L5 1 DO TATIHE
HEThh, OREHNLLETRAETH-T. 2hd
ORISR EENIII T3 L, XvEVvOrAR
RIRIC 0 D PN BRI N L D EVD, 55D
WIS L ALYV ERELTIVEBbh b,

AHEBIZEWT=FV V44 FOFARETET
Lo U R b R MR E h 5 2 & 23
Lic. =FvviF44 FRAKEEIGLTC=F1L v Y
Va—-ARBRTHIENL, 2FLYAFHLFD
HROEHET L, BRheRIntc=Fr v
Y a -l o THERRENFEShICIEDE
2BRh3, =Fv v Y o— AR ng T
WAt b, MRFTERHEO B 5 ¥ E (80mg/
ml) ¥ TMALTHREERFEOFRIADhI I o7
(Table 4), = DM » & IERHRC=FV vV 7Y 2
—ARERERKLELTYH, =F v vy 7Y a—l
S THROERENFER IO TRV L2 BR S,
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Table 6. Chromosome aberration test in cultured Chinese hamster cells treated with
benzene in liquid phase (Direct method)
Time* Dose Polyploid Frequency (%) of aberrant cells ** Judge
(h) (mg/ml) (%) ctg ctb cte frg cse Total 9
24-0 0 1.0 .0 0.0 0.0 0.0 0.0 0.0
0.125 5.0 .0 2.0 0.0 0.0 0.0 4.0 -
0.25 4.0 .0 1.0 0.0 0.0 0.0 3.0 -
0.5 1.0 .0 2. .0 . 0.0 3.0 -
1.0 1.0 .0 2, .0 . 0.0 2.0 -
2.0 1.0 .0 2. 1.0 . 0.0 4.0 -
4.0 Tox*** Tox
48-0 0 1.0 . 0.0 1. 1.0
0.125 0.0 0. 3.0 -
0.25 1.0 - 0. 0. 0.0 -
0.5 1.0 . 2 0. 3.0 -
1.0 2.0 . . . .0 0. 1.0 -
2.0 Tox Tox
*, %%, *x*x* gee the foot-notes in Tables 1 and 2.
Table 7. Chromosome aberration test in cultured Chinese hamster cells trcated with
benzene in liquid phase (Metabolic activation method)
. Time* Dose Polyploid Frequency (%) of aberrant cells **
59 mix (h) (mg/ml) (%) ctg ctb cte frg cte Total Judge
- 6~18 0 2.0 1.0 0.0 0.0 0.0 1.0 2.0
2.0 2.0 2.0 0.0 0.0 0.0 4.0
0.55 2.0 1.0 0.0 1.0 0.0 0.0 2.0 -
0.0 2.0 0.0 0.0 0.0 0.0 2.0 -
1.1 5.0 3.0 1.0 0.0 0.0 0.0 4.0 -
3.0 2.0 1.0 0.0 0.0 0.0 3.0 -
2.2 2.0 0.0 3.0 0.0 0.0 0.0 3.0 -
4.0 2.0 0.0 0.0 0.0 0.0 2.0 -
4.4 5.0 1.0 0.0 0.0 0.0 1.0 2.0 -
4.0 0.0 1.0 1.0 0.0 0.0 2.0 -
+ 6~18 ] 3.0 2.0 0.0 0.0 0.0 1.0 3.0
0.0 1.0 2.0 0.0 0.0 0.0 3.0
0.55 0.0 2.0 3.0 5.0 0.0 0.0 7.0 +
1.0 2.0 2.0 6.0 0.0 0.0 10.0 +
1.1 1.0 6.0 6.0 8.0 0.0 1.0 18.0 +
1.0 5.0 7.0 11.0 0.0 0.0 17.0 +
2.2 0.0 6.0 13.0 9.0 0.0 0.0 21.0 +
0.0 3.0 4.0 9.0 0.0 1.0 14.0 +
4.4 1.0 3.0 4.0 13.0 0.0 0.0 17.0 +
2.0 6.0 13.0 22.0 0.0 0.0 28.0 +
*, *%x See the foot-notes in Table 1.
ZF U VAEFA FIMSIRROEHRA A Y ERIE v R VDL DI L o THRERREHIRER

LC=Fvvsmue FYVEPRTHILELELD
hah, =Frvzeet V) ik Ames Rk
WTARHEHE LA DR L 2 D A ZE R M 2 /R L9,
Fp L =— K o AR Z—ETEIRT & 2 (MR AR
BERARC IV RSO E3E ShTw 510,
DRI END, ARBRTELR STV

o EERRL TV 5.

AFAT 7V LA MIKRRBRCE T AR TS
TR el A 25 T Lic s, TRl casiL <
Lk BT AESE S B (Table 3). JZIRAFLTH
FahtBOhkBE 02478, ¥AREFEEEE
T, ZefBasbie kol b Blbh b v



MR : # ARBRUHIEE LS H O T I 5 3 2 MR (R0
I. HEdifias Ay 2RO ARG R 83

HUEM AR L. TR TR0, AR TIX
BHRETHH, NEERICZERY D D bR

HERE AT TR, LaL, KRR T24

FfEAIE o 0. 15mg/ml CiiziE »# 21k 1 RGO
189 (SEPFZIZi% 60) ppm ZiENT 2 AEHEEN GO H
T B, —JF, WRMIED B % 3 MR i3
% &, 0.1mg/ml T4 % DA UhsHeafh R
HHIBRINL T, FARBZE Gk 1 IEHE
DT 1002 &5 BHEOROARENHE LT
B, FARCTREFELHOARADR D AL
LODREREDH B EBBESh 3.

AERD~ v X O AREE TR L
BB T et R RS I AR S e o 1Y, kIR
THOIL RS b AR koS RER Ebhic. T
thd, vy EREEERETmL, BEEEnT
THMHPTRBHI S, URUASHIIAR L E = 5,
AAETERI RO H bbh BIRE F T ThHmbR
WOFB R DR Id -7 (Table 6). —J5, S » b
JF 89 mix 1= X 5 fREHGEE(L 2 AT 5 L, Table 7
WREINTWD X 5 b et fh B O MR
»oht, ThLDERI_VEVYEDLD LD (X
vEY b ORIUEDORCROEREEFETS I
DONEFNTA B EEZRLT S, v FERY v o8
vy COUETS RO RHORESRA SR
B5EGOIREPRSH LR, B, NOEREIEDL
REVEWIREPLH D, “vEvyoR#EyoH
CREAREFRTLLONEGETNRTVDE Z &2
FBELTW3., KAEBROHETRBEOH 22T T3 3
O TH5. Wikt (SCE) Rz x5 &~
vEvik SCE Ong bih Iigws, *vEvo
RAUEYTHBHTF a—~ARVA~4 Frx) vHSCE
OHEXEZELL ERS®TEIW, REofFRELh
b X - TERShATIENE 2L bR 5.

SEEE L 3BEolic, F¥ARPEELLTRT
vE=7, BWHEAA, FIEKERT 7V A+ v-12(2
rRRY TR EY) ZOWT, HEREEDELL
T Zuwila, P Zee=FLy RO L 1-2
7 R B=F L YETUSRARC ST 5 RO GRE
ERERENLE. L,1-0 2 rre=sr USSR
ExBtAT2 & ARG L » TLIREERE YT
FeU 1oy, Fofofiikic oW TIaEDFR2ET
W3,
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Cytogenetic Effccts of Gaseous and Volatile Chemicals on Mammalian
Ceclls In Vitro and In Vivo,

II. Micronucleus Tests in Mice

Toshio Soruni,

Makoto Havasm,

Atsuko MATsUOKA,

Minoru Sawapa, Midori Hatanaka and Motoi Ismpate, Jr.

To detect cytogenetic cffects of gaseous and volatile chemicals on mammalian cells in vivo, the
micronucleus test was carried out using 8-week-old dd¥Y mice exposed to a test chemical in the gaseous

phase for 3 hours,
and micronucleated polychromatic
erythrocytes in cach animal.

Femoral marrow cells were collected at 24 hours after the initiation of the exposure,
erythrocytes (MNPCE) were examined in 1000 polychromatic

Ethylene oxide which was positive in the in vitro test, was also positive in the present in vive test: the
frequencies of MNPCE at 240 ppm, 380 ppm and 450 ppm were 0. 25%, 0. 702 and 1. 15%, respectively,
indicating a significant concentration-depending increase.

Methyl acrylate which was also positive in the in vitro test, however, was negative in the in vivo test:

there was no significant increase in the frequencies of MNPCE,

suggesting that methyl acrylate is not

clastogenic to bone marrow cells of mice under the present condition,

On the other hand, benzene which was negative in the in sitro test,

was positive in the in vivo test:

the frequencies of MNPCE began to increase at the concentration of 1200 ppm (0.58%), pcaked at

2600 ppm (1.35%
from that in the control (0.202%).

(Received May 31,

A AR T OHEFE L2 T DT, o AR TS
g‘il‘f:n'-l’@i“*‘h}sﬁ' DRI~ v A
Lo/ MERBRE VT Lo TR T 5.

=W Jj ik

1. HABRLRATL

= 7 AND I AULE Y AT ML TEHT e
AT L EIRPUAFALTH Y, BHTUKELT7 R
—Y AT LRV, —ERHIEREE O I AE R U
THXHIT Uk, TrL, BT = v A=A
BoboifEzkv-oT, BYlHERORES = v -3
— P EEL A, 7, R AT
EHIR T ARERI A n= b 75 7L BYLEE
BIFEDRER, FHELEOHEIIATHNRE T &2
FL oo ®iT, X h—E LA S h 585K
WAFER A . ks, ISR E OB A
HEBEABEEY TSR Y AT AMIEIEHIROR
BICHWRLDERILTHS.

, and then decreased slightly at 4000 ppm (0.88%), with a significant difference

1984)

= v ANOUEI N & E L, 2 BINEHED
HAYNRAIFCIE Y TE D X W 28 E L, 3L
12 800x600x 1500 mm DAl AEh T D,
W7 7 ABOAMIREF = v A= 22 TR
it oh, EBRELERCEND =z e~ =
=y FEEoTWS, BsTF = v~ 2H{E 185 mm,
TiE 160mm, PIZELE 5.85¢ T, Lifdhduicia i
AMIAGRA TR T D, LUNSIEU TR tofDIiZ
WAV ARL 2T DL I EMNTED.
DO F IR Al . B, RIS X D
e X2 2 R TED &S, SR mo
3 B NIRRT O A X » TR O
WLWETHB. Bithy AT EF = v 3= @_hf‘:'ﬂ@
WAB LD 5 THERRCADENLITAL, THOK
WOt o X h ki s h .

AP EmOay br—A s 2=y MTIIENE,
AV 7 4 AGiEE, RIS T ROESHE v
IHERER 2z bR T, EAL £15mmAq,

Bis g = vo~i—
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Test 500
gas m]/mm ml/min
1 kg/cm2
Filter I—
A\ VN 7
L 4 "
&> WA
L Air-pump Water-bath
o Auto-injection
apparatus
1500
ml/min
o <:|
é—ﬁ Valve g{-wa'lve
Filter
-4mm Ag ~4mm Aq
150 or Exposure _‘O Exposure

5?3 . chamber| o o sure- chamber | pregsures

) ml/min gage gage

3000 m1/min 3000 m1/min
= Flow-meter Flow-meter
Valve Valve
}
Air-pump
Activated Gas-wasfﬁng ‘bottles
charcoal
Fig. 1. Flow chart of the gas-exposing system for micronucleus tests in mice
Wi 0~6{/min RN TE 5. A¥E O LIFHIE (MR 180mm, FX 120mm) 2k H, Zodic—=y

TITVv 7 4 v Z=RUO~A7 4 L 2 -2 LgAEh
TkD, ZZXVRYATREFIPERRIBEY A
THRUAERBIREEF = v AP ATS. ﬂlMﬁ‘f‘ =
VA—HIIE AT Vv ASIRMO PR O &

A4 ~6HETHLNTES, HTOL ZAH
FRRERIL 1 ~3PERIE LT h B, BAmiizT
Wz,

# ARE O FEFENE (L2 E O B9 R

Lé‘?Z'}"AD
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7r—v— % Fig.1 RT. ¥ ARCEHELH
WABSTRBE T AR HAA VR X D ENER R
RO THEm Lt s, BEFRMNEHS T—ERRE T

DIBU 8, YEFTCHEINOERERETS. 7
RERRABROTLOFN CEIRELETE S, ik
i, Rtk Ao itk 50mi/min & L, 252 0OR
AHOiiY 500 ml/min L33 L2 X T, ik
FARFISEHI S hic Lt .

FRFEMAL AR IT O B T (I EIEA S B OET SN
W AFRER R TR A Y A 2135, T LIEIEma
T DTH D, HFIIEE 2 HAR A AR
T, Wit 95° ¥ CEUOMECERETE 5, W
OHCNE =T R 7S DEZEDOEAF o — 7 Hl
FENTEY, 7402 —RM-eiGEgn 1kg/
cm? QEHTIETICK DR ENRDS. ok, —EEN%
e T B e —RILDBR A — I~ 72 v — BT
VA, TR I G ATHEALEN AR I LA
FThTsh, ZIhbR—ERRTEASRS.
WAL R i S h g b A Fh e bl &L
L, ECHh s UG EBELCT—TBRED 7 A% 5

435,
W, EEOUREE Ok A% 2 O EEH v

TTAs D, 7 AR O848 500ml/min
Ok Ay 2 HOIEHS X b 300 ml/min & 150
ml/min ORI THEIRT, 2EOEEF = v -
~EDIRER S, 4530 S0ml/min 3Ad—A—T R
~ 3T, HERSTHR~%S. MR DT oNE
V24 1500 ml/min oo fifk 7 A A% 1000 ml/min L 500
ml/min 2255 ERT, 2MHOEFEF = v A-~RkD
REND., WEF =V AP 7 AV 2 — %>
T Zeat DA T h, HHAZIES = v A-RiZ
3000 ml/min OFIEATI D X 5 HLEHS T
B, TR X o THAREEHITIRI0R U205, i
FUEALEDTTOYGIE 3 RU6 it h P h i &
ha. Ik, F=vA—-HOEMIENNC LT
=&—1L, HIFMEE (—4mmAqQ) 1245 k 5l
fiAn i tay be =35, 3000ml/min OiLk
TF = v A= L 7o B © PG mEns 30/hr Th
B, F= VS NTIHRTERYE U ictifl 7 AT AT
~ELHRB.

2. #WHH

=F U VFFY A VIRRLIREE M AP D10 =F v
VAR AL FRRARKERE D AFL, HHESEE
EHMBEEL LT, AR LR 240, 380 U 450 ppm
TEN4TED < T ARIELI. 2FAT7 27V V4 b
ISR TEE X v AL, 1100 ppm FUF 1700

ppm 3NGTEINREE O T REA %, 1300 XU 2100 ppm

SRR O A T oo, v ¥ ViDL
WIDATFL, FHIMEKEN LRI L LT, 1200,
2600 Z:0¢ 4000 ppm “CH#LE4 LD = v A% 3 BERH:
FmLie.

3. T7RICLBMMERE

Ty ddY ff~ v A (SRAERIDMALE) %
7S CHAL, 1Mo EHEBRBRT UL 2.
ek o AR T EAC Th A 2 BUEBL T X » TIERL
L, GoXRIB X kil s 4 F i 2 My Tk
DU, ifillad Sib g miiRm 2 FL, M
BIAIE LI, AR 7 —AT5 SHREER, —Eoil
AL 3 % F AV T25~303 A U 7e. —FB0fE
13 0.24mM 77 Y Py - UV SERTS S0
Wfath, €—~vvEv.3y 77 (pH 6.8) THELH:
L, SUEEMEcllgiL .

BT X 5 17512 1000 512 T TV, MlRE O
@D X » TH Ytk Rk i & (Polychromatic
erythrocyte, PCE) » [EHuid:shifiikk (Normochromatic
erythrocyte, NCE) #ifiL esi6 /MgE $> PCE
(Micronucleated PCE, MNPCE) D i BIHER T
PCE &Rz o582 R ot HER 1A
f#izo & 1000 l> PCE F 081000 {HofmER DiRzE
ST o

4. HRyO< bOZ7CL3RERR

BRI X B W (o S R S5\ s T 7 R
FAERFT R B RWERIEE LTIV, =y
ALY BRI WTII A AT v~ b 75 7R
WTIRTEF = v A —HNORETNZ 2 T o 72

W E HK
=rvvlasnrol L.
T AR I R
# %  alPEG | PEG 7 aTyn
¢ 20M on;  20M on 7 101
7 ﬂ-T:‘//b} ratyn
7101 7 101
A7 AE 140° | 160° 190°
SAb el B 190° | 2100 . 220°
%“’1’977]‘7\‘N2 |N2 Nz
50 ml/min | 50 m//min 50 m!/min
% I m| FID FID FID
% AT Kl e
’ GC9A| " 'GC-9A, " GC-9A
& F

1. ITFLFFHYME
MNPCE o JFTi3 53R L0, 18212 4F L, 240 ppm ¢
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Table 1. Micronucleus tests in mice exposed to ethylene oxide in gaseous phase
Concentration Exposure MNPCE* MNNCE** Ratio (%)
(ppm) period (h) (%) of PCE***
0 3 0.1840.17 0.20+£0.14 58.1% 4.7
240 3 0.25%0.10 0.1520.17 52.9+12.4
380 3 0.7020.14 0.1020.08 43.8#11.8
450 3 1.15+0.38 0.0820.05 31.5+16.9

* MNPCE: Micronucleated polychromatic erythrocytes.
** MNNCE: Micronucleated normochromatic erythrocytes.

**x PCE: Polychromatic erythrocytes.

13.0.25%, 380 ppm “Ti%0.70%, 450 ppm Ti%l1.15
%L, REMEORMNCoR T MNPCE o it
RLUTEDh, =Fr v FOMGERERTS
MITEd B s (Table 1), /&% 4> NCE (Micro-
nucleated NCE, MNNCE) D fEE @3 BIEL L
TERUTEh o1z, THIBEEATFRIAURTRAIEINE T
557, MNPCE 0 NCE ~D BT ELEFHI
ThhTuitwibriizz s h %, PCE of&IL
BEED 58.1% =L, 240 ppm T 52.9%, 380 ppm
T43.8%, 450ppm C31.5% &, BREAECHAIL
TETFTLTED, =Fvvirs+4 FOFsTs
BEIALMCEDLN. AEROHSERII=FV v
FFEY AL PRIy AFEIRB W TUNERER TS &,
BBk RS BRT D 2L LTV B,

Fig.2 RIRTZF = v A~ BT B =5V Vik$4 4
FORENEOFEREYRT. 8, &, FLECLET
&, NBHCEBEOHNL LA MFL, Kk
BETRI 5N 08, (TRETiv0s, SRk
TIE504r, {EMEECIZ605T TIizIE 75 F—IEL T
%. Table 1 I RUTHBP|ELTF F—~ELHE
DEANEN D SRR TRLTH 5.

2. AFLZHZULAL}

AFATZ VUL PIEDWTIE, DEERROTFE
Bak LT 2ED =y A% T, 1100 ppm FKyt 1700
ppm O 2 FAFEILEEC S RIS 1T - 7o, RG24
I OFEARIZ Tt MNPCE D6 LHD
HERA LRI h - Fe. fefEL, 1700 ppm 2234 T
PCE oH&REMET T HEmARLRTE Y, F
A RN 2 b e b T hTwa 2 EniEx1 LR
5. LD Enb MNPCE o HBIF: A » 20
T 2 EMERIE Ao, ki 1300 ppm & 2100
ppm O 2 EYREINEEA IV T, BAFRI18, 24, 30, 48
RO FAY (ERL, SMEBR % T - k.

® Measured value in high cone. chamber
A Measured value in middle conc. chamber
6001 ® Measured value in low. conc. chamber

500 . *
A

High conc. chamber

» a

Middle cone, chamber a

. 4 .

Low cone, chamber *

Concentration (ppm)
W
(=3
=3

100

0 1 P 3
Exposure period (h)
Fig. 2. Concentration of ethylene oxide in exposure
chambers for the micronucleus test measured
by a gas chromatograph.

Table 2 iIZRENT W2 X iz, 1300 ppm D305
BOFAIZ VT MNPCE o JEE 22T WIS
HBH, 2100 ppm 1T I\ Tk BPITEE O MR
0.22) EERTLL, &k LT MNPCE O
ST R UGS b hisd o To. ik,
2100 ppm BEFGFEHCAV T FHO = v A DFIZIT4 R
T8 RTC B T ER LR 1 LT 2B LTk b, &
RO EREY FFTERTAZLIRTERY., SED
TN AFAT 2 Y v A M=y ADFHICEWT
NG TR RS o E W A S e,
XT»799VJPKObTﬁXPH7b7§7K
XBREBEDE = 2~ 2o, Fig. 3 RS h
T3 k51, BRERUEREII305 Tal
ZHENRY, 057ETWEeMCEAL, HRES
S MZ3EL7:. Table 2 iRLARBEXIE 7S5 b
~ELBOWINiTh B, ki, AFAT 2
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Table 2. Micronucleus tests in mice exposed to mcthyl acrylate in gaseous phase

Concentration Exposure Sampling MNPCE* Ratio (%)
(ppm) period (h) time (h) (%) of PCE**
1300 3 18 0.1520.07 47.8% 5.3
2100 3 18 0.25£0.07 54.0%12.0
1300 3 24 0.35%0.21 48.8% 3.9
2100 3 24 0.3020.28 55.5% 2.1
1300 3 30 0.45+0.07 60.8% 1.8
2100 3 ‘30 0.25%0.35 63.8 1.1
1300 3 48 0.10:0.14 49.5+14.1
2100 3 48 0.3520.21 43.3% 3.2
1300 3 72 0.30£0.00 39.0+ 7.8
2100 3 72 0.3540.21 47.8+11.7

* ** See the

25001 4e: Ist measurement
22 o .
a0 2nd measurement High conc. chamber
a A

2000
EISOO -
g
S 1000}
3
© 500

0
0 1 2 3
Exposure period (h)

Fig. 3. Concentration of methyl acrylate in exposure

chambers for the micronucleus test measured
by a gas chromatograph.

YU A4 MZoW TR B G TR E 21T 5 72
LA, iEEiEoNEMEA G (Fig.3), T
Bk R S v te.

3. =¥

Table 3 &REh TV 5 X 512 MNPCE o Jifgi%
R0, 20% V=% L, 1200ppm "CYL0. 587, 2600 ppm
T35 LGl R XA SR, Lo, 4000
pPm DRI TN 0.88% & BA4ET L .
MNNCE @i 4000 ppm 235\ C 22 B filin

foot-notes in Table l.

AU, bz il v i, Shik=%
vy VO L HE, 2R
MNNCE DEED EFHI I TE v h b TH 5.
PCE oHHzbF LD A b T, fHHioa
e AEED R b0 & Ebhs, L,
4000 ppm iz 35\ ~T MNPCE o JfifE A AHET L 7=
Z B, SRR X o THIRR A~ D RERY Fe 3
L ltedb WiHEEL TE 3. 4000 ppm Tk 24k
[ALAERIZ MNPCE oSS ¥~ 212383 5 W fiE{EA
RIhTWab3Ths. AIROHELDL, <v¥
YRR T ADFTRIC S WTMERERT AL, b
(o b SRR R T E B E o

Fig. 4 123+ = v XA~ NOXvE Vv REEDH A
sr=t 73 7 AIEHIATRT. =FrvAE
4 FORGERRCBEAICTET S B2 ) AL,
TIUMEETIRED20%y, IS TR0y, (SELIECIR605
DEEEZ Dimig 75 b =1L T %, Table 3 i7x
RTWBEHREL T T b =R LA 6 o Y50y
feffie LTRLTE Y, 3kt aialiie L
Tz h X Y EFEMiE VTR i b
Ve,

% 23
TFVVAFYAL FILOWTIRE b YavYa

U=, WEHE RKELECSWTERREEDOSH D Z
EXFBNRTEY, DTS TIREARE »FR
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Table 3. Micronucleus tests in mice exposed to benzene in gaseous phase

Concentration Exposure MNPCE* MNNCE** Ratio (%)
(ppm) period (h) (%) (%) of PCE***
[o] 3 0.20+0.08 0.10+0.12 51.7+ 9.0
1200 3 0.58+0.15 0.10£0.08 41.8:21.2
2600 3 1.35:0.44 0.05+0.06 47.8% 5.2
4000 3 0.88+0.29 0.18+0.13 49.4+ 3.8

*, *%, **x See the foot-notes in Table 1.

m Measured value in high conc. chamber
+ Measured value in middle conc. chamber

® Measured value in low conc. chamber

5000

* High cone. chamber

4000

3000

2000

Concentration (ppm}

1000

Exposure period (h)

Fig. 4. Concentration of benzene in exposure cham-
bers for the micronucleus test measured by
a gas chromatograph.,

THZELMBR TS, THED T v PADIREER
DWED L EBHE, 250ppm O =F L vkFHA ¥
1 AHkb 7HHE, 3 BMEERGL, RRBEL
D 4RI O BEEEA IR e fb Rl o M BLEE A3t
WL SEhofcBRTWS. £/, MUREGED
g1z 10~1000 ppm D= F v v A F 44 FiZ 4 FEHER
TEL7:t, A 50ppm TSI 4 MEFREL, £0
4RI AR R EHL, DMIOHBYIERXR~RS &,
50ppm X b MNPCE o H -5 L, 250~1000
ppm KRW T D d R Lick v I Bl 3B
. KIS B/ ML EA T 240~450 ppm ) =
FyvVrFH A FOIHEREC Y » UNMIBIME
DRI E Db, BEEAN RS D
P T B C L A TH B AL, BTN 2 1R
BEOR MG RE LCtidEETae, Lol
HHN TR TR R I CI R O &5 51
RO TV BAMEEN D 5. Embree 59 Difi{ic

X%k, 1000ppm O =L vt F4 A FT4EHEER
LT o F OEMIIERBIC B TR DR R
LT s, BHEFIEAEMMCA U n b
CHRALTWAELWHLRTEY, =FUVYFFHLF
BN D X 5 Ae kI e TR IS I
THROERWEEFERLTWELD0EELBRS,
AFNLT IV A MR ST F L v
FEFAFEDLEGRETLM AR O OER
TWRBEF LI, RERO~ 7 A L BAMERBITE
W BEREORAN L & Bt s it VEGRED
BETHBEOMEREOREh ol AFAT 2
VA PO BT A EAET 2 R & LR
STV HIEPHEINSEN, TOXERIBEOL
B ST,
ATy ¥y ARaEESEREERTC
LT TR O RERRERNT VA, RV EVIE
TR ZR-TOREROERY v Bz R Em kg
BEHLRTEDIGD, 5o PR FOFEIcs T
PRI X o TROEEREIERE TN 3B57,
AFERO~ Y AR X 2/MGRBROB R R oRE &
—FTHLDTHD, XVEVEGRTEE LML
RRADOIRED T L hix, 0.0625~2.0mg/kg DRV
VEUNIEE 2B~ v AEORET 5 L, 5
6 I§[HCix 0.5~2.0mg/kg 135\~ C, 351542405
T2 0. 125~0, 5 mg/kg =35\~ C/ N o> I TL4HEE 308
LA EAL TS, RERE LR BEEHR
LI D e HTIEN IR TH 5. 2B X
b GIEH T 2@ B DS ORIGINE E A EIRETE
0T, 1 EE#H30MERIE T35, 0.5~2.0mg/
kg OIEN 2RI 0 1200~4000 ppm @ 3 FH]
RRORMTITUT 2D Lidk . 0L, _vE
vEFARTREBLABRE? 2bh, chicks
95 ppm T48FHELIRTE LIc = v AT STl S5
K MEFERENTED LR TS, S BRI
LIREORIOENT B L, 1520 ppm O 3 AFLNRER
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Studies on Vascular Permeability Factor induced by Bacterial Endotoxin in Rabbits

Ryuichi Hasecawa, Hironoshin Kawasaki and Seizaburo Kanou

The relation of the time course of vascular permeability factor and various enzyme activities in rabbit
serum was ecxamined after the injection of lipopolysaccharide (LPS) (10 pg/kg, iv). The vascular
permeability factor increased at 1.5hr, then returned to normal level at 4, 5hr after the LPS injection.
The activities of lysosomal enzymes, that is, N-acetyl-f-glucosaminidase and S-glucuronidase, increased
2-4 times from 1.5 to 6. 5hr after the LPS injection. However, acid and alkaline phosphatase activities
did not change significantly at 1.5 hr after the LPS injection. GOT increased gradually up to 6.5 hr but
GPT did not change through 6.5 hr after the LPS injection. The vascular permeability factors from
both LPS-injected and normal rabbit sera were stable for 10 min in boiling water but the three lysosomal
enzymes from both scra were labile under the same condition, By gel-filtration, the vascular permeability
factor which increased after the LPS injection was mainly observed in a wide range of molecular weight
of more than 10000 daltons,

(Received May 31, 1934)

7 7 AEETNREEDEL, T B Y 21 (LPS)
VIRB AT AT LT B2, 7 Th o dito
M ERETOE (EHIY LPS Al ~inE L Ciie %
FEART BRIl 0o—2Th 5 LilEEIH .
PRSI TIT LPS i X b Mirho BG4 %8R
F ®F) AT 22 & 2WbrTLTEY, Toh
SAIFRERT A Y V— A THH D EHEEL T B0,
AL, PT L5414y V-2 Wikl L,
LPS #Ego Mo PF & 54 v V' — apsdiigito
EFRIMIE Iz oWTRE L, T PF ol imouwT

Btz sz,
YETRL LO Tk

1. S2ERHE

LPS i3 E.coli UKT #hX b7 = /7 — A KT
TofBL, =27 —A 3R, BEOCX - TRHRL
Teb DAV, B RN UHER AT 2.5~3 ke
(r7Y =) AL R FTHEO SR
Fa AT,
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Dilution of serum

44 @

0 T T
1.5 4.5 6.5
Time (hr)
The time course of vascular permeability
factor in rabbit serum after LPS injection
(10pg/kg, iv)
The concentration of vascular permeability factor
in serum is expressed as the marginal dilution to
induce the dye leakage. The wvertical bars
indicate S, D, of the means, The number in
parenthese indicates the number of animals.

-

Fig. 1.

44
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Enzyme activities (BL units)
b
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(423
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Time (hr)
Fig.3. The changes of serum phosphatase-activities
after injection of LPS

(—e—): alkaline phosphatase, (—0O—): acid
phosphatase, asterisk: p<0,01 from the 0 time
value., The others are the same as Fig. 1.

£ B FH K

1. LR

LPS 10pg/kg #HRTCHIBEL, 0, 1.5, 4.5, 6.5
BRI DBEER IS X b 15 % i 2 S RIS 30 2 R E
L, 3000rpm TI573HO@ENMC X vl 2B, i
¥, MFEO—IET AV V — ARERORELD I,
A% 0.2% 2ie D X 5B in L 7.

2. KBnESAMORR
FMAREIFMEEEL, M GhEEEAKT
2 BT BB VIR 0. 1ml 2 ST
HERMEE, 1 %= vAa7 v—~% Iml/kg {HEL
To. 2 RFTIENT BENTEST U iR AL o (R DRI O TR
#PEL, WH (mm?) & LTHbL.

gs

2 5) ©) @

: 2 *

- ()] . .

bl (6)

: (6) @

g @

S 4.5 6.5
Time (hr)

Fig. 2. The changes of lysosomal enzyme activities
in serum after injection of LPS

N-acetyl-f-glucosaminidase (—@—) and f-gluc-
uronidase (—QO—) activities in rabbit serum were
determined at the indicated time after injection
of LPS (10pug/kg, iv). Asterisk: p<0.02 from
the 0 time value. The others are the same as Fig. 1.

70
60- 2
501 '
40
30+
204
10-
0

Enzyme activities (1U/1)

(5) &) 2
0 1.5 4.5 6.5
Time (hr)

Fig.4. The changes of serum transaminase activities
after injection of LPS

(—e—): glutamic-oxaloacetic transaminase,
(—0—): glutamic-pyruvic transaminase, asterisk:
p<0.01 from the 0 time value., The others are
the same as Fig. 1.

3. MFOFEHEIEOIE

B-rrrze=fF—¥tp=tnr7 = =A8D-7
Ara= ¥, N-ZuFr-B-rLa i =F—¥ik
p-=tr7z2=A-N-7 & F-F-D-Fra2+43=F
HENFRIETEL, p-=br7 =/ — L OWEHER
420 nm THETDHETT 709 BERT TS
VRAR7 ¥y 2—4, GOT, GPT i3 MNCHZROIEIKS
¥y PERAGTHEL .

4. PF o#REH¥ORRE

LPS FHE 1. 5 i 0 i PSS miE) ROER
TR TR K T 2 RS AR L, HRL THEAK
B clOF MM, JOSHEL BT, K
BMEEBELNET B L LB, 74V Y~ A8k
R RIEL .
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Table 1, Heat stability of vascular permeability Table 2, The activities of lysosomal enzymes in
factor from LPS-injected and normal LPS-injected and normal rabbit sera
rabbit sera before and after heat treatment
finz}l Dye Leakage(mm?) Enzyme Activities
Dilution Untreated Treated Untreated Treated
LPS-injected serum N-Acetyl-S-glucosaminidase BL units
CExp. I 32 trace u.d.2 LPS-injected serum 1.773 0.169
16 38.5 15.9 Normal serum 0. 830 0.107
8 38.5 38.5 B-Glucuronidase
Exp. 2 32 trace trace LPS-injected scrum 1.329 0. 041
16 38.5 28.3 Normal serum 0.435 0.041
Normal serum 16 u.d. u. d. Acid phosphatase
g 31 a1 LPS-injected serum 1.08 0
4 38: 5 28: 3 Normal serum 1.23 0

LPS-injected rabbit serum was obtained 1,5hr after
injection of LPS (10pg/kg,iv). LPS-injected and
normal rabbit serum were diluted twofold with sterile
saline, heated for 10 min in boiling water and centri-
fuged for 15min at 3,500rpm. The assay for vas-
cular permeability of the supernatants was described
in “Materials and Methods”, a: undetectable,

5. PF Q#3538 .

a) ¥77rFwv 2 A G-150 % 10mM Y vEE+ b
Vv AW (PH 7.2) (EHZA) SiREL, Uy
5EABE, F— v T 120, 125E) T10
SRIBRIAL, 45cmXx L.obecm 0 H 5 AT L. ¥
AR 3 I ORIRIRITT A U, LPS M 1ml
2L, HOd 0.5ml/min CHEH L, 1ml 304
BELfc. &4 © 280 nm OWNKEANEE, 4HS
FToa by, ORI L, MEELHK 1ml
LT, o 0.1mé % fijv CAN M H{E %
TEL .

b) EFMHHE 10mM v vigs b ) v AR
(pH 8.0) (iZfi5H B) HT—1, 4° THEP L. JIe
DEAE-t7 > 5y 7 A A-50 {2 B TLw 5.8
ATEis, pH 8.0 mHttL, +— b2 v 4 7O
L7z BMmitE 8L 7 DEAE-2 7 v 5 » 7 &
A-50 X Ly 5 BAEREL, mOGHELT, 0L
PSR X O G L, MEERANK 1ml i
2, I kR0 HETr LA 8L,

OB % R
1. LPS R0 mFsh? PF L EWREFNHOD
< BEEE{E _
LPS it oifi; o PF off i B id 3 CITEEMC
HREINIFEREYE—TL T, 4. 50MEBCEREE

All experimental conditions of heat treatment are
the same as Table 1. The enzyme activities in the
supernatants were determined as described in “Ma-
terials and Methods”,

TR L (Fig.l). —J, N-7x5r--7 A2
3= F—HRU B-F N u = X~ BT, 15050
T 2 ~ 4 L, o6 5 E TE oY
HEFF U7e (Fig.2). %1, BURUTAHVHRATZ 7
F—RiEpE, LSRG CRGTRE 3 g
AREY, Bkt A7y 2 —HiGHIL 4. 50 ETHL
BIP LI, TAHYRART v X =22 4,505
Ey 2 e int 2 (Fig.3). Lal, WEL AR
uhd PF offisgrb & a—ged, PF bl
{ELZHhLOBEFAF T L ELOND.

wic LPS 12 X 3 IFEERE o $5 4% & U T, s
GOT, GPT % {lEL (Fig.4). *of5F, GPT
YR, TRA S LR TR E s ot GOT
GER 6. SRR E Tl L, LPS 10pg/kg X
DT A BIDITOR I o TWA Z EAREEh
iz,

2. PF &54Y/—ALBROBRTH

PF MWL 54 Y V= AR IS TH
BES T T % o, LPS i R OE M
W PRI C10a RN L 7oL 25, Table 13z
AT X O, WML ORMMATEAE E ISR T
&L REOHEOEMLIIEDENT, Pl &bl
Hicdsid 5 PF gpfic e U T RER T CHEL
TwBhDEELLRD. '

wiZ, FEECMISAR UicmiFizowt, 307

AV — AREFIEME R BIE L=k = 5 (Table 2), PF

ERFELL R - T, BHEEED0LL EHEEL .
LictioT, Pl ebihb3@0s 4V V'~ AR
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Fig. 5. The gel-filtration of LPS-injected rabbit

serum on a Sephadex G-150 column

The serum obtained 1.5hr after injection of
LPS (10pg/kg, iv) was applied directly on the
column, All column conditions and analysis are
described in “Materials and Methods”.

¢ ): absorbance at 280nm, open column:
vascular permeability, Vo: void volume, 67K,
13.7K, 4K: molecular weight of bovine serum
albumin, ribonuclease B, protamine, respecti-
vely,

RTINS FASEE L Tyt b O L EE
Ihb.

3. PFOHILBAE

PF o TR BETHENT, Moy +58%
HKA4i-, LPS MiswEEE7 » F v 2 &2 G-150 T
ABBLIcE & h, RBMEEAIEEMEL void volu-
me LIBOPELTRTOEMCHEE she, ¥
— 7L TRBD Lot (Fig.5). ¥k, A
BB 2 = v REEFREORE L H—-Th 1.
ERmiEoSE LPS Mkt ~RFLL PF OR
BT, FRBEXT-7H, Thicxs PF o
WiZiehote, ¥ A 5B % O RBMATE SRR
LPS M5 ofa L Bic»C, FFE—TLUTOESIZ
OHH xhie (Fig.6). i, RAADEH 12—
VTiL 67K EOTAT § v D — 2 NELTisk
| P Y

DEofER, LPSimx hFHshs fifiHo PF X
FFEREFFERBELGHBL T2 EHELLRS.

% =3

LPSic x bkt ah b PF ORIV ¥R TH
54, LPSI X h it 5 4 v vV — AREREEORIM
T22L8, [FPRD T 4 vV — AESE PF OfF
HETHZEHY G, LPS X hifint aliho
PF O iRFhRRTh S 5 LIEE IR TV B2,

%7z, Dahinden & Fehr® 3 in vitro -G LPS HiUF
BERICERALTIA Y V= 2B el e s o L %

E1.5

] Vo

(=3

]

« 1,0

3

.E 67K ix 2

s 0.51 13.7K .-

4 0358w

< 20 SEE
10 & 8™~

o ——e—————ts o=
0 10 20 30 40 50 60 70

Fraction number

Fig. 6. The gel-filtration of normal rabbit serum
on a Sephadex G-150 column

The normal rabbit serum was pretreated as
described in “Materials and Methods”. The
others are the same as Fig. 5.

#4:1L, Heflin L Brigham!® {3 LPS i L o TiZ &
B CO M EAE T BRI B e R 218 -
T b ExFFRL 7.

AECE, LPSic L3 PFoiine & demh s
AV Y — LT, B f-rnrm = A — ¥RV N-7
wFAP-TNaV I = —EEEOMMTEI R
P&,z Uiz, UL, Dahinden k. Fehr?3 LPS i
X BIFPROBTENL - r 2 K- T —
WEHTRRECOT, S4VHFI AR T2V By
HERABYEUIRERTOXAEI Bz L 2BEL
TWBDT, MfhD f-71 7 e =4 —¥D HRIF
HERTIR ARV b LR/eh s, 2, Wright & Gallinlh
BERINEERICS 4 V¥4 ARV 2 $ ¥ B &
RABRIEELTL 525, f-7 47 v =4 —Lixsin
Lig\wZ k&Rl

LPS iFRfEAL T, A—t—d 394 FRREEX
a, SBEMLISEA ML e f5 2, PR REL LY,
BRMBERIEROETIOR, 4V V' — ADHEW
DB BT LAPEINTWB. TbiL, o747V
v — Al b PF OFFfET5 o L aiBn bR TH D9,
LPS = X 51fithd PF 3T H 5\ i il 0 BPIRIAAMR
koL HD L ELLNRD. Fio, LPS 13k
FAEELL, MEEAMETEFRELHE T2 Ch R
T CS5, REETHIELMBR T 0O, fikRE
PF DB8FitEd ULw 5 SABHTALERD D EE X
b5h5.

PF oAJBIZOWTIY, SRS BT L Tuvioes
BFE, 2L AEAHTH S, MPFELTWBIR
ECRIE e e TH b, BKRHTREER 7
4V /= agFE TRV EEE R, F, LPSIT
X b#H KB PF o5 FR»in VIBELSTLT
WhEELXLRAZ LG, LES A= 7 7 ~
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Studics on the Stability of Local Anesthetics of Amide Series in Aqueous Solutions

Satoshi Oxapa, Hiroshi NakanArRA and Seizaburo Kavowx

The heat stability (120° for 30 min) in aqueous solutions of some local anesthetics containing amide
or ester linkage in the molecule was investigated by HPLC and solvent extraction-spectrophotometry.
The compounds with an amide bond were quite stable under the condition compared to procaine with
an ester bond. Among the test samples propitocaine was slightly hydrolyzed and the degradation ratio
was 0,022molc?;, but the degraded compounds of procainamide, lidocaine, mepivacaine, and

 bupivacaine could not be detected,

(Received May 31, 1984)

BUE, BT3RS 25 &
procaine, tetracaine g Ll =AFAF DL DL procai-
namide, lidocaine 7¢ Y27 ¢ FFRO b DItk L4
Fohsd, —fs, 7§ Fil=R 7 ARRERTEEY
CEETH D Einhb, WHGWCREET 3 YRREPIR
BeE DM DG BT 201 H ¥ YT b
WD ErFMahS, LinLiesis, procainamide ¢
o AR SR SR DG ML == & A & ~ 13 13, O keal/mole
Thb, procaine DEHIT L H /NI WL DHELD
HID, 7 s YEBEHTHIEAEDONEZI Y, Th
LOREBEIELTHIDOLELLR, hkhiiosk

WAH 5.

AR CIEL 7 ¢ PRI O 14158 (1. 0w/
v%) HHEML, MR (1200, 30%F) ikt 5
pH Z{k, UV URAXR 7 AT, ThbD5
OV LR L L LR, lHks vt 257
(HPLC) & i\ ~C MO & ERaHia fatz.

B OF %
1. . REHRURE
procainamide-HCl (PA) %3 ¥V +5@p, lidoca-

ine-HCI B * propitocaine. HCl {3RERIESE, mepi-
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vacaine- HCI J% 0% bupivacaine-HCI (3 355 51 GR,
procaine-HCI (PC) i3 57 — B 35 ¢, bromvalerylurea
W X b 2 hi. ¥/, p-aminobenzoic
acid (PABA), o-toluidine, 2, 6-xylidine FU'% 0 ff
DORFEEARIE TR AT,

2. %8B

pH OfllEir Metrohm D ;% pH £ — %~ EA
510 % vy, AR (UV) BIRA N2 bR B
~[E5t 100-60 TA v 7z, HPLC @R ik By
BRSO I RAZE SR SPD-2A {fidiiifk 7 =
~ b 75 74 LC-5A #JAute.

3. HPLC O%#

I. #% & :LiChrosorb RP-18 (10pgm, 25cmx
4mmi.d.), BEE: 0.2M Y v LR (pPH 6. 0)—
7 b= b Y (50:50), i l.0ml/min, #iH :
UV (260 nm).

L. B8 : 0. IMY vREHE (PH6. 0)—7 & +
=+ )2 (40:60), i - UV
(225nm), 7 5 ARV EOMOSLAE, RIFLEFIR
FC.

4. =BR*%

D RERoFE AR 300mg BRI
D, BiBEKeE BT 30ml (Jw/v2 KiFH) &L,
SO Sml For 7TV AARGEL, EHRIARL
DLEET B, Th bR 120°, 305RIARE R T
RENETEE T5. BT PABA, o-toluidine X i3 2,6-
xylidine % 50 mg #£58Ci32 b, 7E@AK 100ml %
MR L L, hoRARL TR (0. 5~50
pg/ml) 2{EBIL7-. 72721, PABA 12 PC R U PA
@, o-toluidine {3, propitocaine-HCl o, 2, 6-xylidine

it ¢ 1. 2ml/min,

{1 lidocaine« HCI, mepivacaine. HCl % U* bupivacaine.
HCl o4 fthoifige LTAV.

2) HPLCH¥:  REHSRXII T 010655 RGHR
VTG 10p % HPLG @i AL, @iy
fTot.

3) FAEMEBmRER REEK.5 X
LOm! %&b, =vEsigiEy (pH 9.0, I=0.05) T
FHRL, £8% 45ml & L. REEho BHO
PC i PA e, Y7 rAAZV 0L S
ml iz T4~6EMEEEVELCDOD, KEH
37 $%5 PABA #RREHIC X h 264 nm THit
Lk,

I SR 43

HPLC OR#LERR A0 RIKAIOWT,
FBH oEEPRET B IO 4o HPLC @

Table 1. pH change of local anesthetic solutionsa’
before and after heat sterilization®

pH (1% solns.)

Local anesthetic 4pH
Before After
Procainamide- HCI 5.92 6.29 0.37
Dibucaine-HCI 5.39 5.97 0.58
Lidocaine- HCl 4. 86 5.33 0.47
Propitocaine. HC1 4.92 5.31 0.39
Mepivacaine- HCI 4.79 5.22 0.43
Bupivacaine- HCl 5.37 5.70 0.33
Procaine. HCL 5.59 4. 54 —1.05
Bromvalerylureac? 3.74 1.67 —2.07

a) All the drug concentrations .were prepared to
1.Ow/v%.

b) Conditions of heat sterilization were at 120° for
30 min,

c) Owing to a low solubility in water, it was
solubilized in 5025 EtOH solution.

X BGEHIHIR T O b DR L. EHED
BEDENKEL, FROORIFENAE I
», TRTCORBKACH—-OFNRFELFENTS &
3CEhote, Fi, 71 FRRIEFOMFAREC
X BT EE UTUNKGMATHERS D, Th
5 OIS e TH 5 PABA, o-toluidine F 0% 2, 6-
xylidine # £ 30 & 2 HEE L 35 oD HPLC 0%
o TiRF L .

Foi5T, PABA %/E¥5 PC, PA T 4ik(1]
%, o-toluidine # #4:-* % propitocaine.HCl 2 2,6-
xylidine % 4 -4% lidocaine-HCI, mepivacaine-HCl
BV bupivacaine. HCl i3 4eff: (I) 2 @A LIz =
ho 3OS RO TR R TR fe iR
L, WThIRBIFRTRNEEZR L, 2ng BET
A AHETH 5o,

MBRACES pH Tk A Lw/v AE
WO MERIER IC 3135 pH Z5{k (4pH) % Table 1
ZRT. 73 FRREERcRwThi @i » pH
XhTHREFTr0IZ5 L (4pHE0.4~0.5), %}
Wi UCHAIV7- PC T X bromvalerylurea -G pH 1%
ETLTED, ZOETRIKEN 1.

MBI X VRO T ¢ FOIKGMEYrHD D
DETHERBENISTHEI LR VN TE BT,
alkyldiamine i35 &H K 7 3 v A ERT 5. alkyldia-
mine DFEEI B Y, PH 5~6 4 Ti3E
LT T rfbhpER S h b & T 5% & PA,
dibucaine ToD pH ORI ZERRLDOEELD
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Fig. 1. Changes of liquid chromatograms for procaine and procainamide before
and affter heat sterilization (120°, 30 min)

Procaine: (a) before sterilization; (b) after sterilization,

Procainamide: (a) before sterilization; (b) and (c) after sterilization; (d)
5pg/ml of p-aminobenzoic acid (PABA) is added to sample (a), which
corresponds to 0. 1 mole % degradation of procainamide. In the cases of (c) and
(d), LC analysis was done directly for the sample without dilution, while
in the cases of (a) and (b) done for the 10 time-diluted sample.
Chromatographic conditions: LiChrosorb RP-18 (10 gm, 25cmx4mm i.d.),
a mixture of 0.2M phosphate buffer (pH 6.0) and acetonitrile (50: 50), 1.0

m//min, UV (260 nm).
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Table 2. Degradation of procaine to p-aminobenzoic acid (PABA)
by heat sterilization (120°, 30 min)

Initial conc, HPLC method Spectrophotometry

Exp. No. of Iﬁ)o_cz?\ife PABA Degrad. " PABA Degrad,
(X ) (x10-M)  (mol %) (x10-4M)  (mol %)

1 3.67 7.19 1.95 7.19 1.96
2 3.67 6.79 1. 84 6.95 1.90
3 3.67 7.21 1.96 7.35 2.01
4 3.67 7.43 2.02 7.31 2.00
5 3.67 6.71 . 1.82 6.78 1.85
6 3.67 7.33 1.99 7. 58 2.07
Mean+S, D. 7.11%0.29 1.93+0.08 7.19%£0.29 1.96%+0.08
Propitocaine Mepivacaine
@ (a) ®
S EEE R Y O I T O 1 1
SERERIIN IR
i IR NN
AIEE IR T
il ?
L | |
L 14‘ T ¥ i =
0,004 abs ] - ! I 0.004 abs ! - ;
i 1N A ! ¥ i o
il AESE A R 1 O )
| ! P j_l ! ] N
T i 3
HEE T b il e
. AR o
U or-mg“id.inle ’ t .2.6-xylidine | __}} | 2.6-xylidine
L I AL gl |
)i / /_ IL
i
T D
.—f. e ,LJ L J - 71
HENER RN R A
Cr s Jelfio] 81 sa(Jo T8l alfo TBB][¢]ffo

h
Retention time (min)

Fig. 2. Changes of liquid chromatograms for propitocaine and
mepivacaine before and after heat sterilization (120°,
30 min)

Symbols (a) and (b) denote chromatograms for sample before
and after heat sterilization, respectively.

Chromatographic conditions: LiChrosorb RP-18(10pm, 25cm %
4mm i.d.), a mixture of 0.1M phosphate buffer (pH 6.0)
and acetonitrile (40 : 60), 1.2ml/min; UV (225 nm).

Movr— 73 v — 2 icfiigh, PABAIRISY Hoto.

DEWECE e otz. FZTPARXL 0. I molels PABA OFMENRSE  Fig. 1 ofEatr b PA M
@ PABA 2ELERK D7 e=b 77 o () MRECHLEETS Y, SRpoIzEsThisun
Tt Zoifif PABA R Y OC Tt e~ 7 oL TFHEIRA., EASERE LT0.1~1.0%DiE
I hpin b AT AMEL T 0, PARZxL 0. 1moled AT PC R0 PA 12k L PABA % {RinL i DlElR
© PABA »pfethif HPLC THEBCHMTMET  FEROME, PABA oEMmER X & HPLC, i}



98 fE X R WE #7102 57 (1984)
Table 3. Degradation of procainamide, propitocaine, lidocaine, mepivacaine,

and bupivacaine by heat sterilization (120°, 30 min)

Local anesthetics

Hydrolysis producta’

Degradation(mol %)

Procainamide p-aminobenzoic acid <0.002
Propitocaine o-toluidine 0.022+0.003
Lidocaine 2, 6-xylidine <0.002
Mepivacaine 2, 6-xylidine <0.002%
Bupivacaine 2, 6-xylidine <0.002

a) Possible degradation product by hydrolysis,
b) Although parent mepivacaine was found to contain about 0.02 mol % of
2, 6-xylidine, it was observed that the amount does not increase by heat

sterilization,

P —R R T & H 12 95~105% DB THRML 2
PABA piElg & fuf=. L7icpinoT, 0.1mole% L)L
D PABA 2 b, WIho Rz AuvTh-H4ic
DL TH - e,

7e¥s, PABA i 2 i 43 fitte s+ % HPLC ok
WRAE Lw/vy i To € G REE LTz 0.002
mole%, Thdiaxii s LTHBE, # 1ng oy
T5.

MEBHIC &L D BAKERROMAS R

1) PCoOmkHE PCIISEMNL=ATAF
DIFIREETh b, BXULT v Y ks fita it
LR, Figl, ARET A 2 L X b, kR
Y PABA Hi7 m =+ 7 5 A LCBIKHCHE 2 1 (Fig.
1), Zo PABA o4 EHc -o\T 6 A LIIE
U7c#sdi% Table 2 i, PABA 3 5 HI—T%
HELE T L4 e T &, HPLC ik & BRI —300
EET X BE50NT X < —F L. 4L 7 PABA @
WEEE Uik 7.1~7.2x10~4M L b, Zhit
Iz PC © 5+ 1.93~1.96 mole? M inksHE L
T ERXIELTWS,

(2 73IrREFEREONAKSHE Fieglc
527 X 5 iniakiEic & % PA okt
RFALUT T, PC L RN D BETH T, TO
X 578 PA 04etE 7 ¢ FARRIRCINT 5 11T
THHONMWET B, o7 3 FRRFERIZOW-
TR FER % 34 & 7o, Fig. 2 12 propitocaine &
mepivacaine DNILIHFTED 7 v = 7T sl

7o

propitocaine (b) D7 r = } 7 5 AT HIKS#D
o-toluidine O &*— 7 MHEE & s, ¥ 7o mepivacaine
TR RO R T & LNk S izl 2, 6-xylidine
MEE— 7 OEFNCHN & b, FEEAC 0. 02mole s
DEIE T 2, 6-xylidine D Eh b Z EMEEShie.
lidocaine, bupivacaine {Z-o\C 3§ A 7 FER % T -
fobs, IIEMEENIC X B bire L, 2,6-xylidine D4
BB bl o . ChbofEy Table 3 1
FLHTURLEL.

DEDHM, 73 FREEAI=AFLHRD D1
HAnaalid (120°, 304) ML CTHMICKETH
B LMW &, F272L, propitocaine D4
0.022 moleZs D nAK4fiEnsidodbh, L7 1 FHRR
FEFID 2T & 0 Uit » Tuvfo. ¥ 72, mepivacaine T
WPz 0.02mole gy D EIE CHREAMMA & LT
2, 6-xylidine oREMEE IR,

X ik

1) A.Marcus, A, J. Taraszka, J. Amer. Pharm. Assoc.,
46, 28 (1957)

2) A.D.Marcus, S.Baron, J. Amer. Pharm. Assoc.,
48, 85 (1959)
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.
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Spectrophotometric Measurement of the Binding of Trypan

Blue with Bovine Serum Proteins

Takafumi Itamr,

Makoto EMA and Seizaburo Kanou

Binding of trypan blue (TB) with bovine serum proteins was examined spectrophotometrically. The

following results were obtained.

1) A large change in the spectrum of TB was observed in the presence of bovine serum albumin

(BSA), 7-globulin (y-Glob) and bovine serum,

2) In all cases,a large decrement of absorbancy was observed at 565 nm,
3) The binding constants were calculated by using the degree of the absorbancy-decrease and the

following values were obtained,

molecule of BSA and y-Glob were 3,1 and 0.9, respectively.

The maximum numbers of molecule of TB that combine with one

The equilibrium constants between TB

and protein were 1. 26x 1068 (M-1) for BSA and 0.34x 105 (M-1) for y-Glob.
4) The difference spectra for TB with bovine serum and the BSA solution of the same concentration

to the serum were very similar.

These results suggested that the most part of TB might be bound to albumin molecule in serum.

(Received May 31,
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Structure of trypan blue
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Fig. 2. Absorption spectra of trypan blue with or

without bovine serum proteins
Trypan blue: 15u4M
BSA: Bovine serum albumin (20uM)
7-Glob: y-Globulin (20uM)
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Fig. 3. Difference spectra of trypan blue with
bovine serum albumin (BSA)
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Fig.4. Difference spectra of trypan blue with
bovine y-globulin (r-Glob)
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Fig. 5. Binding of trypan blue to bovine serum
albumin (BSA) and y-globulin (y-Glob)

Table 1. Binding constants for the interaction of
trypan blue with bovine serum proteins

Protein n %\),;_lgs
Albumin 3.1 1. 26
7-Globulin 0.9 0.34

LT d BSA i3 7-Glob 0 3 {5LL LD iixRL
fo.
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Fig. 6. Difference spectra of trypan blue with
bovine serum (BS) and bovine serum
albumin (BSA)
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Fig. 7. Effect of bovine serum albumin (BSA)
and bovine serum (BS) on absorbance of
trypan blue at 565 nm
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3-Nitro-1-nitroso-1-{4-pyridylmethyl)guanidine Jz OB {L&40D &R
e G

Synthesis of 3-Nitro-]-nitroso-1-(4-pyridylmethyl)guanidine and Related Compounds

Shozo Kamrva

The reaction of 4-pyridylmethylamine with nitroguanidine in water at 80~90°, gave 3-nitro-1-(4-
pyridylmethyl)guanidine in 50% vyield, and the reaction at 100° gave 4-pyridylmethylurea in 36%
yield. 3-Nitro-1-(4-pyridylmethyl) guanidine and 4-pyridylmethylurea were also obtained by the
reaction of 4-pyridylamine with 1-methyl-3-nitro-1-nitrosoguanidine and 1-methyl-1-nitrosourea, in 74

and 53% yields, respectively,

Nitrosation of 3-nitro-1-(4-pyridylmethyl)guanidine, 3-nitro-1-(2-pyridylethyl)guanidine and 3-
nitro-1-(3-pyridylmethyl) guanidine N-oxide with sodium nitrite and nitric acid, followed by neutrali-

zation, gave the corresponding 3-nitro-1-nitrosoguanidines,
(Received May 31, 1984)

AR SO, HEFFZB3HGT
FREOMENE LB LT TN RS
&L, rat ascites hepatoma AH-13 72U mouse lym-
phoid leukemia L-1210 ;2570 %7 v —A P A Z VY —
=V IR,

LMW CHEGHIOARPIRO —R & LT 3-
nitro~1-nitroso-1-(4-pyridylmethyl) guanidine % 0§
BLAHDERETY, ThbokahDOR7 Y —=
Y IEDNTE—E® T CRBETRTH D, AR
REIL TG LT » 20T SIS T 3.

4-pyridylmethylamine (1) ©KZE¥IC nitroguani-
dine(NG) %%, 80~90° K20FMIMMT 5L 7Y
T=T7RREELAMNL KGL, 3-nitro-1-(4-pyridyl-
methyl)guanidine (I1) AR LA (INE50%). Tik
I~ l-methyl-3-nitro-1-nitrosoguanidine (MNNG)
RREERTLR O S (RMY). TLiR- &
B+ Y v Aa0RT= e v{bl, BERFMTHE
3-nitro-1-nitroso-1-(4-pyridylmethyl) guanidine (1)
Eis.

Rz, 2-pyridylmethylamine(IV,) RO 2-pyrid-
ylethylamine (V) 122 £Hh MNNG 2RI E2%
Z it ko THIY4T 5 nitroguanidine V, BT Vy %
B, Vy %, Vo oXKEHR, NG % 90° TR
BEEBZEITE>THHABRS.

Ve #ZMWo = b= VEFIT = F e {bdilaiens,
= e R Rithotc, —~J5, AF VvV 2ED

Vo (20 - WA@BF Y Y ADFRT=+r 2 {LEh
3-nitro-1-nitroso-1-(2-pyridylethyl) guanidine (VI,)
Elnote.

3-nitro-1-(4-pyridylmethyl) guanidine N-oxide(VI)
R0 3-nitro-1-(2-pyridylmethyl) guanidine N-oxide
(D =1t e 2EPi& s, Withd FRHERC
Rofe. LirLicH s, 3-nitro-1-(3-pyridylmethyl)-
guanidine N-oxide(X) (2 - BRIEEF F V o A
DFHRT =+ v VY {E&H 3-nitro-1-nitroso-1-(3-pyri-
dylmethyl)guanidine N-oxide(XI) & #¢ - 7.

ETRLEX ST & NG 2KEKS, 80~90°iZ
g5 L2433 nitroguanidine T %453 5475,
I & NG wkisged, MAGRIT S & 36% OIURT
HMUTH2REHANE s, XixE7:, I l-methyl-
I-nitrosourea (MNU) »RIGE2TChEHLR 5. IV,
& NG ZES IR T2 & IR%EH XIIT &g 5.
—7%, 2-furylmethylamine(XIV) & NG % /KEHEH
TRt s & 1«(2-furylmethyl)-3-nitroguanidi-
ne (XV, 27%) BU: 2-furylmethylurea (XVI, 44
%) HHERLI.

ZD X 3 NG OB WARERtH 5.

ES - B
3-Nitro-1-(4-pyridylmethyl)guanidine (I )—1.

NG §: 4-aminomethylpyridine (I) 1.08g (0.01-%
V), nitroguanidine (NG) 1.25g (0.012& 1) RU*
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NO
|
CH,NH, CHZNHC (=NH) NHNO, CH,NC(=NH)NHNO,
« NG(90 ) 1. HNO3, NaNO: (%
) ] Lo oo, (7]
N or MNNG 2. NalCO3; N/
I T

NG: NH,C(=NH)NHNO,
MNNG: CH;N(NO)C(=NH)NHNO,

f\“ MNNG [©
\N/‘(CHZ)nNHZ or NG \N
IVa: n=1 V. n=1
Vy: n=2 Vp: n=2

= “ II\IO
sy~ (CH2W NC(=NH) NHNO,

VI n=2

‘ —CHZNHC(-NH) NO; o
—CHZNHC( NH) NHNO, ‘

\III

”-CHZNHC( NH)NOHN,

N/
N+
o-
X

A 10ml DE G A% KT 80~90° 12205 K nHA
T5. Bk, ViUt EFERL, =% — ATl
U, RERT S, O (=52 —), mp 202~
203° dec. 2EMnm(loge): 268 (4.25). Iufi, 0.98¢g
(50%). Anal. Caled. for C;HiO,Ns: C,43.07; H,
4,65 N, 35.89. Found: C, 42.70; H, 4.81; N,
35.97. 2. MNNG ik {43 & L7= l-methyl-3-nitro-
I-nitrosoguanidine (MNNG) 4.41g (0.03 =) &
A 10ml oE Az, KT, BIFLAHS 4-ami-

CH,NH,
NG,100° (©
-, |
SN or MNU SNy~
1 X1

MNU: CH;N(NO)CONH,
[ ]

o~ “CH;NH;

XIV XV

NG 100° “

NG N\ .. 4-(CH;),NHC(=NH)NHNO, ~, o

1. HNOg, NaI\Oz

2. NaHCOa

1. HNO;, NaNO:

P

alCO;

CH,NHC(=NH)NHNO,

|

|+
O_

AcOH

O—CHZNC( =NH)NHNO,

XI

nomethylpyridine 4. 32¢g (0. 04&.) %7K Sml 12§
LR RTIINT S, Mo T X b 0GB 5T
5. P LiefEi e REIFHRL, Bk Ty, 25
T5. BOERD (=22 —-2), mp 202~203° dec.
§ik, 4.31g (74%).

3- Nitro- I - nitroso-1-(4-pyridylmethyl)guanidine
(II)——3-nitro- 1 - (4-pyrid ylmethyl) guanidine (II )
1.56 g (0.008t ) #YLHif2 5Sml wifitL, KGT,
BHPLIe 23 s, TREES Y v 4 1.38g (0.02T 1)

CJ
. /“-CHZCHZNHCONHZ

XIII

CH,NHCONH,

\o/\CHzNHC( NH)NHNO, + \O/\CHZNHCONHZ

XVI
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TR 2ml A LIEETNT 5. FRKAKHT20
SRR L, KEx TREAKES Y v ACrhfd
5. FH LR EYRIFAL, KKTHY, RET
¥ — 2R TIRE, =2 7 - A TIHERT S, KK
@itiREy, dp ca. 145° g, 0.80g (40%). 2EOH
nm: (loge): 269 (4.16). Anal. Calcd. for C;HO;-
Ng: G, 37.50; H, 3.60; N, 37.49. Found: C,
37.66; H, 4.04; N, 37.06. NMR (ppm, DMSO-
de): 5.08 (s, CH,NNO).

. 3-Nitro-1-(2-pyridylmethyl) guanidine (V,)
MNNG ¥ 434 & L7 MNNG 3.68 g (0.025% /)
K 30mi IREL, KAT, BkLAg2s 2-ami-
nomethylpyridine 2.70g (0.025€4) %K Sml &
W LEamiint 5. T 2B iiikestd,
LkReREFAL, KIEL, BT 5. MEER
(=%~ n), mp 178~179°. ¥ &, 3.30g
(68%). NMR (ppm, DMSO-dg): 4.46 (d, 4cps,
CH,NH). Anal, Calcd. for C;HO;Ns: C, 43.07;
H, 4.65, N, 35.89. Found: C. 43.15; H, 4.65;
N, 36.16.

3-Nitro-1-(2-pyridylethyl)guanidine (V)——1.
NG ¥ NG 1.25g (0.012e 1) ROUK 10ml o
#4471 2-aminomethylpyridine 1.22g.(0.01 L) %
Mz, Kifidh, 90° TS5AMMMAT 5. —HKIH,
P UsERaRiFL, =% /7 —A Ty, EiRE,
=2 7 =1 THEERT 5. EEaHRG, mp 115~117°,
NMR (ppm, DMSO-dg): 7.02 (t, PyCH,), 6.50
(q, PyCH.CH,NH), 1,55 (br, NH). 25, 1.63g
(78%). Anal, Caled. for CgH;O;Ns: C, 45.93;
H, 5.30; N, 33.48. Found: C, 46.22; H, 5.77,
N, 33.50. 2. MMNG 7 A& Lic MNNG4. 41 ¢
0.03 1) %K 20ml IRHL, KT, H#ipLix
A6 2-aminoethylpyridine 3,66g (0.03 £ 4) %K
Sml RHEHNLLEETMT 5. B 1 HEHRE,
P L2ciE i o IaL, KTy, BT s.
M EHR S (= % 2 — ), mp 115~116. IR,
599g (94%).

3~ Nitro~ 1 -nitroso - 1-(2-pyridylethyl) guanidine
(VIy)——3-nitro-1- (2-pyridylethyl) guanidine (V)
1.05g (0.005T /1) * ¥ 70% TR 15ml ©W¥nL,
~5 THIPLAHMLERTEF MY 7 4 1.04g (0.015
TA) BK Sml TEN LIRS ENINT 5. Ei
ISP R BT T8, Kemx TP LARNS K
KF3F F Y DT omAB T L X hPInT s,
il Ui ®E 1AL, KOKTHy, BET5.
Wtk (=% 7 ~2a), mp 138~13% dec. IR,

0.51g (43%). NMR (ppm, DMSO-dg): 7.24 (t,
CH.CH,N(NO)), 5.93 (t, CH,CH,N), 0.22 (br,
NH). Anal. Caled. for CgH,,0;Ns: C, 40.33; H,
4.23; N, 35.28. Found: C, 40.46; H, 4.53; N,
35.55.
3-Nitro~1-(4-pyridylmethyl) guanidine N-Oxide
(VI) ——3-nitro-1- (4-pyridylmethyl) guanidine (II)
1.56g (0.008€) #*EEfig 40ml InBIEML, &
%, 302:BMRMLKIK 2.0g &Nk, 60~70° i 30F
Min#cds. K 100mi &k, WETRMEL, Eic
& 100m! #fnz, RETHESETS. MiLCHEEY
WAL, KHEL, ERTs. HOATY XA (&
K= s =), mp 217° dec. R}, 1.02g (54%).
Anal, Caled. for C;HO3N;: C, 39.81; H, 4.30;
N, 33.17. Found: C, 39.62; H, 4.15; N, 32.88.
[F#EZ LC 3-nitro-1- (2-pyridylmethyl) guanidine
N-oxide (W) %73%. MEIHRE (BK=%/—1),
mp 222~223° dec. I, 1.62g (77%). Anal,
Caled. for C,HO;N;: C, 39.81; H, 4.30; N,
33.17. Found: C, 39.89; H, 4.23; N, 33.02.
3-Nitro- I -nitroso~ 1- (3-pyridylmethyl) guanidine
N-Oxide (XI)—1. 3~-Nitro-1-(3-pyridylmethyl)~-
guanidine N-Oxide (X): 3-nitro—1-(3-pyridylme-
thyl)guanidine!® (IX) 5. 85 g (0. 03-€ ) % FEfiR 50 m{
iEmL, 30% :BELACEK 6.8g ik, 65~70°
3R T B, K SOml &k, METUHEL,
Tk 50ml iz, WECTEM TS, FHLAH
REBRIIFRL, KL, EHRT5. MEIERL (&
K=&, —n), mp 238~239° dec. 15, 5.80g
(92%). Anal, Caled, for C;HO;Ns: C, 39.81; H,
4,30; N, 33.17. Found: C, 40.01; H, 4.34; N,
33.14. 2. = } »r v {k 3-nitro-1-(3-pyridylmethyl)-
guanidine N-oxide(XI) 4.06 g (0.005-€ L) & {LMiER
Sml ZEML, K&F, BB LANLEPEES MY
w4 0.69g(0.01% 1) 7K 2ml 2 LA %
5. TG LA, Kihnk, REASE
F Yy AT S, P LSRR RS EEL,
MR TP, GR=27 -2 THERT S B
185° TIRFT 5 HELhRG. IdE, 0.21g (16%).
NMR (z, DMSO-dg): 5.08 (s, CH;N(NO)).
4-Pyridylmethylurea(I)—1. NG & NG 1.04
g (0.0l ) ROk 25ml o B4&4pic 4-aminome-
thylpyridine 1.50g (0.014%4) %Mk, FLAT2
mERingh, MIRNT 5. RIEWABETHREL, L
T AEREEEIFEAL, =& 7 —A Tk, BT s.
mEERGE (=% 2 — ), mp 194~195°. Inid,
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0.98g (36%). Anal. Caled. for C;H;ON;: G,
55.61; H, 6.00; N, 27.80. Found: C, 55.38; H,
5.84; N, 27.35. 2. MNU { methylnitrosourea
(MNU) 1.03g (0.01€4) %7K 10ml iZfRHL, X
&, #4265 4-aminomethylpyridine 1.08 g
0.01 T ) %K 2ml RiGH LA RMTS. I
CELLT IR T B LTS, RISHEMIET
WEL, Bk, =272 THMLT5. &
LAz, mp 19%, gy, 0.80g (53%).
2-Pyridylethylurea (XII[)—NG 12.5g (0.12%
&), 2-pyridylethylamine 12.2¢g (0.1 TA) RUK
100 ml OEA% 20FMIK TE, BT K
IGHAMETTIML, MLtz REFAL, =
&7 —ATHEMNT 5. IREOERG, mp 142~144,
iy, 4.8g (23%). Anal. Caled, for CgH;ONj:
C, 58.16; H, 6.71; N, 25.44. Found: C, 57.89;
H, 6.71; N, 25.14,
3-Nitro-1-(2-furylmethyl)guanidine (XV) BT
2 -furylmethylurea (XVI)——2-furylmethylamine
(XIV) 2.2g(0.02E 1), NG 2.1g (0.022%1) R
Tk 100m! ofifipk 2N, BT 5. W
#%, L efih e B FEAL, =& 2 — L THER
3 7. 4 {6 AR b, mp 131~132°, 3-nitro-1-(2-
furylmethyl)guanidine (XV), &, 0.93g (27%).
‘Anal, Caled. for CsHO3N,;: C, 39.13; H, 4.38;

N, 30.43. Found: C, 39.44; H, 4.40; N, 30.07.
P WETIHGL, Uiy Ry FEL, =
B =T, =2 ) = A CTHER T D, RO
fh, mp 109~110°. 2-furylmethylurea (XVI), 4dd,
1.14g (44%). Anal. Caled. for CgHiO;N;: C,

51.42; H, 5.75; N, 19,99. Found: C, 51.39; H,
5.79; N, 20.03.
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13C-Nuclear Magnetic Resonance of Nitro Compounds and Triazenes

Produced by Decomposition of Trisubstituted Nitrosoureas

Shoko Suevosnt and Masayuki TanNo

'3, 3-Dialkyl-1-nitroso-1-(4-tolylyureas (Ib,d) decompose to produce 3, 3-dialkyl-1-(4-tolyl)triazenes
(IIb,d) an 3, 3-dialkyl-1-(2-nitro-4-tolyl)ureas (IIlb,d) in chloroform or carbon tetrachloride at room
temperature, The structures of the nitro compounds (IIlb,d) were confirmed by comparing their
13C-NMR spectra with those of 4-methyl-2-nitroacetanilide (V) and its 3-nitro isomer (VI).

The barrier to rotation for 3-methyl-3-(3-pyridylmethyl)~1-(2-tolyl)triazene (IIc) was found to be
about 12. 0 kcal. mole~1, approximately equal to that of 3, 3-dimethyl-1-(4-tolyl)triazene.

(Received May 31, 1984)

-HBED N-= vy REFSHERFALHTS
ZENMLRTLBY. Y TIE 4 0 = b rVIRE

ok TEE LTCBRELARL, ToIELR)
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CH

3
s — o

NO 2

Iac

Ta,c

»

NO2

R
1 R R
CH3—©-riI—CO-N/R —_— CH3—©-N=N-N: Iy cn3-®-m{ -co-n{ *
R R
2 2

NO 2

Ib,d

a,b: Rl=RZ=CHZ’CH3

Ib,d

c,d: Ry=CH;, R,=CH,- 7 N

b, d

Chart 1

7220 =7, Py EBRACHEL CREEEE IR
BRI XL, R 1-T I A-l-= bR Y
REFHEMAEC OV E A ETREIR TV, ]
A2FFHELWEO N VER = eV RETHB laryl-
3, 3-dialkyl-1-nitrosourea (Ia-d) #&R L+ ORI
BErfmittie., Tad 3B CREETHD, B
BT LRI ARKHLUTCHELEE LT Y ER
FYT7TEVH(Ta-d) 2L B, LU 4&-F ) AE
#afk (Ib,d) BT OMEIC X - TERYARAD,
7 amkl ARIUE{RER TPV 7Y DL

5=t rib&ty (b, d) 23 & L CH % 5% (Chart 1),

48] 30 R R Hs (BC-NMR) #FIR L CHWE <
5= efbBYoERREL, BCELHER
1 ChDH Y 7 ¥ VE OIS (rotational barrier)
X5 HB=2AF-2HRE L.

1. = +A{kdY b, d) OFERE

N-=F e v R#E&E (Ib,d) %7 m ekt XM
BERFBCHENLERIEL & Ibasid CpHyNy-
O: DHRAFHSTWET Y XARMAE6HR, Id 25
1% C;sHyeN Oy DR 20T BRGNS E SR 59,
ThHIRMRERIR (IR) RO 'H-NMR 227 } 1
(Table 2) X h 7 == AR = b s ERHEAZIRT
B irbhb, BRREME (Vb d) SR
T=bafbLTETS = r{LAHLE —FLED. &
A TRFFC KT 5 FEF RGO HLRE
THHOT= b kD fifid FIRDOERITTHRD S
Z L 4L C & 7o\~ 4-methylacetanilide o= + /LK
B2 pHTFULTy v A FERHL TR MITh S
S5EEZLLhDN, ANEEL LT TSR

=N
Table 1, UV Spectral Data of Nitro Compounds
(IIb,d, V and VI) in CHCI,
Compd. UV 2max nm (loge)

Wb 244(4.27) 285(3.77) 395(3.65)
IMd  246(4.28) 268(3.79) 289(sh)
v 242(3.80) 370(3.17)

VI 244(4.32) 330(3.30)

389(3. 39)

IO AT IF[VEBLh3 YV A FEBRHEAIH
TWBRFEATOD = + v{tht 4-methylacetanilide o
BAEL—FTHERMSI. YA PO 2 #{7,
Tlebhb AFAEOA L MINEZ BFEENRD BT
HUTOHBR T 1. _

4-Methyl-2-nitroacetanilide(V)? {3 4-methylace-
tanilide % = + v{t3%, 2Z-nitro-p-toluidine % 7
wF kL 65, [ 4-methyl-3-nitroace-
tanilide (VI)™ {3 3-nitro-p—toluidine % 7+ {LL
TH5H R B (Chart 2), I b,d AR (UV)
ARZ PARVROVIE TS L VRLPRALIT S
(Table 1), iz 1L b,d, VRV VIO BC-NMR »
MELCHE L. VROVIOKRMBD Yy : Ay 7
ME~v ¥y (128.5ppm) HFLMEC L TEHITIL AP
ERPMEE b BRE Uiz, I bd IRk Table 3
RRLEeH, BEOY 3247 MV X E
LTWwb, #R, #li7—25»5 Ibd k2f2=
b RibEhiz bt 3, 3-dialkyl-1-(2-nitro-4-tolyl)-
urea ThH5 EHEL. itk N-=+ v vk (Ibd)
b C-=1trff (I bd) OAREHHCOVLTIRE
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. NO,
R
CH3-©—NH-CO—N(R1 —_— CH3~C§-NH—CO-N< 1
2 Ry
Vb, d b, d
NO, No,
CH N
. 3—©— HCOCH3 —_—— CH3‘®—NHCOCH3  — CH3‘©—NH2
A%
NO, NO,
VI
Chart 2
Table 2. 1H-NMR Spectra Data of Nitro Compounds (Ilb,d, V and VI)®
Compd C:-H C-H Cs-H Cs-H Ci-Me COMe NH®
b — 7.98 7.38 8.58 2.35 — 10. 1
(J=2) (J=2, 8.5) (J=8.5)
Iid - 7.95 7.40 8.58 2.34 — 10. 1
=2 (=29 (=9
v — 8.00 7.44 8.63 2.39 2.28 10.2
=2 (=2, 8.5 (J=8.5
Vi 8.33 — 7.36 7.70 2.45 2.08 10.3
J=2) (J=8.3) (J=2, 8.3)

a) Iib, d and V were measured in CDCl;, and VI was in DMSO-dg with (CH3)4Si as an
internal standard. Chemical shifts are represented ppm and J values are Hz.
b) broad signal

AT 5.
2. 3-Methyl-3-(3-pyridylmethyl)-1-(2-tolyl)-
triazene (IIc) O EJ§EfEE
N-= b r v fbsty (I a-d) OHRTEL S+ ) 7
V(L a-d) ORGERERYT V=9 2 EVT
WFELT Vv EDGIR U e T — 22 lbiie T

N3 $58 OGS X 5 [@IEEHE L S1 6T
552,

Tc »MiAkSHEs = vk & (CDCL) s BC-
NMR »JETSE N-AFAHERT N-2F v ik
O ZFAGERT2ATORGHLy s ALY T b
12 —00° T34.2 & 41.5ppm 20%48.5 & 56.5 ppm

BERE 5 TIT-1® 23, F O NI L A
FNIET R AF LV VI BC v 203 Fig 1 iR
Lk 3RET7e— FThH D, Thid 7-JEN
BAETH Y TE BT RERLIEL ],
S-FUB IR I/ 0k I D740 ol N2—

(TMS J588) THhote. —Ji, WL T LR
e D MAFALY 2 A A0 sk % ¥ F (DMSO-dg)
150° ¢ N-2 51364 35.6 ppm, N-»AF L v IR
53. 1 ppm (DMSO-dg ol 388 il S hie.
b U7X AT AL B =1

R - + R §- &+ R

Ph-N:N-N< 1 ph-N—N=Nn7 =—— pPh-N=N=NZ +
R 1 2 a\R ~

2 2 Rz

]II
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Table 3, 13C-NMR Spectral Data (ppm) of Nitro Compounds (IIb,d, V and VI)®
Compd. Ci Ccz 3 C# cs Cé co

Vot 131.2 138.2 124.0 133.0 135.3 119.4
SFHE 132.5 136. 4 125.3 133.4 136.6 122.2 168. 7

VI EH3LfE® 137.3 113.3 148.9 126.9 130.1 124.6
LRI 138. 4 114.3 148.7 126.8 132.8 123.6 168.8
b S 131.0 135.3 125. 1 135.5 136.9 121. 4 153.7
md  s2iiE 131.7 135.7 125. 2 134.7 136.8 121.3 154.7

a) Ib, d and V were measured in CDCl;, and VI was in DMSO-dg with (CHj),Si as an internal

standard.

b) They were calculated with benzene (128.5ppm) as standard.

AN

C—CH;
C—CHj

m
%;; <
e

—5° —50°
PR R W
150°
10°
I I —30°
in DMSO—ds in CDCl3
C—CH;
50°
N~—CH,4
Fig. 1. BC-NMR Spectra of 3-Methyl-3-(3-pyridylmethyl)-1-(2-tolyl)-

triazene (Hc¢) at Various Temperatures

F~ (4G*) 11 N3 (LB TFHG I F LB TH
FIRTHEYH, Tc ks NB ey s s
Ak (BFRFFEEZELBRD) 2 EDLHEC 7 ==
oA Mk BREo Wb ipD 46T iz
ALXMERTWELW., ZDX57 Y 7EVEIRTET
fehHa iy, WENIAEHEO N E W OrEN
N2—N3 @A OZEHAEN BRI LT 5 0 T 4G*
hEieskELLRS. Tc Offi 2 DRECKIT
% BC-NMR x~27 b 46 CDCL iz ki35 Ic
DFREREE (Te) 1k -5 THoHZ Edbnb, AU
W iE ALl = 2 ¥ — 4G* (Te) R B0
L 12.0kcal-mole-! “CB - #=. Marullo 59 % 3,3~
dimethyl-1-(4-tolyl) triazene % ¢ 3, 3-dimethyl-1-
phenyltriazene ¢ H-NMR X b 5k 3% fc 4G* (Tc)

BERER12.1 & 12,7 kcal-mole-! T % Lifi~<C
W5, e & zhbofbafhe ok 0.1~0.7 keal.
mole~! TH h, 2% e HUEVEEETH 5 D RIERE
EZRITITE A EEIL. Lichio T 3-methyl-
3-(3-pyridylmethyl) - 1-(2-tolyl) triazene (Il c) IZ¥s
5 N2—N3 &4 iREL 3, 3-dimethyl-1-aryltria-
zene JEEFLTHB EFZ L LR,

£ B o K

1. AR

3, 3-Dialkyl-1- (2-nitro-4-tolyl)urea (IIl b, d)®

Vb (L.5g) wkEHRIC A, LIEMNE (d: 1.52,
2ml) % 0~5° TN ERCOFRIES €S, RIGHK
WkARizrrE¥=— 7 A CHHL, =—F Ak
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FUREAKER T b ) v ACHES . SR TRy
BETrE Wb 2185, {ETY X &4 (-~Fy
VEER), mp 45~46°, TR, 52%. Wd 3 FERHC
Vd %=t fbL T35, LRLIMMBE 7 nra s
VTR, BT Aase=t (Y VAFA, IR
rahAA) CHET D, WEIHRE (-ndry - =
— 5 ATEEES), mp 76~7P. IUEK, 42%.

4-Methyl-2-nitroacetanilide (V)

i) p-Toluidine (5.4g) *HKEE 10ml ik
% & 4-methylacetanilide (6.8¢g) i35, AR
Yy v Ry R (=—F AR, mp 153~154° (lit,,?
mp 153°). zoffifh (1.5g) & Vb i & R
= Fefbd B, WEaEHRE (=~ 7 ATER), mp
94.5° (lit.,,” mp 96°). XK, 31%.

i) 2-Nitro-p-toluidine (1.0 g) # 45 7kKef% (10ml)
LRIy v Bml) winz T2 BREEVHE

KA EE L, P LS TS, I, 16%.

4-Methyl-3-nitroacetanilide (VI)

3-Nitro-p-~toluidine (1.0g) % kEEfiE (10mi) 1=
Wb LEOREHE Gml) &z s, KKzt &t
WLAilesL, =~7F4 - 7 b vEKRLHE
#iih3 5. WELHRG, mp 1480 (lie,” 144.59). IR
5, 24%.

3-Methyl-3-(3-pyridylmethyl)}-1-(2-tolyl) tria-
zene® (Ilc)

o-Toluidine (2.1g) % 36% tifs (3.4ml) RUK
@0mly ML, ThCIERFEF Py v (L4g)

OHIEW (Tml) % 0~5° Ciliin L #3058 5.

HIGiite 3-pyridylmethylamine (4.9g) 2inx Sl
TIREIMEET S, KIR 2 mraa A THIEL, HE
LT T 5. bp 168° (1 mmHg), IR, 83%.
2. UM ROER eSS E

i BC-NMR: BAAET- FX-200 %

{90444 frequency, 50.10 MHz; spectral width,

10000 Hz; pulse width, 6pus (0=36°; acquisition

" time, 0.81892s, data point,

16384; accurate £0, 05

ppm; concentration, 0,2~0,9g/ml;

dard, Me,Si GHRLEE CIE D1 DMSO-dg)
3. iGHEfeB =% A ¥ — 05t

4G* . N
f—=10g.(/ TR/wNb) +1og (Te/6v)
[

=22.96+log,(Tc/6v)

internal stan-

ov=yva—vp
Te=RhHTLEE
X BR
1) J.M.Montgomery: Cancer Treat, Rep., 60, 651
(1976)

2) S.Sueyoshi, S.Kamiya: Chem. Pharm. Bull., 29,
1267 (1981); M. Miyahara e al.: ibid., 30, 4402
(1982); £t

3) K. Tsujihara et al.: J. Med, Chem., 1982, 441;
M., Takeuchi et al.: J. Natl. Cancer Inst,, 56,
1177 (1976); S. S. Singer: J. Org. Chem., 47,
3839 (1982)

4) BARFPEFELH 102684 CRBD 1981:
p. 428

5) BAALFEELH49TRFEEL (‘;&Iﬁ) 1984: I E

.4, p.928 '

6) Chem. Pharm Bull,, &EJL{:

7) R, A, Morton, A. McGookin: J. Chem. Soc,,
1934, 909; L. Gattermann: Ber,, 18, 1483(1885);
J.K.Sanford et al.: J. Am.Chem. Soc., 67, 1941
(1945)

8) E. Pretsh et al.: Tabellen zur Strukturaufklirung
Organisher Verbindungen mit Spektroskopischen
Methoden, p, C120(1981), Springer-Verlag, Berlin

9) N.P.Marullo et al.: J. Am.Chem. Soc., 90, 510
(1968); M. H. Akhtar et al.: Tetrahedron, 24,
3899 (1968); T. Axenrod et al.: Helv, Chim.
Acta, 59, 1655 (1976); L. Lunazzi et al.: J.
Chem, Soc., 1978, 686

10) HrAEAR: H Ro° BC NMR 3, p.203
(1979) LN

HEEES:
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Distribution of Chlordane Components in Rat Tissues after Daily Oral

Administration of Technical Chlordane at Low Levels

Mitsuharu Taxepa, Hiroshi Sexita, Kumiko Sasaxr, Youko Kawamura, Mitsuru UcHivama,

Atsushi Takauasur, Yasuo Oano Tohru Kawanisar and Akira TAkANAKA

The distribution of some chlordane congeners (main components of technical chlordane and their
biological metabolites) in rat tissues after daily oral administration of technical chlordane at the extreme
low level of 10pg/kg body weight/day for one week and two weeks was investigated. The chlordane
congeners were extracted from samples (2g or 5ml) of the liver, kidney, brain, muscles, adipose tissue
and blood of the administered rats and a control rat with the Biotron homogenizer in the mixture of
acetone-hexane (1:2) or the Extrelut column in the case of the blood samples, followed by clean-up
by acetonitrile-hexane partition and/or by Florisil column chromatography.

Finally, six chlordane congeners (trans- and cis-chlordane, trans- and cis-nonachlor, oxychlordane and
heptachlor epoxide) were analyzed qualitatively and quantitatively by gas chromatography with ECD
and with the columns packed with 2% OV-17, 3% OV-210 and 5% XE-60, separately, As the results
none of the tested chlordane congeners accumulated at all or scarcely in all of the tested tissues other
than the adipose tissue but some heptachlor epoxide accumulated in the kidney after administration for
one week and in the adipose tissue after adminirtration for one week and two weeks, while trans-and
cis—chlordane and cis-nonachlor did not accumulate at all or scarcely in all of the tested tissues.
Significant accumulations of ¢rans-nonachlor and oxychlordane were found only in the adipose tissue.

(Received May 31, 1984)

7 m ATV, 0T ECRISEREHEC BE
TRB/IEL LTBRE IR T, BETIIMmESE
BERE T T 5 BHEEHRR B A O —ETH 5450,
F a4 ¥) v ofREHE LTRHROREREYD >
w7 YRR EhTWS. LTI "
ATV h F RO BT R AR & R REIG R
WEL SR, BETC X 2K, EIRCAATIZON
TOFA? b b, 7 e ATV OUAFFIIEL
ZEIRTW5AH, 7 e F Y ORGBIRF~DHERILE
H LE T ANERREOTY Y, EAMHADHH
ITHEERLTWARARDZ e AF v X BTG HR%E
BRLTED, DWTIRZ v FUic X 5 ARG YR
PEL T B30,

DX 5 ABURCESR, 7elT v OBERUAL
~DBELIE L L T3 b0 lHEREo—RE L
T, &5 v <1 Cofifisrs o RO RRE
ekl 5 7 v 17V DEBRFOHHIT OV T

3
S

1. BE-ZERJRUBERR

~FYY, =—FAROFRERR UMK b
U AIIRWEIEARAO b ORI L. iR
AR IEEL W IR Y, RO RSARERL 7.

TryoA: 7rYSVHET R Y DL PR 130°
CIGEHEIA LML i d D%, T2 — 8- Tl
LicobfAL L.

2 e TV ERHES  trans- R cis—-2 m AT v,
trans- R cis—-2F 7 N, AT I LF VRO~
TEIal s mHEY PR Tz a—Le 07 1
v 27X DRI RI L DR ERA L. :

BFER7 e TVEBRE  ERif 7 v T ViRl
D 100pg/ml ~F 4 v IR,

GWRA7 v 0 TR RER 2 v 7 VT
BREAHAHARL, BEBTH3 V- REELTERFD
0.1, 0.02, 0.0! KT* 0.005pg/ml ~ %+ v{5Hi%
FEEL Y I8 AN
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senFvIHk (Fr=ar 2L Fv):
Fara—e 37 49 2L X0 {ERTH D
D. vy b Frir B-9129-A (UK trans-7 w 1 F
23.2%, cis—=2 v AF v 12.4%, trans- FO° cis—- /) F
7aafibyT 9.2%, ~7 22 v 8.8% Tofh).
==, v ETRWME X VAT Lic=< s v &
=2 )~ AT OVEN frhiK 1 1 8 (v/v/v) DT,
2. EREMBRUI/OLTOHEE
IALNBRTE L D AT LIcy 4« A 2 —FlfitE 7 »
bO({40 285~366 g ) 2R B IREE S o), H
Gy e SV itk 2= 2 v g 10 pg/ml
B L owiEhtL, I mi/kg (RIEOESLT, 18
LRI/ T TR A L. SRBHC L=~
7 Y REOZR LI E AR Ui, ks, KE
AR IR E e,

3. ShEE

Wik E R U D T » F2AEOHIE (1
SBIZO 2 M) fTTLActh, MiE Smi &L 1
#, UIBTHRIURELL, R, T, W, AiRZLOCBERRAL
i ThZhiy2g fifiLe

R U =M i, (o gs ki i a2 U
FELIDB, UTOSHAERIT .

4. DT
4.1 #HHlH
) Mg

BE SmlROK 1Sml 2z, X<EHEER
Db, Extrelut (21 72EH, 1k 13810g)
BIHILI 7 B = AT (MR 2em, 23§ 30em)
CIEA L. 20000 et 8, ~% v 40ml Ts=m
AFvRRER L., BRI s Ty A=y va
TN R VT 40° AT o ki 1T, MET# 5ml
PG L e

2) Rk

HFP2g T by o~y (102) 3R 100 ml
BMETA4A P e VO CEEN AL T Y
AT NN L, fhilia R AMAL L. HHED
T A MR 20 ml CERR L, AHEICO L. Al
DR 7 T o F =y ¥ BT VT 40°
LT kit B TWIET 5ml Bl fe. = LY
% 100ml Oopifin— MIZEEL, ~F¥vEMi e
B 15ml LD, ~FH v dfl7 « b= F Y A
30m! For3MEks sftbLA. HArDT7E b=t
VAR T 5 BT U v AEE 300ml DA
TWBHREr— ML, XSEMLEOL, ~F
v 100ml C1 4R L <#s s Li. K@%k
FELiob, ~F+vidaK S0ml TG, MK

[ b Yo ATRUKE, Z2FAs s &=y o Pl
wIT 40° IF oK L CMET 5ml iz 7.

3) MR AL DR B AR

M 2gim 7 by e ~Fry (112§ 100ml
LT A b e v BRI TEREM XA LTl
L7cmt, WBIHM U, Sk L o Ik 2 Wil
20ml THIL, AHGTH LI AEoWMMTE 2 5
e Fm g2 RIS VT 40° LIT o KL
TMIETH Sml iyl re.

4.2 TAVSLATLIAR ST T 4—

HWE 2em, XM 0ecmore<rffFicyvry 2
A W0g w~FH ic TR THERL T LN T
& (BRSO MKERRE > bV v 2% 808 &, 0
HAOREFCHOR A BG W X EAL, RO~FY
200m! CEH LI, o 100ml 3135 T T, o
100 m! G 4y (rans- 2 5 7 v LES) 2 AELL 1.
BT, =—F i ~FHv (6:94) Rig 150m! T
BhorserFriiriile. &4«0FHES L2
T - X =y v SRR A VT 40° BUT oK
LCMET Smi iimi .

4.3 HAO/QAR M 574—

MO E Tl S R lmitiax 7 s L F VD H A
a5 7 4 ~HRABIGWE LT, DTOWES
HTER - B iT-1e.

W ESIEBUERI Y A 2 m= b 75 7 GCO9A
(Fitlr m= b 73 77— 2 0B ¥ 7e=b
2y 7 C-R2AX M #4280

Hiitiay : ECD (83Ni)

#F LA ROFHIN : a) 295~ Y 2 v OV-17 (Chro-
mosorb W-HP, 100~120 4 », > 2), N 2.6 mm,
X 2m, b) 3%~ v = v OV-210 (Chromosorb
W-HP, 100~120 4 » o ..), N2 2.6mm, £X 2m,
c) 5%+ Y2~ GE XE-60 (Gas chrom Q, 80~
1004 » & 2), WIE 3mm, {ix L5m. ww¥Fhin
AWM T A,

715 AMIEE © a) 2107,
165°

TEA L « ISR < a), b), o) \vFhi 250°

F v ) 7HARVHLY ¢ THAEESHE, a) 20~30m!
/min, b) 50~70 mi/min, c¢) 40~70 m!/min

IR U E 5
Fy M2 v A F v THEEE (10pg/kg/day) # 1
BERO 28RS L0, MK, RIAs,

WA, I, BRUOMOZABBAMCETE s LT Y
H (2 e F v THEFEEOETURG D trans- T cis-

b) 165~170°, c) 163~
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Table 1. Distribution of chlordane congeners in rat tissues after daily oral administration
of technical chlordane (10pg/kg/day)
Adtrzlrl:: SIAOR - Tissue Chtlrg:ci;ne Chltcz;&anc Oxychlordane Né:la:csl:lor NOl'cl;:C—hIOr Hzggici}clll:r
1 Week Adipose ND ND 12. 60 6.29 1.15 10. 36
Muscle ND ND 1.27 1.29 ND ND
Liver ND ND 1.13 1.23 ND ND
Kidney ND ND 1.24 1.71 ND 8.16
Brain ND ND ND ND ND ND
Blood ND ND ND ND ND ND
2 Weeks Adipose 2.24 2.74 33.36 14. 64 3.00 21.39
Muscle ND ND 1.87 1.25 ND 1.68
Liver ND ND ND ND ND ND
Kidney ND ND ND ND ND ND
Brain ND ND ND ND ND ND
Blood ND ND ND ND ND ND

ND: not detected (<1.0ng/g wet tissue or ml! of blood)

Each positive value is shown as the average (ng/g tissue or m! of blood) of 2 animals in the
administration for a week, and of 3 animals in that for 2 weeks.

A trace of amounts of oxychlordane (1,94 ng/g tissue) was detected only in adipose tissue of the control
rat in the administration for a week, and a trace of amounts of oxychlordane, trans-nonachlor and
heptachlor epoxide (2.0, 1.4 and 1.6 ng/g tissue, respectively) were detected in that for 2 weeks.

Z2a AT VR trans- T cis-7 F 7 r AT 2
e A 7y ORTEREARRMY ThEAF Y s r AT
VRO e AFVTRIFERGO~NT 227 a L DFER
HHEERRBYTHEDE~T 27 an - = F ¥ Vit 6
HE) oW THAR R L, SHMRRIE 1g (0
W2t Iml) ¥hos e F v EIZERGOE
EE OGRS Table 1 iRl .

7 AT TR 10pg/kg % 1EMERLS L
EBEDT » MERSTNR, RIFARIC S 2 50
Fv, trans-) F 2 r A RUI~NT AT = REY
P2, Bie~s 270 =RBEFV FRAFERTR
LTWwibiffciy, #F> 7 e 5TV RO trans- ) 5
7 AXHH, BFROTE, ds-7 32 e mBd
TR A (1.0ppb) X h 2R HWRERDLAL
P23, trans— RO cis-7 o F vRE LCWTH
DIEBRAZ» B R Shigh o 1.

Fie, BEMRY 2 FMEKER LA b i2iER
HoBFEELRL, RifARc 2>y 77y,
trans- ) F I n L B UNTErn L« = RF Y FRE
TRCZHIL T Feid3 i, trans- RV cis-2 v 5V
B cis-7 5 7 v AREHHAC, A% 2earFy,
trans-) 2 r A BU~NT I o - 2BE Y VR
WIZHIBBA X h LS WBERSHhSRET,
oI BABON, ¥, MRULE»5X, WTho

7T VvEL REShisho k.

R, 4Blofrh v~ (10pg/kg/day) TOHEER
TiY, 72 A F Y FEEOTRG TH D trans— U cis-
7 AT, 2 MHERS RO SRR
HHRGBE Y, MMolFREMTo 1 8E®RS T
T LW Th oSEAHE» S RS hich o i,

¥, MR (1) »o, LEMESE TR
BN SORF F > 7w b TV i A BT E
(L.9ppb), *7 2i8EEE TIRIIHARL DD RA
o2 uATFYHMNC trans- 27wV FOINT X
7 =RFY R, WThAABEE (Fhth
2.0, 1.4 KU 1.6ppb) jRsbivi.

Tashiro 55 ¢ trans- U cis-2 v A T DB
BRI IR LR, trans- hidF A+
7uAFvERER LT l-hydroxy-2-chlordene -,
Fio, cis— {kiL l-exo-hydroxydihydrochlordene ~
fREEhs L HMEL T2,

¥, WO trans- F 27 v L Z—BIEFEL T
trans-2 2 L FVECRBEhico b, GO trans-2
AT v ORBHERIC LI - TIREIZ D L3RG L
TWBA, s~ kORPBIT 2 MET AN bR,

SEIOFEBRTEREYHRICA G2 v 7 v TEEHE
i trans— B cis-7 v A TV OHARKR (FhTh
23.2%, 12.4%) DERIH 2:1 THH, FLIXE
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BTt fgT 5 trans- 2 > 2 m A s b} trans-7 w
ATV RRMER WO b0 bbY, 2:8ME
HE#H035 v  OEBHERCERL W AT Y
REHORERREALAVAALTH ok T LILFLR
HEHBTHD., SOHEX trans-7 v LT VB cis-
XD AEHERN TR L VRIS hs L &%
AEL TV,

2 v AT v TEE kR C trans—- B cis-2 a7
VERCTEFRRY Lo TwB 2+ 7 v uid, 48
DELERR TR GHITR O MBS trans- (bR
Ut cis~ (G2 TH I %D L D TH%B. Sovocool 57
ALEMEOMRENEL LD TIE, /F7 0
D cisAkiL trans- DI0OBELTF TH e ME LT
Wh. O EnBSEER L7 v ATy THRE
2L trans- 2 F 2w e LA 8 B EERLT
WHEFLbR, WREAOMBIILE 8:1 E&Tg
T EMTE D, SO B TR ER
LW/ 57 r A trans- R cis- thDHERITE

5~6:1 Tholet bl TaE, 77 7vady
SOV b T IE I TL3 trans— (A% cls— kX D L s

Yz ERREL T3,
AF 2 AT AT VR I 770N, &

DT D trans- Y OETRBHO —0TH B,

LiciioT, - ofbfiphiS Mok tid i
FEEOER T LD MBROZ L LELD.

~T R e RO TR ETLEREAE LTEER
EhTWhZ oL B AERREEDO—~2TH D
M0, 7 e T TSRS kR E LTHFE
LTWLBD., ~7 22 e i BT L o—HnE b
RMERT, ~T 27 = ¥y Vo THE
ISR A C AL TV B9, 4E0 £S5
b, 7TV IHEHELES LT » + O
P TAF Y 7 B AT VRRWTANT £ 7m0 - =08
F v PAESIC B L T ke, TRFErp O~ £
7 e AR 2 v L TF Y RV 7 vk it
FHURILIZ X LT 105 TH DY, SEOESGHE
T, Ty FORWHELFIC L T kenT 2o
N =REYFEZ2aArF VRO F 7 arOibe
JoERBEH 1~1.2: 1 Thote.

7 m 7 v TEE b O B R G 0 DA
R THEB L inbAF v 2 oA FVYRU~T £

B e =R Y Y FRGEORY IR 1 5 (SRHER
SEvaisnwtard, 1HAMESClacs
T OEFHEES b, WHEOBTHLIORINGEE
RS 2 BN E TN E A LARETHD L H5CRE
Ihhics, SR ORFIRTH - etedic, Th
LA oTEBI 0B 2tz T 5 L TEh ot
g, SEOEF IS TEW Sy <A T
O L b TN W OAHHE SRR TH - el
wic, Table 1 254 L LS, 2rAFyY T
RE R G L7y MERAKC ST 2 70 F Y
FOBFDRLEATLRIBIC R L Qi EHER S R b,
LichinoT, 7un7 YRAOEREERS VL TDE
TR BT A UIsE L 2 TESIIT 18 5 124, T I
e HIEHR S ERS L A4S Y~
AL D LHBREOHGFVAALERELCERETIHL
FERbDHEELEIRLR, 7 eAF v IERADbOE
RS O LRI AP B3 A TR oG 21E 35
kT, fisnaRa b2 Tn s b0 BREhS.,
Fhbio, KD, REMCEIGIN R
T TILATETTIERT BRI DIGI RS L £ 9.
¥, ADIEIRIsSEEREIT R R &E AN
PRt X 5 eIl (2 andv) R
LHOFMIMZT AR o—Rik LTifthhicb o
TH5b.
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1D LIRS, ERRTETF - A BRI LT - 4
7y 7, p.44 (1982) V7 brg =V AR

9) BTSRRI L A by ) — X
No.9, WHS8E & 3 A LT EAAV T 2 a
TavE— YLEpH E R

3) T.Miyazaki, K. Akiyama, S.Kaneko, S. Horii:

" Bull. Environm. Contam. Toxicol., 25, 518 (1980)
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(4 MR AALSEEE T M &5 4F < i B85 p. 38
(19774E9 H, LT

5) S.Tashiro, F.Matsumura: J. Agr. Food Chem.,
25, 872 (1977)

6) S. Tashiro, F. Matsumura: drch. Environm.
Contam. Toxicol., 7, 113 (1978)

7) G.W. Sovocool, R.G. Lewis, R. L. Harless,
W.K. Wilson, R.D. Zehr: Anal.Chem., 49, 734
1977) ‘
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Selection of Opium Poppy

On the Relation of Incision Time of Poppy (Ikkanshu) Capsule to
Morphine and Codeine Yields,

Motoyoshi Satake, Kogo KuriHara, Yoshio HatakEvama Tsukasa HorikosHi,

Kazunori Taxamasur, Mochihiko Smmamine and Masako Ono

In order to study the optimum environmental conditions for the production of opium alkaloids, opium
poppy was cultivated under different environmental conditions and the its alkaloid contents were

determined,

The morphine contents in the opium of the Ikkanshu variety of Paperver somniferum L. decreased with
increasing lancing, but the ratio of codeine to morphine increased. Similar results were obtained regardless
of the differences in sowing seasons, locations and years,

(Received May 31, 1984)

7 ¥ ORI TRILZE A REARS CI3RMO
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1. #H

4 (Papaver somniferum L) O—FfE :

Jbi IR AR AR T19644EIC 5 B I Al
PIRIEABRS X DEA LM L - F RO IE A
P A BRS TI19814E 8 A ATl AR
BIGL DBl A LB TF A,

2. BB/HE _

B LTI 10 7~ 1981 4E 5 A 8 AR TY
1982425 B 108 © 2 4ER] ¥ 2510 Gl 1 7~ 4121981
22107208 R UN19824E 3 B 1 Hofk & #o 2[H, BFT
RS E 2 Tof. (FEFE 500g/10a)

IEE : JefEl ik TR & L THA{ER (12-17-11)
#107 —A M b 20kg #HGIEL, 6:BHENT, R
IE¥ 2107 ~ A 2472 b 40kg 238IR & Lie, FUIE T
TEE LT, SIAMR (15-15-15) 2107 —A%i=b
3lkg MHIBL, SBIEXT- Turigte.

3. TACEREGEEER

DITER X hiVIsH BRJNSHY ofekiy) (RY) T
SHENBHAY AT, 3id>, 3EX4ETGL
T, FEDO7 ~vEFHAREE L.

EHEE TG LS00 I RUEVWEE Y
HRieborFBE L, HETIYHIRD RUEVW&

CJERFGT, B E LT

IR 19814E4T 1 [B1 7 H 278 L 28H, 4127
A208 308, (£3@7A318L 88 1H, 198255
187 A258 260, #2E7 A270 £28H, I3
7A29B £308 THF 4 B BERRITIRETS -7,
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5710A

Detector: FID )

Column: OV-101 2% (Chromosorb W HP, 100~

120 mesh), glass;, ID 2mm, L. l.'-’.m
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Table 1, Effect of Scratching on the Codeine and Morphine content of Opium (Cultivated in Hokkaido)
Sowing Date Cutting Date Weight  (g) | Morphine (%) | Codeine (%) ‘ C/M [t
May 8 1981 First  July 27, 28 74.2 13. 59 4.2 ' 0.31
Second July 29, 30 50.9 6.38 5.4 ©0.79
Third  July 31, Aug. 1 13.1 1.25 5.4 f 4.32
May 10 1982 | First  July 25, 26 42.21 16.73 4.7 0.28
Second July 27, 28 46.13 9.64 5.7 0.59
Third July 29, 30 20. 31 7.27 6.5 0.89
Table 2, Effect of Scratching on the Codeine and Morphine content of Opium (Cultivated in Tsukuba)
Sowing . Scratching . Weight  Morphine Codeine
Dae | Cutting >y Daw  Time  T(y" 7% & MK
Autumn First immediate May 2¢ PM, 4 25.368 21.78 3.3 0.16
Octig First interval May 25 AM.9  14.815 17.83 5.1 0.29
Second immediate May 26 PM. 4 17.727 15.10 6.1 0.40
Second  interval May 27 AM.9 11.701 10. 57 6.8 0. 64
Third immediate  May 28 PM, 4 7.011 11. 54 6.2 0.53
Third interval May 29 AM. 9 15.081 5. 04 6.6 1.31
Fourth immediate = May 30 PM, 4 9.913 8.30 6.9 0.83
Fourth  interval May 31 AM.9 12.511 3.72 4.3 1.16
Spring First immediate  Jun 15 PM. 4 14,774 18.30 3.9 0.21
Mgt First  interval Jun 16 AM.9  9.077 12.60 4.8 0.38
Sccond immediate  Jun 17 PM, 4 8. 166 11.15 5.5 0.49
Second interval Jun 18 AM.9 10.417 7.77 5.1 0.65
Third immediate  Jun 19 PM, 4 3.539 3.44 5.8 1.68
Temp.: Injection port 250° PR S RERSE DR S 7 ANFEEY 7 =5 50 mg
Column 220° BT, T bvieEAL 100ml L35,
Detector 300° MAHEROME 7~ #) 50mg wES LY,
Carrier gas: Nz 30 m!//min FUEbim L b, 1 Sk Sml #fnx Clo5p 3 o 1
H;: 30 ml/min fo. WIS L B Sml AL, »ERYE, HET
Sens.: 10x 16 5. JLiEh, ARUARK EORIIIAK Sml Fo
Digital integrator: Takeda Riken TR-2221 T3V, ARERE YT 7 rasr s 30ml
Slope sense 40V /min FTOT3IOMBL, ZuenrbAaiiwlind. KETT
Peak width 6sec vE2T7RBELMETT7A» VKL, Zrril
Valley time 3sec Aoz )= (3:1) 40ml B 30ml o
Height factor 10 2L, BIEERVWCAATS. AREEET
RUEEROME Q) e XPYER: =Le ZEREEL, REHICEK=2/ -4 10ml 2IERH

3 S0mg wHEECIL b, MK=2% ) - ACENL,
100m! L35, (2) =2FAANEEBER: =274
20mg LEEFICEYD, MR=F / ~2EHML, 100
ml r35. B, @OTRIREEREUBEERR
&35,

i CHE»L, REEHET5.

GO oME  AMERK 1~2m! 2L b,
RETHEBERL, B5hi-EH ¥ BSA 0.30m!
Nz 90° DARIBHTIOFMMML, K EATEER
¥ 2ml 2IEFECinz, GC ORBBEEETS.
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Fig. 1. Morphine and Codeine Content of Opium,
cultivated in Tsukuba (Sowing in Autumn)
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Fig. 3. Morphine and Codeine Content of Opium,
cultivated in Hokkaido (Sowing in Spring,
1981)
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Fig.2, Morphine and Codeine Content of Opium,
cultivated in Tsukuba (Sowing in Spring)
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cultivated in Hokkaido (Sowing in Spring,
1982)
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Studies on the Cultivation of Medicinal Plants (XIII)
Growth, Yield and Quality of Aconitum chinense Sieb, et Zucc. in
Southern and Northern Hokkaido

Tukusa Horikosa, Hideo Banpo, Naoziro Homma and Shogo Ismuzaki

This investigation was carried out at Toyoura-machi, a southern district of Hokkaido and at Nayoro
City, a northern district of Hokkaido from Oct,, 1977 to Oct., 1978,

1. The growth and yield of Aconiyum chinense Sieb. et Zucc. grown in Nayoro City, were found to
be comewhat superior to that grown in Toyoura-machi, southern Hokkaido, In particular, the dry
weight of root tubers M (10~34g) grown in Nayoro City was two times as much as that grown in

Toyoura-machi,

2. On the contray, the total alkaloid, aconitine and mcsaconitine content of the root tubers grown
in Southern Hokkaido were somewhat superior to that grown in Northern Hokkaido,

(Reccived May 31, 1984)
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Table 1. Growth of Aconitum chinense Sieb, et Zucc. (1978. 10)

Plants hieght Hill spread Diam. of main stem Fresh weight of aerial part
Plot (cm) (cm Number of stem (mm) (2)
To. 1 52.9 33.3x24.9 1 10.3 257.0
r 2 50.9 32.6x23.8 1 9.3 155.5
Na, 1 45.6 31.9%x26.7 1 14.3 167.5
ro 2 51.5 31.2%26.9 1 11.3 349.5

Note. To. 1, 2: Toyoura machi (Southern Hokkaido), No. I, 2: Nayoro city (Northern Hokkaido)

Table 2. Root growth of Aconitum chinense Sieb. et Zucc,

Length Spread Fresh of weight
1

Plot (cm) (cm) (2)

To. 1 27.9 22.5%X14.5 157.5

no 2 29.0 24.2%16.6 142.9

Na, 1 19.1 19.8x15.4 271.2

ro 2 27.8 24.1%x17.2 257. 4

Table 3. Parent root yield of Aconitum chinense Sieb. et Zucc.

Plot Length Diam. e Fresh weight  Dry weight  Yielding percent

(cm) (mm) (g) (g (%)
To. 1 7.5 33.8 i 32.5 6.9 21.2
r 2 7.5 27.2 1 20.6 5.7 - 27.7
Na., 1 1.3 38.7 1 57.6 17.9 31.1
” 2 9.6 36.7 1

49.8 13.7 27.5

Table 4. Daughter root yield of Aconitum chinense Sieb, et Zucc.

Plot Length Diam. o per Fresh weight Dry weight Yieldix(tg/ )percent
0

(cm) (mm) (g) (g)
To, ! 6.6 25.3 1.9 41.7 14.1 33.8
r 2 55 23.1 1.9 40.8 15.8 38.7
Na. 1 4.3 27.2 3.7 55.6 25.2 45.3
r 2 6.7 25.6 3.5 37.8 22.7 60. 1

Table 5. Daughter root gield of Aconitum chinense Sieb. et Zuce.

Plot Total dry weight . L . M . S
(g) Dry weight(g) (Number) Dry weight(g) (Number) Dry weight(g) (Number)
To. 1 42.3 21.8 (1.4) 16.7 (2.5) 3.8 (1.9)
" 2 47.3 26.7 (1.6) 19.9 (2.6) v 0.7 (1.5)
Na. 1 75.5 20.2 (1.2) 52.5 (7.6) 2.8 (2.4
no 2 68.1 32.4 (2.1) 32.4 (5.5 : 3.4 (2.8)

Note. L: fresh weight 35~46g, M: fresh weight 10~34 ¢, S: fresh weight less than 9 g
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Table 6. T-R ratio of Aconitum chinense Sieb. et Zucc.

Plot Fresh weight of acnal part Fresh welght of root T-—R ratio Root wcxght Root yiclding percent
(T)(g) (R)(g) %) (g) (%)

To. 1 257.0 157.5 61.3 125.0 79.4

v 2 155.5 142.9 91.9 122.3 85.6

Na, 1 167.5 271.2 161.9 213.6 78.8

v 2 349.5 257. 4 73.6 207.6 80.7

Table 7,

Preparation ratio of Aconite root (Aconitum chinense Sieb. et Zucc)

Dry weight

Plot Fresh weight Preparation weight Preparauon ratio
() (g) (g) (%)
To. 1 41.7 14.1 12.2 86.5
v 2 40.8 15.8 10. 4 65.8
Na. 1 55.6 25.2 20.9 82.9
n o2 38.8 22.7 18.9 83.3

Table 8. Alkaloid of Aconite root (Aconitum chinense Sieb. et Zucc.)
Total Alkaloid (%) Aconitine (%)  Mesaconitine (%)
Plot L M M M
(35~46g) (10~34¢g) (10~34¢g) (10~34g)

To. 1 1.09 1.09 0.03 0.19
n 2 0.85 0.85 0.01 0.03
Na. 1 0.52 0.52 0.0l 0.05
v 2 0.77 0.83 0.03 0.01
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Studies on the Cultivation of Medicinal Plants (XIV)
Growth, Yield and Quality on the Transplanting Pattern of

Aconitum chinense Sieb, et Zucc,

Tukasa Horikosnr, Hideo Banpo, Naojiro Homma and Shogo Isuizaxr

This investigation was carried out in three locations of Toyoura-cho and in a location of Otaki-mura,

South Hokkaido, from Oct, 1977 to Oct. 1978,

1. The fresh weight of top of Acontitum chinense Sieb, et Zucco. by one-row planting-A plot was
2. 5times as heavy as that by five-row planting plot, but the fresh weight of roots was heavier in the
case of five-row planting-B plot than any other planting plots, The best yield of root tubers was 36.1g

in the range M (10~39g).

2, The highest total alkaloid contents (l.14~1.21%) were obtained by five-row planting-A plot,
Mesaconitine contents were 0.19% and 0,03% in one-row planting-A plot and one-row planting-B plot,

respectively.
(Received May 31, 1984)
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Table 1. Growth of Aconitum chinense Sieb.et Zucc. (1978.10)

Plants height Hill spread Number

Diam. of main

Plot (cm) (cm) of stem (S;::) (g)
One-row planting plot A 52.9 33.3x24.9 1 10.3 257.0

" B 50.9 32.6%23.8 1 9.3 155.5
Two-row Planting plot — 74.7 36.8%29.2 1 11.8 182.5
Five-row Planting plot A 49.2 20.4x18.3 1 12.9 102.0

v B 54.5 32.8x26.4 1 11.0 177.0

Table 2. Root growth of Aconitum chinense Sieb. et Zucc.

Length

Spread

Fresh weight of top

Fresh of weight
Flot (cm) (cm) &)
One-row planting plot A 27.9 22.5X14.5 157.5
v ] 29.0 24.2%16.6 142.9
Two-row planting plot — 23.9 21.1x14.9 176.3
Five-row planting plot A 27.2 17.0x12.9 128.2
" "B 25.9 22.2x14.1 210.0

Table 3. Parent root yield of Aconitum chinense Sieb, et Zucc.

Length Diam, Fresh weight Dry weight Yield
be
Flot (cm)  (mm) Number T(g) () )
One-row planting plot A 7.5 33.8 1 32.5 6.9 21.2
" B 7.5 27.2 1 20.6 5.7 27.7
Two-row planting plot — 9.3 35.9 1 43.2 11.2 25.9
Five-row planting plot A 8.8 35.4 1 43.5 12.8 29.4
" B 9.5 33.8 1 48.5 15.7 32.4
Table 4. Daughter root yield of Aconitum chinense Sieb. et Zucc.
Length Diam. Fresh weight Dry weight Yield
N
Flot (em)  (mmy  Number T(g) () %)
One-row planting plot A 6.6 25.3 1.9 41.7 14.1 33.8
r B 5.5 23.1 1.9 40.8 15.8 38.7
Two-row planting plot — 5.1 23.9 2.4 44.8 17.1 38.5
Five-row planting plot A 6.2 22.9 1.6 31.7 10.2 32.2
" B 5.8 25.2 2.7 51.7 20.7 40.0
Table 5. Daughter root yield of Aconitum chinense Sieb. et Zucc.
Total dry L M S
Plot weight Dry weight (g) Dry weight (g) Dry weight (g)
(g) (Number) (Number) (Number)
One-row planting plot A 42.3 21.8 (1.4) 16.7 (2.5) 3.8 (1.9)
" B 47.3 26.7 (1.9) 19.9 (2.6) 0.7 (1.5)
. Two-row planting plot — 51.4 22.8 (1.5) 25.7 (3.7) 2.9 (2.0)
Five-row planting plot A 30.6 12.8 (1.0) 15.1 (2.4) 2.7 (1.3)
v B 61.8 23.5 (1.3) 36.1 (4.8) 2.2 (2.0)

Note. L: fresh weight 35~46g, M: fresh weight 10~34g, S: fresh weight less than 9g
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Table 6. T-R ratio of Aconitum chinense Sieb. et Zucc,
Fresh weight Fresh weight  T-R ratio Root weight  Root yield
Plot of top of root
(T)(g) (R)(g) ) (g) %)
One-row planting plot A 257.0 157.5 61.3 125.0 79.4
" B 155.5 142.9 91.9 122.3 85.6
Two-row planting plot — 182.5 176.3 96. 6 133.1 75.7
Five-row planting plot A 102.0 128.2 125.7 85.0 66.3
" B 177.0 210.0 118.6 161.5 76.9
Table 7. Preparation ratio of Aconite root {Acoritum chinense Sieb, et Zucc.)
Fresh weight Dry weight Preparation weight  Preparation ratio
Pl
o () g) () (%)
One-row planting plot A 41.7 14.1 12. 2 86.5
" B 40.8 15.8 10. 4 65.8
Two-row planting plot — 44. 4 17.1 12.9 75.4
Five-row planting plot A 28.3 10.2 9.1 89.2
" B 53.8 24.0 17.1 71.3
Table 8. Alkaloid of Aconite root (Aconitum chinense Sieb, et Zucc.)

Total Alkaloid (2%)

Aconitine (%) Mesaconitine (%)

Plot L M M
(40~46g) (10~39g) (10~39g) (10~39g)
One-row planting plot A 1.09 1.09 0.03 0.19
v B 0.85 0.85 0.01 0.03
Two-row planting plot — 0.74 0.72 0.02 0.09
Five-row planting plot A 1.14 1.21 0.05 0.18
4 B 1.09 0.97 0.04 0.07
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VEEBTTRRBECERHIREL, 14H-A10.19
%C, 14H-B230.03% THol.
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Technical Data

B EEREIT Y V7 — A5EH#HES (Control 831)
aA H - BEFH - AR@K - E B

Lysozyme Reference Standard (Control 831) of National Institute

of Hygienic Sciences

Tsuyoshi Tanmoro, Hideo Fukupa, Toshio KiMura and Tsutomu Yamasa

The tenth “Lysozyme Reference Standard” (Control 831) of the National Institute of Hygienic Sciences
was prepared, The lysozyme potency of the standard material was assayed against the 9 th “Lysozyme
Reference Standard” (Control 811) by turbidimetry using the dry-cell of Micrococcus luteus as the substrate
and by fluorometry using 4-methylumbelliferyl tetra-N-acetyl-S-chitotetraoside as the substrate. The
potency of the lysozyme reference standard thus obtained was defined as 1 mg [potency] per mg.

(Received May 31, 1984)

AR Y Vo — af2is i (Control 831) (5%
10E) #ELELADT, TOBRLRETS.

| (3 i

Y V7 — AR (R Ol
Y Vo~ s bRk (Control 811) wxfflil LT, Mi-
crococcus luteus Vo3t 5 IGHEERCIE BER L 4-
methylumbelliferyl tetra-N-acetyl- 8- chitotetraoside
(4-MU-(GlcNAc) ) 2T LAMEE LT LT
PWHEL Iz,

I-1 Rk
(1) v vEREIREE - BESRY e Lk » Tl
BT 7.

() 7 =vENEEE 0. 1M 7 = vERTEE 50ml &
0.2N KRk bV v AR EINA T pH 5.2 il
Liob, Kz CERC 100m! X335,

(3) ILEWIA : Micrococcus luteus FEiREE (A b3
THED) 2RGT, BLP i Ulcdio THHE
Li-.

(1) LEWB : 4-MU-(GlcNAS), (3 ¥V -F5ik
#1) 18.5mg AkF i THEA L, ERC 50ml &
T5.

I-2 JmNEE

) Hi-1 GREE, 2-2 ARNED)

R RO OM 50 mg () Xt
DA FECROIRD, FOELLIERIRGE,HIEHR
WTETIGIL 7= 0b, Fhfhic ) vBERmn e
METEMHZ 100ml &L, FhPheilRRRRY

FUERE L35, DT, EERAZMAGTEERY O
EIE-1 OFECLicl o T L.

(2 Fik-2 GBI, 1-1 ARER)

Fiih-1 2 L edio TURBHE IR B O LR A & 31
B35, UT, BINEAXAVCCRAERIMERER
RAIEHY RS A BRI Licdio THEL &,

(3) Jjik-3 (AR

P ROUH L o S oy 50 mg (0l ARG
DI DID, T OBERAICINRIE LR
BT L20b, Thrthic 0.01IM Y vRiE
1AM (PH 6.2) %k CIEREC 50ml L LAcdh D
PREBGR OISR L T5. ARECIEARB
0.2ml ¢ 7 = vEEEE 2.6 ml 2Nz, 35 T54
MFE LA, 0.2m! o URHEY, DHEREERD
0.0IM v vEREE (pH 6.2) 0 EhEhT
DORBEFTIZ T 35° TRIGXHG L, 305 Bu= B
HE 320nm, ANITHE 445nm Tk 3 A0EHE Y
PEL, FhEhoWlmEr Fr, Fs RU Fo &T
3.

R 1mg DY VF— AR CHE TS,

A 1mg ho Y Vo — adl (mg(JIME) /mg)
_ Fr—Fo R 22 HER OIEi2 )T fi(me)
Fs—Fo IR U 22308 o gk I me)

I-3 JWEHSHR

3 O NENER CHE L Y V7 — AR
1mg Yich DY Vo~ afk (mg(Ji)) % Tablel
Rl Ji-1 ROC21k10E 0, Jik-3 318 [ED
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Table 1. Potency of the material for lysozyme
standard

Table 3. Loss on drying of the material for

lysozyme standard

Potency [mg(potency)/mg]

Exp. No. Turbidimetry Fluorometry
Method-1 ~ Method-2 Method-3
1 1.051 1.035 1.013
2 1.035 1.042 1.038
3 1.011 1.022 1.002
4 0.949 1. 000 1.033
5 1.029 1.028 1.013
6 1.017 1. 054 1.012
7 1.022 1.019 1.010
8 0.990 0.963 0.998
9 1.003 1.024
10 1.044 0.999
Mean 1.015 1.019 1.015
+S.D. +0.0297 +0.0259 *0.0139
Table 2. Amino acid composition of the
material for lysozyme standard
Amino acid residues per mole
Amino of lysozyme
aeid Material I;‘é fgz;l:f Reference’
Lys 6.02 6.04 6
His 1.03 1.04 1
Arg 11.32 11. 27 11
Asp 20.63 20.73 21
Thr* 6.81 6.81 7
Ser* 9.00 9.03 10
Glu 5.06 5.08
Pro 2.14 2.15
Gly 12.09 12.10 12
Ala 12.30 12.22 12
Cys 1.57 1.55 8
Val 5. 74 5.76 6
Met 2.00 2.00 2
Ile 5.63 5.64 6
Leu 8.00 8.00 8
Tyr 3.05 3.15 3
Phe 3.03 3.05 3

* Uncorrected

BDELEROMTNE, WTholEH BT RLT
b, BIOY Vo — ApHEREH O 1 mg 2 Tmg ()
i) ©Y V/F—akedfiTd I LiREhi.

Loss on drying (%)

Exp. No. . Lysozyme
Material standard
1 1.88 3.45
2 2.02 3.65
3 2.05 3.07
4 2.05 3.77
Mean £35S, D. 2'00+0.081 3.48+0.307

Il 73/7B48K

Y VF— AMTHERER 0T S VB ST ET Y, Y
V- afEESoTh LRI L . 7 2B
Spackman & DHEL T LichioTiT-7. Tihbb,
UV — AREEREURY 2 mg 2TEEEBREICLE D,
6N it Loml %A CNET THFL, thi
110° C24FFRIINZL L THIARSFFR L Fe. DKo figts, W
Hihkin ECEEL, REmToWT 835 BB ALES
W7 3 2 BOVETCa L. Y VR — AETHER R
D7 3 By AF VBT & X —
L, ¥y vVe-sfELoERhES I —FL
(Table 2).

¥, UV F— ARERETF O v A 5 v ST
fHE —F Ui 0l, —fRcRAAXBINKGEL:
B, vAFVRELRMCER IRV B THD.
II. RERE

YV — AR RO Y Y — A PR O
150 mg #FECit v Bh, 105° T2 RERIRER L 72,
ZDGIETDY VF— AFHEERRIR U Y S F~ Al
ORI F R FR2. 005 R V3. 48% TH » 1=
(Table 3).

Ed & D

7 S SRR A 10[] “ Y v o — AR
2RGETRIC B Y, UGB O Dt gkl o v v
F— AT A E LCIE L e & &5, W5
THE L IR 8 U Lmg W72 b 1015+
0.0297 mg (H{E) (Jipk-1) L v 1.01940.0259 mg
(Him) (FiE-2) Th by, 2RETOIMILHERT
¥ 1mg %7z b 1.05+0.0139 mg (A TH Y, W
HEoOflit & { —FK L. Bl REE O 2. 00
%Chy, FiEOY VF— AfROERE LNTE
TS ot FHERERO7 ¢ VEEARIIY VF— 4
BiERorh &, vy AFvRERWGTIRR
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HEd I—FKLi. hboiRENL, REHERE
Foa Er e RABRATERLERITI0E ) V' — A RHER”
(Control 831) 1, #® 1mg itV v+ — & lmg
() #&trd DEBEEL T

X Bk
1) #4 His: 4k, 98, 87 (1980)

2 BF FEb: FERE, 96, 98 (1978)

3) BEBEHRFAREE: ARERIMERELK
5 BiRE, p.73 (1982)

4) D.H, Spackman, W, H,Stein and S, Moore:
Anal. Chem., 30, 1190 (1958)

5) R.E.Canfield: [. Biol.Chem., 238, 2691 (1963)

BEeaRERSEan RE LBy by = LB RARRAE D
CTFAAZCESYDH A a<+ 757 4 —i2 X DRBIEOHE

ey - EAR HE - SAATEAME

Study on the Gas Chromatographic Determination of Dibutyltin Compounds
in Food Containers and Packing Materials made of Polyvinyl Chloride,
Which was proposed by Japan Hygienic PVC Association

Takeshi Yamazaxi, Hajimu Isstwarta and Akio TANIMURA

A gas chromatographic method was proposed by Japan Hygienic PVC Association for the determination
of dibutyltin compounds in food containers and packing materials made of polyvinyl chloride (PVC),
as an alternative to the present method by paper chromatography. The outline of the method is as
follows: 1) extraction from samples with carbontetrachloride-methanol (2 : 1) mixture under reflux,
2) conversion of alkyltin compounds into their chloride derivatives by shaking extracts with IN
hydrochloric acid, 3) clean-up using Florisil columns, 4) gas chromatography using 2 OV-17 column.

We analyzed dibutyltin compounds in some PVC products according to the method. = The method
was used with a minor modification. The main modified steps were as follows: 1) Insoluble matters in
hexane were removed before Florisil column chromatography, 2) The concentration of hydrochloric acid
in the hydrochloric acid-acetone mixture, which is injected together with sample solutions into a gas
chromatograph, was heightened.

(Received May 31, 1984)

RV b= (PVC) 1L, mBLHEEYIETS
FodIZ di-n-octyltin maleate polymer, di-n-octyltin
bis (isooctylthioglycolate), di-n-octyltin dilaurate 7¢
EA, BHR 100 e LT 1.5~3 L Sh T 5.
LH L, FRAXM TRt o e 0d
Hb, bAaRETIIAMA PVC AP 7542 X{E
OERMINEHRHL ShTvs, ¥, RMAFEE
EEWCTOMITEBR RO RBRIES EDLR TV 22,
PVC oy Fr A A XL O REBRE L LT, &
B bhi-2 2 7 — 1 (2 1) BETHEWL, 5
ez m~ b 777 4 —~CEENBLT S TERIAL
Tk D, SONFORERRIELYS 7+ A X(EHhEL
TH 100ppm THB. Ll aaih, BLFFH e
ARy FORBLRBEMB DI Tevicd, TS

WMz e=1r 27374 —~XiiR—50 27574kl
TY 7 F AN ARCBYOTERRIT 5 LHERDS.

D EDHD S, FilisttHRBRENSLITEL IR, I
AL OHFECIES Az vn=t 757 4 —(GC)
X BREY B CRREERRS GRr) o
Fahi, AFOHEL, AR 10g 2WHER TR
WL, Flotsil # 9 A T2V —~v 7 v Z7LEH, GCT
S FN AR A EE, EETHLDOTHS.

ek o oRFRL, ARfFEEEEM, THE
dh, RUBUTER X 58 UAR» FRBACDWTD
Rk, YR RGTAT » 7EOBREMH 2T
fo. ZOHE, WRRETOBELY ML MIHEATHE
ThodEHELLRI.
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1. #¥
e s AR & huoie PVC 3Rk 5 thik
Gl No, 1~5) iRl GRAf No.6, 7). 0l
FUXA T odib Th 5.
B No. 1: BUTAER L CEEULA 1 » MRS, &
7P A XSRS

K No. 21 51205 s (BEE PVO)

SUF No. 3: #2005 frisih (HIT PVC)

¥t No. 4: & 7 F 0 A XELA GER205 R

W No. 5: o 77 A XA GEL&A)

Wkt No, 6: flilli o] PVC 758 (RMSEMAER,
DRy — Afe KPR HIPIRICA L
TiflfkE L)

W No. 7 ii[oKE PVC 5 » 7

2. HRYARMF5774~

A7 m=t 757 : Yanaco G-80, FID f (il4
BUERD

H5 4 2% OV-17 on Gas-chrom Q, 2m X 3 mm,
BT A1 BOSHRITHREC Y 5 vEAT L 19,

H 5 AL OIS 145° XX 150°, @FES

¥r 120 6°/min 280 15 min 280

WA B ZUBHL 2 O EE « 250°

GEidL © 25 ml/min.

3. BRERAZE

AT B S Rl RS BB %)
LT odiikde ilv e,

W 5g AL, 300ml 327523l ARt
W b= 2 7 2 = (20 1) {83 150ml 2 hnz,
AR TAMERRE L, vath, B a 5581 .
DL -2 2 2 — (25 1) D3 50 mI Tl il 7kHE
I3 TE, Ak Git, r—2) —= H Y~ X~
CHEFEREIE U fo GRIG OILESI L 30° AT, LA HER).
Bohrikiyry=9r= -7 (=—=F21) 100
ml % fvT 300 ml o 4gidisic iz L, 1IN HiF2 100
ml Nz TS HIML IBEY BT, 7AFArAX

fEEtatieipc Uie. HEE, =—7akelh,

fEREEERF b U o A A TR T, Fhie
— 2 Y ~ = ARy — 2= THTREE L e, %~

Fov 10ml AR L, 2500rpm T5
SO L TR T - fe. R~ 5ml
ML THL A FOMLLTEDERR- .
i Florisil 5 5 2% DAF, ~Fv-=—F 1
(75 : 25) B 100 m!l #F Lic. KiZ, ~F v v-=—

Fo-FElE (75251 1) 2% 100 ml i L, = OFES;
AWML T~ &Y —= A3 v — 2 — TR L L.
R ~FvvimaT Sml L L, WRIREKREL
Fo.o BEAIGHE 2pd, YO0, HilE-T e by (5:95)
R lpl k=4 smv YTy, SRS b
77 7EA L. S AYTC L ST
v RrL, SROVOSAE, REORRSIKE
AIET BT &% 280° TZEPEEL, T dibutyltin
dichloride (DBTCL) i OiEA 2 @ b LT
5T A DFEHRIERS DTN D - 1.

HMARRUE %

1. PVCHHMOERARBICOWT

PVC qnowwhmmt»&qm: AT, TV
NEE, RERZE, RS EfL4 ORIFAMALEET
hELTLé.%hf,Pme&m&«%#/nm
AL, IN ERTUlLTThb a2 TR
BXTHYrT 5 IR T S h T 5.
T OO R TH L LTk ~F v I b
=—FADIEH DL 5 o 12, PVC Hilliipdicii~+
FYRGEHPNEL, EORPZ=—FATG Th oI
NnETHA.

2. Florisil 544903 b3 74—28B57Y

—> T 7TIE2NWT

PVC & fi b o butylhydroxytoluene (BHT), iso-
octylthioglycolate (I0TG) 2ix A7 v= b 7T 4 (B
Z & : OV-17) LT dibutyltin dichloride (DBTCI,)
EWEEICQEEL Tev 2 &9, Ik o R EFIS DBTCI,
LoD VBN THER LT B2 ¥ i FoHlins,
7V —v Ty THRLFEEIRTWSE, £ZTC, 7Y~
YTy THMARETS L WL E SR,
e, 2% OV-17, 2m O H 5 A% fAWTCH A n=
b A DN E NI & o 5, IOTG, BHT,
DBTCl, oJjicrii L, IOTG {3 DBTCl, & ~—2=
I AL, he, IOTG izow- s bt
Licirhoic.

(1) o

Rifege ok, BRI B AT RNIC D\ TR
WELT~FyVITGHEL, 80K Y v ok
TEF LA Florisil 5 AT 3 2 LT 5,
Lo L, FOHETE, Bt~ VICHEMLC
B Som NG EL, #5 2%EEb8 k.

*1: Florisil (FIY64E38) % 130° € 3 BrMInBARLE
BELEH, 3g ~F VT BHIRTHI A
#5 A (KR lom, 2% 20em) KFHTA L.

2 0ME—7 2 b RIS AR L .
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Table 1.

Effect of addition of hydrochloric acid on detection of DBTCI, by gas chromatography

olumn temperature .
colu peratu acid?

concentration of hydrochloric

relative peak area

relative peak height
of DBTCI,»

of DBTCL?

145° 1%
145° 5%
145° 10%
145°-280° ¥ 1%
145°-280° 5%
145°-280° 10%

100 (basis) 100 (basis)

112 98
119 105
no peak no peak
87 84
107 106

1) One microliter of 100xg/m! DBTCI; in hexane and 1pg/ of hydrochloric acid-acetone mixture were
injected together into a gas chromatograph. The concentrations of hydrochloric acid in the hydrochloric

acid-acetone mixtures are shown in the Table,

2) The figures are expressed in values relative to the result of the isothermal analysis at 145° using 1%

hydrochloric acid solution.
3) The column temperature was retained at 145°
increased to 280°,

Fte, TRALAEARRE> PV v a3 EkL, 2hd
O EEL Lic. B, AGTEDL~F v~
= FA-FRESCEEL, ZOESR~F VI
BEMLIMCEESLTOTNGERE L. Licdisa
T, RElR 77 AR DBEBANTHARL, 222, ~F+
VAEYREOFRELTERE S NI e H 2 5.

7k, PRORREEL SgiTT5Z LTk » TR
DERDIELIEY, DBOEREFERSL ) LTk
i,
(2) Gl BT 2%H
A ST REcE WM& Gk No. 6, No.
7) #f\T, DBTCl, % U hzyE o Florisil » 5
A5 O IRTE T, PVC S5 o fitingim o
7 2 ZX{bE Y & LT dibutyltin maleate monomer
X% DBTCl, % PVC 10g i=%f L ¢ 100 ppm,
500 ppm @ 2@ IFEMLI. T, PY FTFARX
&Ny 74 A LGOI E LTRATS
e EZ BRSO T, tributyltin chloride (TBTCIL)
% 100 ppm, 300 ppm JRpnL Y-, ¥7, BHT % 100
ppm, 500 ppm {EHIL 72, EEmE A EM UGS
LU ie D LB ORI A T~ e

Florisil 5 awiZ~++v 30ml GRE%H7 &
COHDLBTAic 15ml $83), ~FHv-=—
FAREI0ml ~F+v-m—F A-FEE(75:25: 1)
B 100ml DT L. FOME, ~F¥v-=—F
AREORAILE (85:15), (80:20), (75:25),
(67:33) oWFhhizL, iEL k.

~F Vit BHT &, kT PVC I S e 4 ¥
RTWBTTHFIORENH L Lie, ~FHv-=—7F
A5 TBTCl 0—3BMNEH L, ~F 9 v-=—

until DBTCI; was eluted, and then the temperature

Table 2, Recovery test of DBTCI,
sample ~ DBTCIL,P DBTCI, o
No. added found recovery
1 0.5mg 0.53 mg 106%
2 0.5mg 0.58 mg 116%
3 0.5mg 0.54 mg 108%

1) DBTCI; (0.5 mg) was added to the extraction
solvent for 5g of a PVC sample before reflux,

FA-FERE 2L DBTCL L 3% h o TBTCIEH L
to. ~FHV-m—FLDRESHICHE Y L, DBTCL,
EA~F Y-z~ FA-FRE SO ZIZER E . L
W ZOMSIE S AZ v= b /5 A T DBTCL D
= 2R A EMITIES b hish ot i,
ZOHRINT =— 7 A-FERE (100 : 1) Bilx Lt
DBTCl;, TBTCl oifFiiZi2dbhisdh -,

DBTCIL, i2FEL Colis i X 5038, ThEH
{ Florisil KEHEINTWBHEEZLRD., TDD,
PR RECHTGEREE(C 2 T~y =
TAMRTD © %D OEEET T DBTCL, oFEH%E
DhefgnltiievtHxbh5. Licals T, Florisil
ey PR THRENBIRENRS D E L VbR T
W5 oo, DBTCL, oy Florisil iEMEDED
BHEZFEl WeHLbhb.

Y —=vT v T ENS AmbiL, DBTCL 2FH X
AN IETIRLL DBTCL 2B H LWt e
ELNTHEDOHCLOEACRIFI NI VEELD
ho. FHAHFRSHTCHETHLENSS.

3. BEE—Tt I BROERAE

HAZw= b5 74—, DBTCL i3s3 410
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DBTCI, DBTCL DBTCL:
l TBTCI
§
0 5 10 15 20 0 % 5 20 5 10

(a) Retention time (min)

(b) Retention time (min)

(¢) Retention time (min)

Fig. 1. Gas chromatograms of PVC samples

(a) sample No, 2, (b) the sample that 0.5 mg of DBTCl; was added
to the extraction solvent for 5g of sample No.2 before reflux,

(c) sample No. 4

column temperature: 150° (isothermal)
The arrows indicate the retention times of DBTCI, and TBTCIL.

0 5 10 15 20

Retention time (min)

Tig. 2. Gas chromatogram of PVC sample No. 1

column temperature: 145° (isothermal)
The arrows indicate the retention times of DBTCI,
and TBTCL

P 2 et o, DBTC, i & AR s
PIEAT D EMAAIAL D T & R T
539, Lz, DBTCL i & MEA 3 5 HiiE—
7 b v ONfE L DBTCL 0¥~ 7 OoRE
TREHE L OMFEA I L, #50% Table 1 1o/R
ER
R, MRS Y LD e — 7 2t
v =Tl ot

PVC $fii4y7% Florisil #5 £T2 V)~V 7 » 7
b, #AZw= b 754 LT DBTCL & b highi&
NCEBT L0 A ML 5 BMEAE T h T

Table 3. Determination of dibutyltin

compounds in PVC samples

the present method

sample No. GC method
1 + -
2 —_— -—
3 p— —
4 + +
5 + +

+: DBTCI, was detected.

—: DBTCI; was not detected.

+: A false spot was detected by paper chroma-
tography.

dioctyltin dichloride $ 2 i2GEh 5. FDi,
WAZa= b 757 4 — LU CAREL TT 54
£, ThbigEoRoGieii a8ty o1,
LictioC, FEGYiRiT 20, &3l
ITOWOE D T 2R 2N E T DRMTND o1

FoC, MR L, MEoA, Wihide
N T ATLEEA 280° WSS TG L UL
DT, MR IEs VS & DBTCL @ 5 4 ~Df
WMot AT AL T B E, ThETOD
DBTCl, 0%yt fijihfitias < 3*h, DBTCL 1%
Hahe T b DEHLLRD.

WL A 2 r= b 75 7 DR OT, [#H
Btz o el E L, LT, Hifii—7+
FYRENT (5:95) ORGHDLDERVWE I ETL
fe.

4. FnEEER

5 No. 1~3 o 3 tifkizxs LT 100ppm & DBTCI,
wefbtipRc L, MARRTE] Uk J7 8 o
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L. *o0fsq% Table 2 Rt 7k, Bk No.
1~3 13 Table 3 R, 7512 {EEWIT
A XhTviev. DBTClL ofEmERERE I
RBLBBLDOTHoI.

5 HEBMSRHEALRHOS I

HEAH» BEARR 7 I & hie PVC R 5 itk
G No.1~5) # [BREAFE] R LRTE T
L. 45205658 GUt No.2) & TN&Hdh (R
¥ No.d) oAz a—<b 75 4% Fig. ] it
PVC #i§i> DBTCl; ol 100ppm LIT L7
T35, RE No.2 iz 100ppm o DBTCl, ¥
Ml florAse< b 774 (Fig. 1(b)) & HiE
THIZE LM LS, ¥ T FARAXLEHREDHE
WOYERIEDTHSD. BUTRBRECRUAR Y Mk
HEFARK No. Ll ieonwThHAZ7 r= b /54T
DBTCl, i—§$5% & — 7 32p bR - (Fig.
2). ZoOHRBTRREI VLT TH5, 5k
DO¥TEFE % Table 3 ik

i i

W REERRE» BREDOD - e hFE T2V T
BR, PR LR —BRATA LR L»TPVC
DY TSI A XEEHORERREE LCRIATE
BLFEXBRE. BBER TRBRAE] KWiRL. &
OHHEE, RATARETRELRARy P 4T 250
LEATE, ¥, BITRRECHEETIAMTOW
THF e MEEOTRERTED S hith o 1.

3 i

D) #eaREElss: e = BENaRES
AR BT S O MR (PL JURTGTATT
D, 1982.3.

2) EARETR20%, 1982.2. 16.

3) #rRIER, OWEA—, #I—I5, FEEH Hu
WIAESR, 28-1, 69 (1977

4) I eRRMESAEH, 64, 1 (1983)

5) G. K. H. Tam, G. Lacroix, J. F. Lawrence:
J. Chromatogr., 259, 350 (1983)
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Determination of o-Phenylphenol (OPP) in Marmalade and Juice

Yoko Kawasaxr, Ayako Saxar Takashi Yamapa and Akio Tanmvuma

Determination of o-phenylphenol (OPP) in marmalade, orange and grapefruit juice samples were
carried out by gas chromatography with a FID detector. It was observed that 8 samples of marmalade
contained OPP (0. 1~0. 34 ppm). Amounts of OPP in the juice samples were below the detection limit

(0. 05 ppm).

(Received May 31, 1984)

AT =72/~ (OPP) 1, MBFI524F 4
Acfolbifingy e L@ & hic. vey, dv
vy, Fv~7 7~ YEOEWFIE LT 10 ppm
DORETHAE R T 5, OPP 3IBp X bR
LHELIRMTHLD0LELHAS. AT
L7023, —iBofdh, fliidv—~r— FER
ERELERERS, ZZTHROw—<Vv—F, ¥
a2 = AEToWT OPP ZilsEL 7o,

B TR

Ffedhrp o feShiEmis s A v ey, Bl
Pk v Chilits, yAZe< 777 4~ TERL

12,

HAIZ =757 ika—Vby bertyh—
S7TI0ATY (FID {ilif &), # 5 4 : OV 101 3mm
i.d.x1.8m, »F AJIEE : 180°

i O H %%

COERBIT X AEMENR R ILY 2 — A 1 ppm
WinL o %2 94%, =——<v— FiZ 0.2ppm #yREN
Lick 268% Thot. HRD ~——<v— F2510H
(WA I3TRM, EEIEIR) O ¥ifs % Table 1
VURL 72, BHFREL (0.05 ppm) LITF D 4 O 1781k,
173 0.3¢ppm Th i,
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Table 1. Contents of OPP in Marmalade and Juice

Sample Country OPP (ppm) Sample Country OPP (ppm)
A Switzerland nd N Japan 0.31
B England nd 0 Japan 0.21
C England nd P Japan 0.17
D England nd Q Japan 0.11
E England nd R Japan 0.10
F England nd S Japan nd
G England nd T Japan nd
H England nd 8 Japan nd
I England nd A% Japan nd
J U.S. A, 0.27 w Japan nd
K U.S. A, Tr X Japan nd
L France 0. 34 Y Japan nd
M France nd

nd<0.05ppm, 0.05ppm=<Tr<0.1ppm

FrvY, ST IR~V DY a—~ASHikY S DERTH -1,

Ui~ THUEIR S AT T - e

TR BIX19814RIT < ~~ v — FOTRR kR LT 7
Hifhd B 0.1~0, 3 ppm @ OPP %4l Lics, WHO
D 1 BEFZ UL 1. 0mg/kg % KIFIC T doo T
BLUBELTHEMND, S0k 40 ERD ISR

X iRk

1) A REE AR i by b o ik
N5 FTEs, p.193~199 (1982), skt
2) FHEEFS: frRfEDge, 81, 141 (1981)

O DMMEBRENIEL = r YT I VvEITDOWT

JHEFET - WS

Al #uE R - ARE

Determination of Nitrosamines in Salted Pollack Roe treated with Nitrite

Yoko Kawasaxi, Takeshi Yamazakr, Miyako Yamamoro,

Takashi Yamapa and Akio TaNmMura

Determination of nitrosodimethylamine (NDMA) in salted pollack roe treated with nitrite was carried

out with a gas chromatograph with a TEA detcctor,

It was observed that the amounts of NDMA in

the roe did not increase by treatment with nitrite. Analyses of 30 commercial salted pollack roc samples,
found NDMA below the determination limit was found in 3 samples, 0.5~2.0ppb in 1l samples,

2.0~3.0ppb in 13 samples, and above 3.0 ppb in 3 samples.

4. 1 ppb.

The maximum content of NDMA was

(Received May 31, 1984)

AR TR (A E L CIdiciiing % & & 33FF]
ThTED, ORI BRORIIO—E
ThDH. 4O, iy, b (Ry Py FFoIpl
PHEB L) CERBER A LEE=r Y

O agAT 3 v (NDMA) ofic En & 5 5iHeR
EFHICON TR TV, HEFOMRAL D TH
E35. ks, b ZIiIZMLTIBS8ES 278 X
DIEMAED LR TV A,
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Table 1, Nitrite, dimethylamine, and nitrosodimethylamine contents in salted pollack roe
Contents in Contents in Pollack Roe Refrigerated for
Brine 0 day 10 days
NO;~ Amine NDMA*? NDMA*3 NO,~ Amine  NDMA#*3
NO, ™1 Asc.*? (Raw) (Broil)*s (Raw)
(ppm)  (ppm) (ppb) (ppb) (ppm)  (ppm) (ppb)
0 0 0.14 29.8 ND* ND 0.05 87.0 0.5
6.9 0 2.25 25.8 ND 1.0 0.16 31.6 ND
6.9 1 3.10 26.5 ND ND 0.16 30.0 ND
6.9 2 2.43 48.5 ND 1.8 0.30 25.5 0.5
11.9 0 5.61 33.0 ND 1.3 0.23 34.2 0.6
11.9 1 5.28 18.7 ND 1.0 0.18 79.5 ND
11.9 2 5.46 20.8 ND ND 0.22 21.6 ND
*1 ppm in brine for pollack roe
*2 ascorbic acid molecular ratio to nitrite
*3 nitrosodimethylamine
*4 not detected (below 0.5 ppb)
*5 broiled to an edible state on a gas range
. N Table 2, Nitrosodimethylamine content in
EC I S salted pollack roe
L R R cRfRE S e B NO, *1  Asc *2 Contents in Pollack Roe
EIEEATIL, duimls g K ER B TR,
RIEGERTR L, AR TRAERRS G, T in Brine N*:  NDMA*(ppb) £SD
RS TAM Lo DR A,
2. BARUER 0 0 7 0.4+0.7
#A 2 m—= b #5 7 : Shimadzu GO-6AM (Jfl 0 40 9 0.740.9
6.9 40 8 0.4+0.7
frED) 6.9 60 8 0.8+0.7
8y S L3 — i 82 TEA-502 (Thermo ’ e
mﬁﬁgcglz’% B ( 1.9 40 8 0.8:0.7
ectron Co.) 1.9 60 9 0.7£0.6

Bk v~ b 75 7 ¢ Shimadzu-LC-3 (5L
{EfD), #th%% : Shimadzu Fluorescence Spectro Mo-
nitor RF-530

3. A&

HAZv= 77 45k 2 7 A:10% PEG
20M on Gas-chrom P, 1.5mx3mm i.d.

H 7 AJREE : 110°

=trY 7 VOBBROERE, 7AaETK
BRI LBY s a2 2y Tl L. ThElR
ML, B=aAF—HRNBATR I e~ 777 TE
&, ERETT- P,

TR A 4 v OFLIR, RIGHEAREREG Y AV
Thhav7 1L, Y7 /REIIREHIHBERL LD,

W7 i vOERR, 7-7ap-4-= ey V/-2-
FF4-1,3-07 v~ (NBD-Cl) rFISHIDERH
ST R 7 v = b 75 7RG D HEY, XILM-
CHFAAnAs— MECIAROAERY TLIDY S
AT IVvELTHHL

*1 ppm in brine for pollack roe

*2 ascorbic acid molecular ratio to nitrite
*3 number of experiments repeated

*4 pitrosodimethylamine

& R

1. EEBERUV7AALECBOAREDRS
HHASEROTE M O R EE M NO~ & LT
6.9, 11.9ppm, 7 Az VD T ARENTERGR
WL T, 0,1, 2{50 L &0kt RO,
M7 I VvRU=teyTraFLT $ v (NDMA)
Ofx% Table 1 @RU A, i, WHELIbI Y
FHANRLEEDI I HF A2V v T L&D
NDMA £ {8 TRLE

NDMA XERBRIEOHEMC X » TER Lk ol
2% FIREBIEES kb, 8L b
CrROENERE, ERFHSEAET X WS
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Table 3. Effect of period of refrigeration on dimethylamine, and nitrosodimethylamine
contents in salted pollack roe
Determined in salted cod raw Refrigerated for
Treatment
0 day 10 days 20 days 30 days
NO,~™ Asc.*! Amine NDMA*3 Amine NDMA*3 Amine NDMA*3 Amine NDMA*3
(ppm) (ppm)  (ppb) (ppm)  (ppb) (ppm)  (ppb) (ppm)  (ppb)
— ND* 2.3 3.8
6.9 40 —*2 81.6 198.8 340.0 ’
— ND 1.9 5.3
— 0.6 ND 2.7
6.9 60 — 179.5 92.3 166. 8
— ND 1.6 3.6
1.8 ND 1.6 2.3
100 0 30.5 32.4 45.5 49.4
ND ND 1.3 1.5
*1 ascorbic acid molecular ratio to nitrite
*2 not determined
*3 nitrosodimethylamine
*4 not detected (below 0.5 ppb)
Table 4, Nitrite, dimethylamine, and nitrosodimethylamine contents in nitrite treated
commercial salted pollack roe
NO," in in Pollack Roe Refrigerated for
Brine O0day 10 days 20 days
NO,;” Amine NDMA*? NO,~ Amine NDMA*! NO;~ Amine NDMA#*!
(ppm) (ppm) (ppm)  (pPb) (ppm) (ppm)  (ppb) (ppm) (ppm)  (ppb)
0 0. 46 174 0.8 0.15 220 1.4 0.17 166 1.7
6.9 6.78 —x2 — 0.35 147 2.8 0.21 113 4.8

*1 nitrosodimethylamine
*2 not determined

L7cahs, 10BMOMIKC X » TP L.

7 A a0 ¥ iR IR O © A I 40, 601N
ek Z0-H 1> NDMA %@ L #h %
Table 2 {Z/R U7z, MRS T A av € viioliic
X » T, NDMA oiicsziiabhiizmote.

2. AWMECHHFELLALSCHhO NDMA, HpjEs

ERU DMA

Table 1 CRL BTy, b #1084
AR Ui, Y A4 7 ¢ v, NDMA
DEFPEL. i, WAOBRELFRETORALL
DRFEMMAERL T, 20 AR U308 MR E oM
TERAT o Tekllitt Table 3 RL 7.

AR X oTHIZT 3 v oI FEL I BmML s,
NDMA oftiZ20 AMOWE IR A EELd»

e, sofNowaic X b, o —ichvD 042k
LONZ b, NDMA Hxeeliml . 365
FEHL A0 D05 ML 7- BT %, NDMA ol
RN 7o o fe.
PLEoRERCfER Uicke b X, G127 ¢ vOLIA
ZRETHREIRTOUAHINCERT i D Do
Tb® 20T, AR GG 7 s vitE R
HROLE b 2B P Y D ATATRE L b0
TEL fofiiih Table 4 iZRL -,
3. RBSM (5~24B5R]) BBRRELELIHC
@ NDMA
Table 4 ¥ CIRL 72 RBL, 7256 S2MERMET
3~ 5HEHIMBI L 72 3 DI DT T o7t Tob oD
BEC LD, FHIICoWTIL 5 ~U5 LT 5
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Table 5,

Nitrosodimethylamine contents in salted pollack

roe treated with nitrite for a long period

NO,~ Ascorbic acid Treated Period

Contents in Pollack Roe

in Brine*! Amine*? NDMA#*3
(hr) (ppm) (ppb)
ND
0 0 24 121.3
ND
ND
6.7 40 5 32.7
ND
1.3
6.7 40 24 69.6
0.6
*1 molecular ratio of ascorbic acid to nitrite
*2 measured as dimethylamine
*3 nitrosodimethylamine
TELHB. DL D IRERAERT - ko
E & b}

W DS % Table 5 /L 7.

UHRIMIMZ X » T d, NDMA ORI ZELIXMED
Y A

4. BOEHRAS CHO NDMA

THEO 15 2308tk NDMA #5ER L icisE,
BHEMALTO L 3#ifk, 2.0ppb £iliD $DI11%
tk, 3.0 ppb Fifio L D13k, 3.0ppb LA LD L0
kT, Bt 4. 1ppb CH 7o

WHEsE AT X » T, 76 oo NDMA &z,
EC SRS/ [E NP (Wb NP

3 N

1) Miyako Yamamoto et al.: Food Cosmet. Toxicol.:
18, 297 (1980)

2) MLk RAmEDRE, 26, 92 (1976)

3) JIBHEFS: XfGiE, 24, 308 (1983)

4) FERES: Bk, 14, 31 (1973)

5) JIRKERS: B, 12, 192 (1971)

BHA 755 v b RN 33 2 ZERFAA H A R O FTHEME DARET
WHET - EHL T - SREEE

Study on the Possibility of Mutagen Formation in Rat

Feed containing Butyl Hydroxy Anisol

Ayako Saxar, Rumiko Mrvara and Akio TANIMURA

Rat feed containing butyl hydroxy anisol (BHA, 2%) was examined for mutagenicity to inquire into
the possibility of mutagen formation by the interaction of BHA with the contents of the rat feed. Rat
feed was extracted with chloroform-methanol (2 : 1) and the extracts tested for mutagenicity by Ames
assay with Salmonella typhimurium TA100 and TA98, The extracts did not show mutagenicity, even in

extracts of feed heated at 100° for 24 hr,

(Received May 31, 1984)
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FFre Fesvr 72y -4 (BHA) (X, BATIE
TBIN29SELAR(T M S T E 2B (bB ¢ b, [EEE
e LA BB ER TS, L 2AHM, BEMSTE4 A
CAERITY RPEARFUAE X » T, BHA 2%
UM THT LA F34 7 » F OIS A0SR
AL fc 2 EXRE S ¥, BHA oW T, Jent
AEEIO M2 B E U T« DS PERR
NP SR TWBH, K5 ORBE CHERR R
S EmBY, BHA R T me— 2~ ThDUNEN:
BREIh TV 5. —F, BB
BHA #7Ein U2 fidkhd InEh i35 72, fktodn
S X 5 Th DV ORIFRIC A = v = — 2 =8
UL DRETE R WD, i, AESIE,

BHA OE/MARAHZ X 35D 1 O Th D 2-tert-
TFuosg FeF s vFTETHC X5 “Recassay” (&
b DNAWRHGE 2D 2 EHELTH5Y, £
ZC, BHA jRinfikbne iyt & BHA oG
° BHA 0R{tic X » CTH NI p 1T 5 e
T oV THIR L 2.

g W

1. 3%

BHA % 2 %5477 % Seni A8 5 » bR
RO o REDH A 2 v

2. AEEBHERORR

5y Mk 5g R, FmBkh-Ax )~

Table 1, Lack of mutagenicity of extracts from rat feed containing BHA (2%)
DMSO solution Feedb - His* revertant/plate
of extracts TA 100 TA 98

(ul/plate) (mg/plate) -S9 +59 -S9 499

Control feed 0.2 0.5 152 163 18 36
0.5 1.25 159 147 16 31

2 5 185 162 28 36

5 12.5 188 140 28 46

20 50 175 180 25 40

BHA feed 0.2 0.5 140 198 20 55
0.5 1.25 154 192 20 50

2 5 Ke 203 K 51

5 12.5 K 164 K 23

20 50 K K K K

BHA feed, after removing 0.2 0.5 129 130 20 45
BHA fractiond’ 0.5 1.25 142 124 35 38
2 5 130 185 21 51

5 12.5 107 178 34 37

20 50 K 131 30 55

Heated BHA feed 0.2 0.5 149 167 22 41
0.5 1.25 107 194 33 53

2 5 K 191 K 44

5 12.5 K 115 K 38

20 50 K K K K

Solvent control 153 152 31 40
Benzo[a)pyrene (50 pg/plate) 2160 718

a) Concentrates of extracts from 5g of rat feed with chloroform-methanol (2: 1) were dissolved in
2ml of dimethyl sulfoxide (DMSO) for Ames assay
b) Original amounts of feed equivalent to the extracts tested

¢) Killing effect to the tester strain was observed

d) BHA fraction was removed from the extract of rat feed containing BHA by preparative thin-layer

chromatography
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A (2:1) 20ml T2ERE ST L. BEOGFEER
VAR X o THBKE» A 2IRE L O bIHE
L, BEECCAFLALT %> | (DMSO) 2ml %
Iz T Ames REFMMIE Ui,

fAkl oI X BT 5 72012, BHA 2%
B 5g % 100° T8RRI oA H24ERIMAAL
7D, WFFL, RHRICHR{E LC Ames SRERRIAH
AT 2.

BHA 2% 4457 » MK 5g ofHaitmL,
SER 7 w< Y 25 7 4 — % FEiLi-. BHA @4}
wHEL, BHOTRCOEF %7 v okl a-A X
7= (2:1) T, BHE DMSO 2mi 2L
T BHA %R\~ Ames R R AR L.

3. SEWHBI/AXMNSTT4—

7V — b : Merck PLC 7'V — F, ) 7 5L 60F 5,
20%20cm, 2 mm [E),

BB ¢ iso-4 2 & v -ffEE (9: 1).

e ZSHRT (254 nm).

4. Ames 8§

Salmonella typhimurium TA100 J; v° TA98 #» fAus
THEBRIBIV A VF R~ g VEER Y » TfT
-7, S-9 mix {3, PCB ZE# L #~ Fischer 5 » b
FFhevr—1t b HAEL & BEgRcE~<y v
lev v muni.

HRROEZE

Table 1 iIL/RL7- X 5, BHA % 2% aicfilfio
ZwrRrkra-Fx s — AT REEIIED
Bhishote, il 0.2, 0.5, 2, 5, 204 %, *
RERFEGIT BHA 10, 25, 100, 250, 1000pg %
i, M &hi- BHA IR X % L %2 Hh 5 Killing
O, HRETIERFEEYEOEXRR TS
EXVTEIh 7=, BHA 13, BHT & Ric b HITHT
w35 HEA IR ~ 2, Ames FEIZ & BIESLR
{35 300pg/plate FREEECUMRIETE iV,
2T, BWEGIE s v= 757 4~ (PLC) %5EE
L, BHA BG%[RFELLRY oL£mSO fhiitpc >
W Ames SRR To7z, Z0E PLC Fv—+ L2
1x BHA OF3L ¥ 72i% BHA LIRS & D RKIGIC
X o THELEEL LR AHBEHCIIZRD SR
2, 3DARHy FAFEDLIACH, il REE
RB bR T,

JURT VA2 7 v MR T Rl hTe

B30 THBA, T 100° T2AERIMEAL, B
L BAEERTINIE 2B, R EREMWTIORE
BB LR o

BHA 12k~ O@ne X b 1B (b, Sl &
CXoTHPTHEELLN D7, AEBRCHG:
IR CI MBI o ST RN L 2« BHA @©83%
2, 100°, 24RFRIIMMB TE8LHIRFEL T B & &N

B&hi.

BHA il & OHEFAIR X 5 R TUER
O BT B me, FEM 5 LT
AR+ 5 £ e 1, 2.5, 10, 25, 100 mg/ml
OPET BHA ZiEMmL, 170° T 71 HMEE, <
hEROH S &£l 10p 120T Ames RER LML
fohd, RO EREHIESbhicho .

SHEOFEHRE, SEHENCERFEEORMNY S5

MESHEVIKENL ERTH D, BHA ORRE

PR aIHENZ & B T, LRI RE
DIV ROAERLD » TR TE W&
Abhb. LhLichh, BHA ORI G &
DRIGIT X BRI R DA O E DAL
We#Ezbh, BHA X5 T » MTRITBIERBAMN

BHA o7 me—x—~{RliCX B &\ 5 RBED 12k

HLDEELLND.

# v, BHA OER fIg4 i ook BET

RiTiErL 7.

X iy
1) R R FEERRADIRRES, BASTEE,
459 (1982)

2) FESRA: RniARIgE, 32, 635 (1982)

3) MESFIEE: fAEqbsr, , 29, 111 (1983)

4) T.XKawachi, T, Komatsu, T. Kada, M. Ishidate,
M. Sasaki, T,Sugimura and Y, Tazima: Results
of recent studies on the relevance of various
short-term screening tests in Japan in “The
Predictive Value of Short-term Screening Tests
in Carcinogenicity Evaluation”, ed, G.M.
Williams et al., pp.253 (1980). North-Holland
Biomedical Press, Elsevier

5) AWRELE, JMUBZE, EEFE—, BN IR A
RHER0R: frfifet, 20, 143 (1979)

6) T, Yahagi, M. Nagao, Y.8eino, T.Matsushima,
T. Sugimura and M. Okada: Mutation Res., 48,
121 (1977)

7) BREMG, FH O, SET, RA
feddLHef il 23, 244 (1976)

A
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Migration Tests of Lead and Arsenic from Crystal Cut Glasses made in China

Hajimu Ismiwata, Takiko Inour, Takashi Yamapa and Akio TANDMIURA

Migration of lead and arsenic from crystal cut glasses imported from China was tested. Migration of
lead was observed in all samples tested (total 4 lots; 5 glasses for each lot), The level (2.5%0.9 ppm)
of detected lead in one of 4 lots exceeded the limit (2 ppm) in the Japanese regulation. Migration of

arsenic was not observed in any of the samples.

(Received May 31, 1984)

ZYREAD y b 7T AR, T % 530
BREREEEMLINI T 5%, ROEHBHTHT g
5. &0, hEKZVAZL Sy b ST RARONWTH
OHEHRBRFTolck & h, —TORMITOWTHE
flid B2 20N R Zic D CHETS., i, 8%
FTCR e FEDVCTHRARORBRET oD THEET
5+ 5.

B S S

1. RE _
TEANSTAE A LicpEHB 2 VA Z AL A » P VTR

4 fiFI% 5 3

2. AREHDH

REHTVFh A ANTE 0D, BREFESZMEL,
FHITC X b POREIIRR ST LA,

3. EHEOMHEN

RE oA G Smm TET, H6MUH 60° 12
I Uis 4 BEEE A7 L, 60° OITiRKHIGIC 3045
MG L. 20k, WHLE—»—cBL, &0
wrEEe L

4. fADwRZE

Perkin-Elmer 403 # i\, RREEF 7v— AV AT

Table 1. Migration of Lead and Arsenic from imported Crystal Cut Glasses
Volume  Food contact surface 1 2 3 4 5 MeanzS.D.
(mi) (cm?) Migration (ppm)
Pb (2 m!//cm?)*! 1.1 1.9 1.4 1.4 0.8 1.3+0.4
A 70 78 Pb (Direct)*2 2.4 4.2 3.2 3.1 1.8 2.9%0.9
As (Direct) nd®  nd nd nd nd nd
Pb (2ml/cm?) 0.6 1.5 1.2 1.2 1.2 1.1+0.3
B 180 141 Pb (Direct) 1.0 23 1.8 L9 L8 1.8%0.5
As (Direct) nd nd nd nd nd nd
Pb (2ml/cm?) 1.2 2.1 2.6 3.3 3.2 2.5%+0.9
C 120 107 Pb (Direct) 22 38 46 59 58 4.5*1.6
As (Direct) nd nd nd nd nd nd
Pb (2ml/cm?) 1.1 1.4 1.5 1.7 1.9 1.5+0.3
D 130 118 Pb (Direct) 1.9 25 28 3.1 3.4 2.7+0.6
As (Direct) nd nd nd nd ° nd nd

*1 corrected values by Japan’s Food Sanitation Law (Concentration in the solution assuming 2ml of the
migration solution was used for 1cm? of food contact surface)

*2 concentration in the migration solution
*3 less than 0.04 ppm as As;Os
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FRIGHET X 0 IR O MOEL AT - 120, JUE
L3, 57 BhIEiRiES v S, 145 283.3nm,
F3 4 v 27 :110° 188, %+~uvé45w°w@,
T ey S 20000 54D,

5. EROEEE

Sear et ot VIR I b IO
CBEOEERT 72 VEREL, €Y Py Db
Trvv-rme ,ﬁ/bA%‘}fﬁ’{E}ﬁL\f:.

HREROEEE
4FEEDOH » F 75 ATDWTEWS{ETD, B
e T CTRIAB D) » 1. 155 Table 1 12

RLK,
ﬁgﬁﬁﬁ'fu%mmmav¥h,ﬁszﬂﬁm
aqu{, i3, PEER lem? % 2ml O
P HC AT i 5 TwWB S, ARRIZELE7 5
ADFEIET 2mlfem? LT TH-7o7c®d, BHARY
EFHERE of. COHEC LB ERERIET,
e 2ml/em? Y H I L g, SR oW TR

Ciz 35\ 5 kb 4 (A S (2 ppm) BT %
OHRFDd LRI, T, PR 2.5£0.9ppm TH
D, my PELTHHRRBRMEXBL T 2EELT
HGHGROBELHE LA, COMIRENOETH
b, BHRPOMOBRELEEFTLIOTHS.
LTI eME SHEMA (AsO; L1 T
0.04 ppm) LLITC, #fkffi (0.1ppm) HTH -1,
ZYREADy 75 AXMESHARMLTH S
728, BOBEHESVLTUIL e 3 SARTAETILHE
NdB. —H, BTOHHRRELBLEE 2ml/A
EEFIem2 #ALTHB, =y TETIIERID
X, TO&MRMILIRVIDONEL, R, &
ey Bl ORISR UAE, Tihobb, BHBHT
wilite T ER AT AR E L,
X PR
D BAREZELM: ArERBE - B, p.7 (1980),
LI

2) AKIFELHE: @, p.47 (1980), £FHHK
3) FLAHERET20% (19829 2 A 168)

HSABMBANSDE, #VIva, eHEROCTAAY OBH—
BUTHRR AR TE & BRI X 5 ik
S EF X OBE B LM B AR

Migration of Lead, Cadmium, Arsenic and Alkali from Glasswares

Comparison of Existing Japanese Methods and International Standard Method

Takiko Ivove, Hajimu Isinwara, Takashi Yamapa and Akio TANMURA

Migration amounts of lead, cadmium, arsenic and alkali from glassware were assayed by existing
Japanese methods and by the method of International Organization for Standardization (ISO) and the
results compared. Migration tests of metals and arsenic were carried out with 4% acetic acid solution
at 60° for 30 min. in the domestic method and at 22° for 24 hr, in the ISO method. No migration of
lead, cadmium and arsenic was observed in any of the samples except for the migration of lead from

lead glassware.

Migration amount of lead from 25% lead glassware assayed by the ISO method was

significantly higher than that by the domestic method, The migration amount of alkali from soda-lime
glassware assayed by the domestic method was higher than that by the ISO method using water' as a

migration solvent.

The results obtained by both methods were lower than the limits specified in both domestic and ISO

regulations,

(Received May 31, 1984)

ZHOBURLIER FRAETTh TR 0kR
S HoTHRBLR TV, RERKVTLAELAD
I AMBA - mRaYcT s, RBRETIA

SEEET L hED LR TV 3P, —F, BETEE
I E OBUREH R AND + 5 7 A LJE0ABERE
ColErEL, HARToEEK—E TR ER TS,
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Table 1. Migration of Lead, Cadmium and Arsenic from Glass Wares by

Domestic and ISO Methods

Method Pb Cd

AsyO4
Cup -
concentration, ppm*
Soda-lime glass (machine made) domestic nd nd nd
160 mi, 156 cm? 1SO nd nd nd
Soda-lime glass (hand made) domestic nd nd nd
170 mi, 150 cm? ISO nd nd nd
252 Lecad glass domestic 1.03+0.06 nd nd
140 ml, 125 cm? (0.58::0.03)
IS0 1.62£0.06 nd nd
(0.90+£0.03)
30% Lead glass domestic (. 28+0.02 nd nd
200 mi, 171 cm? (0.17£0.01)
IS0 0.31+£0.01 nd nd
(0.18%0.01)

* Concentration in the migration solution, mean %S, D,
Values in parentheses are corrected according to the domestic law, Detection limits
of Pb, Cd and As,O; are 20, 2 and 40 ppb, respectively, in the migration solution.

oW CEABITER

(International Organization for

%CD—- 1 LC, 7 AR

ELEER A 1L PR
Standardxzatlon, ISO) i sJjikT, 8, »Viv
L, ERRUT AR Y OBHRBRETY, Bliiok
&i’ﬁof:.

1. R#

1) v —#0Krs Aklay 7 (2 v 7 HERAERED,
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Fig.1l. Effect of repetition on the migration of
lead from glass made of 259 lead glass

Migration tests were repeated using the same
samples, Results are shown as mean#S, D,

(n=3).
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Table 2, Migration of Alkali
Domestic method ISO method
Cup
concentration, ppm as Na,O*
Soda-lime glass (machine made) 0.58+0.03 (0.30£0.02) 0.46%0.05 (0.24+0.03)
Soda.lime glass (hand made) 0.26+0.03 (0.15+0.02) 0.14+0.08 (0.08+0.04)
252 Lead glass 0.86+0.09 (0. 48£0.05) 1.1240.05 - (0.63+0.03)

* Concentration in the migration solution, mean+8. D. (n=3)
Values in parentheses are corrected according to the domestic law.
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Mycological Survey of Worcester and Fruits Sauces and “An”

(Bean jam) for Standardization Purpose

Shun-ichi Upacawa, Fumi Sakase, Meike Svzuxi,

Noriko NAriTA and Hiroshi KuraTa

A total of 15 commercial samples of Worcester and fruits sauces and 21 samples of bean jams (the
Japanese name: An), which were composed of 2 raw, 12 fresh and 7 dehydrated types, were examined
for total numbers of fungi. The survey of bean jams showed that all samples of raw and dehydrated
types and 422 of fresh type had total counts of <1.0x10cfu/g to 4.8x10¢cfu/g. High levels of
contamination (more than 1,0x 103 cfu/g) were found in two raw and three fresh bean jams, Yeasts
and two zygomycetous fungi, Absidia and Mucor, were the predominant groups found in the mycoflora.
‘The results of the examination of Worcester and fruits sauces indicated a better overall mycological
quality;

Because relatively rapid growths of these yeasts and molds were observed on the substratum, this could
result in the spoilage of retailed bean jam products such as in Japanese confectionery, even after a few

" days of storage. Fungal contamination of bean jams may be controlled by the reduction of the initial
fungal load in the ingredients (beans), chill storage of raw bean jam, sanitation in the processing
plants, effective pasteurization of fresh bean jam, and in the improvement in handling and packing.

(Received May 31, 1984)
TRE OTIH MR E L THH B iR I983EITIRA, IEBEFOR 2135 < RS D JIEM 21T, TG
i, %ﬁl’ﬁ]Of:iL}JLLOL"CaJ»Jﬁﬁh,iJ;%w’;lth. %t WhrrsTifiiTaoo il
O, Bl THILD Y —~ AT T L RO % . 3
e RO h B
HA @) BBERRE UCHIE 0 fLihTh 1. ¥ :#io w — A 2 — v —R 584K 5 Hufk

b, TORELEHLOENIONLEMCH-T
FHEAET2L0F¥TEIEEETH . FEL?
18RI B R o —if & LTI L 21 0 AR
FITOHME LA, HAFEZDO LD OWTOEY
R o h e Tl RE LI DR EAET,

ggkoufuﬁwkﬁﬂfééﬂﬁoﬁ&”#%i

IRTWAITTE L,
LENELL ED 2 S O o THR I R E D b D

TR DEFE
LR, EmERL T A, BRI SRR THE IR

(pH 2.58~4.12), gLty — R 5 §485 5400k (pH
3.01~4, 18), Mz y — 2 55585 5 fifk (pH 3. 13
~4.27), GEt 15 BfEEEALIGAL 0. SRR
FEHOFMI F 2o T, ok,

T B, AR THE SR TSR0
hirhote. Eie, WEEABLLARLEEHRORE

BRUXEMO L 0T 156 A, K57 5A MR



EMIS : PIBRELTEOLDDOY — R, HA () HOoAHEAER 145

Table 1.

Fungal counts and their identification in “An” (bean jam)

Food and - : Fuﬁgal counts

Kind of fungi defected

commercial brand per g
- Raw bean jam .
Nama-an MO 2.0x10% - ‘Cladosporium, Mucor, Phoma, - yeasts’
Sakura-an TN 3.3x.10% “Absidia, Mucor, Rhizopus
Fresh bean jam* e ‘ : !
* Ogura-an TM . <1‘0>< 107 Cladosporium
Koshi-an TM LU 5% 108 Yeasts, imperfect fungi
Ogura-an MI C 4.8x10% Hormonema, yeasts o o
Koshi-an MI 1.2x 103 Hormonema, Phoma, yeasts, imperfect fungi
Koshi-an MO 2.6x10 Yeasts
Dehydrated bean jam  ° - b .- ) :
Shiro-an N © i <1.0x10 " Imperfect fungi
Shiro-an N 13.3x10 - Absidia, Mucor, Penicillium
Shiro-an N <1.0x10  Penicillium
Sarashi-an N 4.6x10 .. Yeast, imperfect fungi
Sarashi-an N <1.0%X10 ° Yeast
Sarashi-an N <1.0x 10 ' Moucor
Koshi-an MA 1.5%x 10?

Aspergillus, Cladosporium, yeasts, imperfect fungi

* The omitted 7 samples were negative for fungal counts,
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Mycological Quality of I?}I{ydratcd Food

Shun-ichi Ubacawa, Fumi Saksse, Meiko Suzukr,

Noriko NaritA and Hird#hi KuraTa

A total of 52 dehydrated convenience food, which were cdfposed of 11 coffee, 10 miso soups, 21
soups, and 10 freeze-dried vegetables and others used in pregparing Chinese noodles and miso soups
were examined for total number of fungi. All tested samplesyfere commercially produced and procured
at the retail leyel.

The result of the examination of the coffee indicated a bett¥f overall mycological quality; of the two
positive samples, one contained more than 1.0x10cfu/g. Thysurvey of various soups showed that all
tested miso soup and more than half of the other soup samplés (in Western, Chinese and Japanese
styles) had total counts of <1.0x10 to 2,5x 103cfu/g and & <1.0x 10 to 1. 8x 102 cfu/g, respectively.
Eurotium spp. and yeasts were the most common groups foppd;-followed by Aspergillus and Penicillium,
Presumably Aspergillus flavus and yeasts were came from thelifigredient (miso) and were not inhibited
appreciably by the dehydration process. Eurotium spp., a xerophytic fungi was frequently found to be
representative components of the flora found in the other soups. Total fungal counts found in the
freeze-dried vegetables and others varied from 1,3x10 to 6.6x102¢cfu/g. More than half of them had
higher fungal contamination exceeding 1.0x102cfu/g. Most of the developed colonies were found to
be Aspergillus, Fusarium, Penicillium and yeasts as survived contaminants.

Attempts to control fungal contamination in the freeze-drying and packaging process of dehydrated
foods such as soups,and vegetables, etc., were not always adequate. Thus, the possibility for fungal
contamination is present in the processing of dehydrated foods during the process.

(Received May 31, 1984)
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Table 1, Results on mycological examination of dehydrated foods
. No. of positive samples
Dehydrated food testeNdo.sa(r)ril‘ples negatli\{:::. s(z)if;nples . Fungal counts per g
- ’ <10 ° - 10—10° 10*—103 >10?
Coffee 11 9 1 1 0 0
Miso soup 10 0 2 - 6 1 1
Soup c2r 9. 3, ST 2 0
Vegetables, etc. 10 0 . 0. 4 6 0
Total 52 18(35%> 6(11%) 1835%) 9(17%) 1(22%)
Table 2, Fungal counts in-\}érihusf/soups and their idcntiﬁcﬁtiqh'
Food Commercial brand Funiilr%;ms Kind of fungi détected
Miso soup Akadashi A . S 8.3%¥0 Aspergillus, Eurotium, Penicillium, Wallemia
Sansai A <1.0x410 - Yeasts :
Awase A 2. 5% Wo? Yeasts
Miso N 7.3x10 Aspergillus, Eurotium, yeasts
Miso N <1.0x10 _ Eurotium '
Miso N 1.0 % 10? Ab:i({id,'Aspergillus, Eurotium, Syncephalastrum
Natto N 3. 3><!16 Aspergillus, Eurotium, yeasts
Miso I 9.3%x 14 Aspergillus, Wallemia, yeasts
Miso M 2.0X‘6 . Cladosporium, Penicillium, yeasts
Sansai 1 4.6><£10' Eurotium, Pm:i{lium, yeasts
Soup Corn P 2.0%10 Cladosporium, yeasts
Cream P 1.4x10% Absidia, Aspergillus, Eurotium, Syncephalastrum,
) imperfect fungi
Potage A 1.3%10 Aspergillus, Eurotium
Corn cream A <1.0x10 Penicillium
Beef cream A 4,0%x10 Aspergillus, Eurotium
Corn A (Chinese) <1.0%10 Yeast
Consomme Y (Chinese) 8.6x10 Eurotium, Trichoconiella, yeasts
Consomme Y (Chinese) <1.0x10 Yeast )
Chicken N (Chinese) 1.8x10% Eurotium, Penicillium, imperfect fungi
Consomme N (Japanese) 3.3x10 Eurotium, yeasts
Consomme N (Japanese) 1.3x10 Geotrichum, imperfect fungi
Consomme R (Japanese) 1.3%x10 Phoma, yecast
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Table 3. Fungal counts in freeze-drying vegetables etc.and their identification
Food Coxar:rfécial Fun%aelr (gunts Kind of fungi detected
Vegetables, egg, fish meats Chinese 4.6x 10 Yeasts
. noodle N - ’ .
. Vegetables, meats, egg, fish meats -Chinese 3.6%x10% ~ Aspergillus, Cladosporium, Exophiala, .
‘ noodle M yeasts '
Vegetables, fish meats, seaweed Chinese 4.0%10 Wallemia -
noodle K
Vegetables, seaweed Miso soup S 1.5%x 102  Fusarium, Penicillium, yeasts
Vegetables, seaweed Miso soup S 2.0%x10%  Fusarium, yeasts
Vegetables, seaweed Miso soup S - 1.4%x10®  Fusarium, Penicillium, imperfect fungi,
yeasts ‘
Vegetables, seaweed Miso sdup A 1.3x10 Yeasts
Vegetables, seaweed Miso soup N 2.6x10 Penicillium, yeasts
Vegetables, mushroom Miso soup H . 6,6x102  Chrysosporium, Hormonema, Ophiostoma,
Phoma, imperfect fungi
Vegetables, mushroom Miso soup C 1.7x 102  Aspergillus, yeasts
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List of Plants: Wakayama Experiment Station of Medicinal Plants

Tsukasa Horixosur and Kozo KINOSHITA

Acanthaceae F v % / = IF}
THE =&
Beloperone guttata T.S. Brande,

Adhatoda vasica Nees
2V Y
Strobilanthes flaccidifolius Nees V) o & a2 v 7 4
Vau¥y s vE

Cordyline terminalis Kunth v i vy

Agavaceae

Phormium tenax Forst. —#35 v
Aizoaceae ¥ A §

Tetragonia tetragonoides O, Kuntz. > L
Alismataceae =& &

Alisma plantago-acuatica L.

var, orientale Samuels, Y4 T X H

Amaranthaceae v =§}

Achyrathes japonica Nakai £ /a2 X&

(TIPS ) &

Agave america L. 7/ Vv ¥V IV
Yoy SV
rVVGY

Amaryllidaceae

var, variegata Nichols,
Clivia nobilis Lindl.
Crinum asiaticum L,
SN FE b
R L
Hymenocallis speciosa Salisb, 4% ==
Leucojium aestivum L. S—=vy=FV v
Lycoris sanguinea Maxim., Y 3x/ %3V
FVRXL Y

var, japonicum Baker

Curculigo latifolia Dry.

L. squamigera Maxim,

LD AU RERES R

Narcissus tazetta L.
ALV
$73vE FF

var. chinensis Roemer
Zephyranthes carinata Herb,
v
Mangifera indica L.

Anacardiaceae
vV~

Rhus javanica L, X A5

Spondias cythrea Sonn. X-= =/ &%
Anonaceae v v 4 v
Anona cherimola Mill. =1 %=+

Apocynaceae Fa v F7 b vE
Allamanda neriifolia Hort, F#F7 074 #X 7
var, hendersonii Raff, AA7 V77 » X7
Amsonia elliptica Roem. et Schult. F=zav Vv
BY v
Melodinus suaveolens Champ. et Benth.
P 4

Carissa arduina Lam.

Rauwolfia serpentina Benth,
Strophanthus divaricathus Wall.
Vinca major L. Y =F=577
W b ER

Acorus calamus L,

Araceae
var. angustatus Bess & 3 v 7
A, gramineus Soland > a v
Alocasia macrorhiza Schott 27 7 XA %
Arisaema serratum Schott
var. thunbergii- Makino - A 7'
A. urashima Hara ¥ 3¥=V v

Monstera deliciosa Liebm. kv 5 A4 37
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hZAEY %2
P, tripartita Schott FA~v 4
v a gt

Aralia elata Seem.

Pinellia ternata Breit,

Araliaceae
r7 )%
Dendropanax trifidus Makino #»271v 3 /
Y7
AR R=OV
bFAmvey

Fatsia japonica Decne, et Planch.
Panax ginseng C, A, Mey,
P, japonicum C. A, Mey.
Tetrapanx papyriferus K. Koch # :+ v F
e ) AKX 7 ¥
Aristolochia debilis Sieb. et Zucc,

Aristolochiacae
V=) AR
Aspleniaceae  F + v & FfL
Asplenium antiquum Makino # 4 & =7 %Y
Asplenium incisum Thunb, 3 /4> &
Berberidaceae # ¥E}
Berberis thunbergii DC, #&
Epimedium diphyllum Lodd, <S4 3439y VY
E. grandiflorum Morr,
AHV Y
bEETARY VY
VoA

var, thunbergianum Nakai
E. sempervirens Nakail
var, multifoliolatum T, Shimizu
AV VY
Mahonia japonica DC. v 4 SFr3v5v
Nandina domestica Thunb, v 5 v
2oLV HRX5E
Campsis grandiflora K, Schum,
Catalpa ovata G, Don 4+ % ‘
Tecomaria capensis Spach v x /v ¥V H#XF
Bixaceae ~X=/*f}
Bixa orellana L. <=3
Ny
ny L
Heliotropium corymbosum Ruiz. et Pav, =441
AT F
Symphytum asperum Lepech.
S. officinale L. vv~y vy
~+ U5 EE
Sceptridium ternatum Lyon 7=/ 375 ¢
SAA oy PR
R F o T

Bignoniaceae
VAR B

Boraginaceae

Borago officinalis L.
FANV VY
Botrychiaceae
Bromeliaceae

Ananas comosus Merr,

R VR
Astrophytum myriostigma Lem,

Cactaceae
FVYR—F a7
Cephalocereus senilis Pfeiff, #FF =,

Yy SV
IYY Ay

Epiphyllum oxypetalum Haw,
Gymnocalycium platense Br, et R,

v

G, saglionis Br, et R, v Fv+
Hylocereus guatemalensis Br. et R, v s 7 F 2
v

Lophophora williamsii Coult. .3 %=

Malacocarpus vorwerkiana D. M, Port, -~z 4 v
Fa7
Mammillaria bicolor Lehm., ~27# 35 7 |

M. spinossima Lem,
Y a U agvN
Notocactus apricus Berg. =2 v 5=
A A TN
Opuntia diademata Lem. J 74 A2
Fv =Ry
A
Phyllocactus ackermanii Walp 27 2 ¢ 2487V
Campanulaceae FF 5 w§}
Lobelia inflata L. e Xy 7V
Platycodon grandiflorum A, DC. %3 v
7Y Favy vE
F a7y

var, discolor S, D,

N. offonis Berg.

O. microdasys Lehm,

Peireskia aculeata Mill,

Capparidaceae
Crataeva religiosa Forst.
Caprifoliaceac A A » X5 ft
Sambucum nigra L, &A=y =9 =2

S. sieboldiana Blume =7 k=
Viburnum opulus L. 5=y hvH 7

Weigela coracensis Thunb, ~z2%D 7 F

Caricaceae -%-34 Y}

Carica papaya L. %34+
Caryophylaceae 7 2§}

Saponaria officinalis L. £ v v &

Stellaria media Ory, -~a~
Celastraceae =< FFF}

Euonymus alatus Sieb, =% F

E. japonica Thunb, -+
Chenopodiaceae 7 7§t

Chenopodium ambrosioides L.,
var, antheminticum A, Cray 7 AV A7 Y £
a4

Cistaceae -~y =539}

Helianthemum apenninum Lam, »~v =533
Commelinaceae ¥ = 7 4§}
Rhoeo discolor Hance A 5% 3%F 4+ b

Tradescabtia reflexa Rafin, A S =2

* 7B

Achillea millefolium L, A =2 /2FY Vv

TraysaFy vy
B—=A3IVV

Compositae

A. moschata Jacq,
Anthemis nobilis L.
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Artemisia absinthium L, = #=®¥ Ephedraceae —A ol
A, capillaris Thunb, #»v sz =¥ Ephedra distachya L. 7%= 2<%
A. kurramensis Quazilbash 7 S A=z =x¥ E. sinica Stapf =+
Aster tataricus L.f, < v Equisetaceae  } 7 -}
Atractylodes japonica Koidz. o4 3 Equisetum hyemale L. 74
A, lancea DC. &k Y 34 # 35 E. scirpoides Michx. & & Fz7 ¥
Carthamus tinctorius L. ~=.,3% Ericaceae v v L}
Chrysanthemum cinerariacfolium Vis, ¥ m,3p Pieris japonica D, Don. 7+t
Ay XY Rhododendron indicum Sweet v &%
C. coccineum Willd, 7 h.33avayrF2 R. pulchrum Sweet
Cichorium intybus L, &7 =% var, spesiosum Hara #F 453y
Cynara scolymus L. #F g o v 793 Erythroxylaceae = / +f}
Echinops ritro L. A ) &=74% 3 Erythroxylon coca Lam. =% /%
Farfugium japonicum Kitam, Y v 7% Eucommiaceae } = v §}
Helianthus annuus L. =9 Y Eucommia ulmoides Oliv. hs=w
Inula helenium L. 34 71— Euphorbiaceac  } w # 4 74§}
Matricaria chamomilla L. #» 3 Y v Alchornea tramoides Muell. Arg. F#~<=Hv v
Petasites japonicus Maxim, 7% Alerites fordii Hemsl, <577 35%Y
Rudobeckia laciniata L. S ~vav vy Euphorbia lathyris L. & b v
Silybum marianum Gaertn. =) ¥ 74 3 E. milii Desmoul
Stevia rebaudiana Bert, A5 7 var, tananarivac Lean, ~J%y v
Convolvulaceae v s %+ E. pulcherrima Willd, #®EA4 v w57
Ipomoea batatas Poir, %Y <A & E. sieboldiana Morr. et Decne. 3 p w 2 4
Pharbitis nil Choisy 744 E. tirucalli L. 3 pywv =
Cornaceae  { XFE} Mercurialis leiocarpa Sieb, et Zucc, ¥ =7 4
Aucuba japonica Thunb., 7+ Ricinus communis L, rw o=
Cornus officinal is Sieb. et Zucc. Vv ¥ a= Sapium sebiferum Roxb. v vt
Crassulaceae v ¥ 4 ¥ of Gentianaceae Y v Ff}
Kalanchoe hybrida Hort, #»5v == Swertia japonica Makino v 7'V
Sedum spectabils Boreau A< vir A v Geraniaceae 7w rw Y v E
Cruciferae 7 75 51} Geranium thunbergii Sieb, et Zuce. #'v /v 4
Brassica campestris L. v a
subsp. napus J, D. Hook, et Ander, Pelargonium graveolena L'Hert, =% 5v 2
var, nippo-oleifera Makino 77 3 =% 4
Wasabia japonica Matsum, 74 Geseneriaccae 4 9 & S afi
Cucurbitaceae % Y §} Conandron ramondioides Sieb, et Zuce, o v z.3%
Gynostemma pentaphyllun Makino 7=+ 4 o' e
Cyperaceae A v > ) 7§} Ginkgoaceae £ ¥ 5 W}
Cyperus alternifolius L. vz e vy Ginkgo hiloba L, {5 5 &
Davalliaceae =~ 7 7§} Gramineae o x§}
Nephrolepis auriculata Trimen &= & Andropogon citratus DC. > Fr%ZF /5 A
N. bostonensis Hort, £ R b= & Anthoxanthum odoratum L. %y
Dioscoreaceae ¥ = / A £} Avena sativa L. =v .32
Dioscorea japonica Thunb, + -, 4 =% Coix lacryma-jobi L,
Dipsacaceae = & v of} var. ma-yuen Stapf o~} AF

Dipsacus fullonum L, =3~y Cymbopogon citratus Stapf v v 75 2
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C. winterianus Jowitt <~ frRF 75 A
Oryza sativa L. A %

Phyllostachys nigra Munro 27 w7
Triticum sativum Lam. = A
Vetiveria zizanioides Nash ~Xg-,3—
*bFY v oR

Hypericum erectum Thunb,

Guttiferae
FrFYy vy
Hamamelidaceae —= v 27§t
Distyliumracemosum Sieb, et Zucc.
bR/ F
Aesculus turbinata Blume
Iridaceae 7 A%}

Belamcanda chinensis DC,

VA
Hipocastanaceae

R

ek
Crocus sativus L. +735 v
=FA44 YR
Yy
VAR
T A
L F D
L AeFUF
edoFL Ly

Iris floretina L,
I. japonica Thunb.
I, laevigata Fisch.
I, sanguinea Hornem.
I. tectorum Maxim,

Lapeyrousia cruenta Bak,

Watsonia angusta Ker-Gawl,

Labiatae <~ v}
Hyssopus officinalis L, & v » 7
Iboza riparia N.E.Br. 7 7%.3,
Isodon japonicus Hara ¥4 =
Leonurus sibiricus L. 2~ %
Melissa officinalis L. £ 9 » 4

Mentha arvensis L,
var, piperescens Holmes .~y 7
M. piperita L. =4 a3 vy P

M. viridia L,

var, crispa Banth., 9 2 v .~y
Monarda fistulosa L. ¥ Zi—<=h v 3w
Origanum vulgare L, # U &% A
Pogostemon cablin Benth, 3557
Prunella vulgaris L.

var, lilacina Nakai o X/

Rosmarinus officinalis L, —=v kv awy
Salvia officinalis L. 417
Scutellaria baicalensis Georgi = # &3y

AovavFauF

473y

Stachys betonica Benth.
Thymus quinquecostatus Celak.
vy
var, albiflorus Hara
A4
T. vulgaris L,

YEArL TSy

RFLpay Iy

Lardizabalaceae 7 % v'§}

Akebia quinata Decne, 74 &
Stauntonia hexaphylla Sieb. et Zucc, A~
7 A7 %0

Cinnamomum camphora Sieb,

Lauraceae
var, linalcclifera Fujita rho v a v
YT =94
=94
ARV 2w A
YordYa
Lindera strychnifolia F, Vill. v &4 o+
Macilus thunbergii Sieb, et Zuce. 27/ F

C. japonicum Sieb.
C. loureirii Nees
C. zeylanicum Nees

Laurus nobilis L.

Leguminosae —= £ §}
Acacia contusa Merr, Vw2,
ATHFV VA

DA

Bauhinia purpurea L.

Caesalpinia japonica Sieb. et Zucc,
4

Cassia fistula L. v 3vy-A H5

C. multijuga Rich.

C. obtusifolia L.

C. torosa Cav,

Pl ake 78 o
=R SY
NTVY
~A b AR

D. malaccensis Pain &% | 3

Derris elliptica Benth,

Erythrina crista-galli L. #4229 X

VAN

£4X

Glycyrrhiza ehinata L,

G. glabraL. x_qvapvvey

G. uralensia Fisch. et DC. o351 v /Y
vy 79y F

Gleditschia japonica Miq.
Glycine max Merill

Haematoxylon campechianum L,
=77y
FvIohv
L avEETF
FHAFIETY
Ononis spinosa L. #* ./ ==A

Indigofera decora Lendl.
Leucaena glauca Benth,
Melilotus officinalis Lam,

Mimosa sepiaria Benth,

Pterocarpus angolensis DC,
P. lucens Lepr. et Guilletperr

Sophora angustifolia Sieb. et Zuce. 27 % 5

S. japonica L. =v =

Liliaceae =y E}
Allium tuberosum Rottl, =3
Aloe africana Mill, 7 a=
A. arborescens Mill, &7 e=x
A. chinensis Bak, poabof
A, ferox Mill, 74 v=rnh4

Alstroemeria pulchella L.f, =y XA v
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Anemarrhena asphodeloides Bunge -~ 4 Marantaceae 7 X7 =2 v §}
Asparagus cochinensis Merr. 7 4AFHRXT Stromanthe sabguinea Sond. w5 ~X=v 5

A. officinalis L, —=v.,iw §

A, plumosus Baker
var, nanus Nichols >/ 7'l 3

A. pygmaeus Makino zs5Fv v Py

Aspidistra elatior Blume ~3 v
Chlorophytum comosum Bak. # Y43 v
Colchicum autumnale L. 4 %4735 v

Disporum smilacinum A, Gray ==y

T IHNY=aY

RN AE b
RAhT Ty

Fritillaria thunbergii Miq.
Haemanthus albiflos Jacq.
Haworthis cymbiformis Duv,
Hemecrocallia dumortierii Morr.

[ a4
Liriope platyphylla Wang et Tang v 75 v
b2 YoV
Ophiopogon japonicus Ker-Gawl.

var, dumortierii Morr.
Nolina recurvata Hemsl,
var, genuinum Maxim, Y+ /e 4
Ornithogalum caudatum Ait, =EFHhAf VY
Polygonatum odoratum Druce
var, japonicum Hara 7<= Farm
Rhodea japonica Roth - b
Sansevieria trifosciata Prain 7 i b5 v
F b PFA
FALavrykb b

Tricyrtis hirta Hook.

T. macranthopsis Masam,
F A

T. nana Yatabe F+#4bF PFR

ALYy

Veratrum japonicum Loesen, f,

Urginea maritima Bak.
YanrVy
Yucca gloriosa L. 7Y Af3iHyasv

1y ~FE

Cuphea hyssopifolia Humb,

Lythraccae
Magnoliaceae & 7 v v}
Ilicium reliosum Sieb. et Zucc.
Magnolia kobus DC,

M. liliflora Desrouss,

v
27

LIV

Fasy
Fgykvya IV

M. stellata Maxim.
Schisandra chinensis Baill.
7A14F
Gossypium nanking Meyen 7 %
EILTAA
sy
Ty oy
<= NATH A
VAR=T A4

Malvaceae

Hibiscus coccineus Walt,

H. hamabo Sieb. et Zucc.
H. rosa-sinensis L.
Malva rotundifolia L.
M. sylvestris L.

Menispermaceaec ¥ v 7 OF}
Arcangelisia flava Merr,
Coculus laurifolius DC,

Sinomenium acutum Rehd. et Wils,

AV avovy
FrvS S
7o

Stephania cepharantha Hayata z-—<+4%v 357

Tinospora crispa Miers, (Y V'3 7
7 7F

Artocarpus integra Merr.

Moraceae
FH IRV F
Cannabis sativa L, 74
AFv 7

AV FFA/7 ¥

Ficus carica L.
F. elastica Roxb,
F. lacor Ham,
AV FEFLD 2
Woa=zn

hy 7

F. religiosa L.
F. retusa L.
Humulus lupulus L.
A g vt
Musa basjoo Sieb,

Musaceae
Rg

M. cavendishii Lamb, v o+ 2735
Strelitzia angusta Thunb, F 4 F.Xv 3 v '¥
TG0 Favh

Y72y of

=V Yav

S. reginae Banks
Myrsinaceae
Ardisia crenata Sims
A. japonic Blume + 7' =29
Myrtaceae 7 b= Tf}
Eucalyptus globulus Labill.
Eugenia cumini Druce AS4&%7 bE<T
Pimenta acris Kostel, ~X—35 A
Psidium cattleyanum Sabine 7y ~o3v P m vy
HNvvay
A
Bougainvillea spectabilis Willd.
T v7

P. guajava L.

Nyctaginaceae

var, lateritia Lam,

Nymphacaccac A £ v v [}

Nuphar japonicum DC. =9 :k%

Nymphaea tctragona Georgi v ¥ & 7
Oleaceae = 7 A}

Forsythia suspensa Vahl, v v &g

Jasminum nudiflorum Lindl, s+ -3g

J. odoratissimum L. v # 4
J. sambac Ait, =Y Y H
Ligustrum japonicum Thunb.
L. lucidum Ait, ;o HRXEF

BN
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L. ovalifolium Hasskarl,
f. aureum Rehd, w4 VA F 3432
Olea europaca L. F} Y —~7" )+
Osmanthus fragrans Lour.
var, aurantiacus Makino #v &2t 4
Onagraceae 7 # -{53§}
Trapa japonica Flerov w3/
Orchidaceae 3 v}
Bletilla striate Reichb, f. + 35 v
Calanthe discolor Lindl, = £ %
Cymbidium goeringii Reichb, f. Y .v 5 v
Orobanchaceae  ~—= v > #F}
Aeginetia indica L.
var, gracilis Nakai +v.iva+a
Osmundaceae ¥ v <45}
Osmunda japonica Thunb, v -4
Paeoniaceae H z v E}
Paeonia albiflora Pall.
var, trichocarpa Bunge <~ + 2% 7

P. japonica Miyabe et Takeda Y=+ 2¥ 2

P. suffruticosa Andr. Hxv
Palmae + >}
Phoenix canariensis Chaub, #» >y —+4 3
Trachycarpus excelsa Wenal, 7. w
Pandanaceae % = 2 #§}
Pandanus boninensis Warb, &= /3
Papareraceac ¥ > Fb
Chelidonium majus L.
var, asiaticurn Ohwi 24 /4
Eschscholtzia californica Cham. -~ & v w
Glaucium flavum Grantz ¥/ %<
Papaver bracteatum Lindl, ~H ==
P. orientale L, # =%
P. rhoeas L. e+ #>
P. setigerum DC,
P. somnifirum L. 4
Passifloraceae 4 4 v o E}
Passiflora edulis Sims, 27 &€/ A4V
Phytolaccaceae = =" E v §f
Phytolacca americana L., 7 XY p v = Hw
P. esculenta Van Houtte = 4w
Rivina humilis L, Y= X4v o
Piperaceae = 3 v}
Peperonia crassifolia Bek,
Piper nigrum L. z2v 5%
Plantaginaceae s .3iaf}

Plantago asiatica L. ## .32
P. psyllium L.
Plumbaginaceae £ v = vE}
Plumbago capensis Thunb. L Y=V
Podocarpaceae — +F}
Podocarpus chinensis Wall, 3 v <%
P. macrophylla D, Don 4 X—==
P. nagi Zoll. et Moritzi ¥
Polygonaceae x5 f}
Amblygonon pilosum Nakai oA 4o 25
Fagopyrum crymosum Meisn, ¥ 275y ¥ -3
Polygonum filiforme Thunb, 3 X #
P. tinctorium Lour. 7 4
Polypodiaceae & 5 A fE
Lepisorum thunbergianus Ching /¥v /2 7
Platycerium bifurcatum C, Chr. &€H 27 v ¥

Polystichum tsus.simense J. Sm. v AHh 397 FE

Pyrrosia lingua Farwell e k.38
Portulaceae A~y v =f}
Portulacaleracea L. A~) b =
Talinum crassifolium Willd, ~¥3 v
Pteridaceae [ 2= vV U}
Adiantum capillus-veneris L. ko 54 > %
Pteris multifida Poir. A &ty w
P, vittata L. =Y =¥
Sphenomeris chusana Copel. &3 /7
Punicaceae 2 rf}
Punica granatum L. 7w
Ranunculaceae 3 v v »Eh
Aquilegia flabellata Sieb, et Zuce. # & =+
A, vulgaris L, = avt L=
Caltha palustris L.
var. menbranacea Turcz.
f. decumdens Makino =vav vy
Clematis terniflora DC, +v=v vy
Coptis japonica Makino v v
var. major Satake =z& Y it v
C. quinquefolia Miq. A4 HF* w1 v
Rhamnaceae 7 w7 £ % F3§f
Zizyphus vulgaris Lam,
var. inermis Bunge J v 2
Rosaceae <IFEL
Agrimonia pilosa Ledeb,
var. japanica Nakai +v i Xe#
Chaenomeles sinensis Koehne # Yy v
C. speciosa Nakai 4
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Eriobotrya japonica Lindl, €V
RV ED Y
tfavFrvaFxyy
Geum urbanum L, =S4 zavXfavyy

b A ol
L ayArFsF
P. mune Sieb, et Zucc. ¥

Filipendula hexapetale Gilib.

F. ulmaria Maxim.

Potentilla chinensis Serg,

Prunus laurocerasus L.

Pyrus communis L.

var, sativa DC, A zyi >

Sanguisorba officinalis L. 7 ve =

Spiraca japonica L. f. > x> ¥

S. thunbergii Sieb, =F¥ > F
Rubiaceae 7 7 & f}

Coffea arabica L. 75¢7a2—e—/F

Gardenia jasminoides Ellis 27 &+

Psychotria rubra Muell,

Rubia tinctorum L, &4 =297 h%
NIFav s
HFEHXT

Serissa foetida Lam.
Uncaria rhynchophylla Migq.
AV

Citrus limonimedica Lush,

Rutaceae
Tyv=hv
=y RV EFFAF
VRN
Evodia rutaccarpa Hook. f. et Thom,
F o
FA AT AL
T <FAL
[Z - AN AN

C. tachibana Tanaka

C. unshu Marcov.

T o=

Phellodendron amurense Rupr.
var. japonicum Ohwi
var, lavallei Sprague
var. sachalinense Fr, Schm,

TFEaL

P. wilsonii Hayata et Kanchira

P. chinense Schneid.
RL T/ TN
Ruta chalepensis L.
var, bracteosa Paol. za~v i — &
R. graveolens L, ~vai— 4%
Zanthoxylum piperitum DC, v g v
Sapindaceae & 7 v PF}
Euphoria longana Lam. § o v v
Litchi chinensis Sonn. v A4 >
Sapindus mukurossi Gaertn, A 27w
707 B
Achras zapota L, X2 3
Fr &
Houttuynia cordata Thunb.

Sapotaceae

Saururaceae
P K3
Saururus chinensis Baill, ~v# v aw
o ) v AR

Deutzia crenata Sieb, et Zucc.

Saxifragaceae
vV F
Hydrangea macrophylla Seringe

var, otaksa Makino 7 U4
H. serrata Seringe
var, thunbergii Sugimoto 7 <+
Pilrostegia viburnoides J. D. Hook. et Thom.
var, parviflora Oliv. v ==a33 X5
Saxifraga stlonifera Mecerburg == /o x
o= )~ IR
FI)I=AXNY

FRAFCHF YR

Scrophulariaceae
Botryopleuron tagawae Ohwi

Digitalis lutea L,

D. purpurea L, ¥ 229y =R
Paulownia tomentosa steudl 2 Y

Verbascum blattaria L. &% X1 %

Veronicastrum sibiricum Penn. 2 ¥4 v

17 e 5

Selaginella tamariscina Spring £ 7 & %

Selaginellaceae

S. uncinata Spring
> AFH
Cestrum elegans Schlecht,

avF V7 I7=Iy
Solanaceae
RaFayy

C. nocturnum L. Y awiHz

Datura arborea L. 2 XF5a v 7HFA

PR TN A
veAragYaFayey

D. inermis Jacq.
D. stramonium L,
T A
D. tatula L. av¥.Favxvy74id4

Lycium chinense Mill. 7 =
Physalis alkekengi L.
var. francheti Hort, kA X%
Scopolia japonica Maxim, > VU Fanr
Solanum dulcamara L. Xa#-=35
A4 R HhAXF
Withania somnifera Dun,
v s 7B
Stemona japonica Miq.

S. nigrum L,

Stemonaceae
vy o7
FFEYI T
Fay=yft
Tamarix chinensis Lour,
1545

Taxus cuspidata Sieb. et Zucc.

S. sessilifolia Miq.
Tamaricaccac
¥ay)=y
Taxaceae
i

Torreya nucifera Sieb. et Zucc. H ¥
Taxadiaceae A ¥[}

Cryptomeria japonica D, Don A

Metasequia glyptostroides Hu et Cheng 4 %=

A7
Theaceae ¥ 3§}
Camellia japonica L.

var, hortensis Makino v 3%
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var, rusticana Tuyama =333

C. sasanqua Thunb., v 3
CvFav e
Daphne odora Thunb, Y vsF4 2%
Edgeworthia papyrifera Sieb, et Zucc.
< Fh

Typha latifolia L, 7=
Umbelliferae -+ Y £}

Ammi visnaga Lam.

Thymelacaceae

IV=ZR
Typhaceae

T3

Angelica acutiloba Kitag, w3

A. keiskei Koidz. 7 &%
Bupleurum falcatum L. 3o —=4-A{ =
=V

Ferula assa-foetida L, 7%

Daucus carota L,

Foeniculum vulgare Mill,
Glehnia littoralis Fr, Schm,

vAFaw
rneRy Ty
Ocenanthe javanica DG, =V
Peucedanum japonicum Thunb,
*3iF=vF

Patrinia scabiosaefolia Fischer

REVEYTY
Valerianaceae

*iy=y

Verbenaceae 27 = v 5F}

Callicarpa japonica Thunb, A Z¥43v 37
Lantana camara L, > #~v ¥
Violaceae A 1 VEb

Viola dissecta Ledeb.

var. sieboldiana Maxim,

V. odorata L. =A4f A3V
a2 v FE
Alpinia intermedia Gagnep.

ETRIV

Zingiberaceae
THIP=Rr7v
~F3ag

f. xanthocarpa Yamasiro et Maeda = 3 / »~

Fiavh
A, kumatake Makino 7= ¥ 5 v
7495y by
Yy bv
Y7+

Curcuma domestica Valeton w= v

A. japonica Miq.

A. sanderae Sand.
A. speciosa K. Schum,

Amomum amarum Lour,

AEE AN BEMERCENE IR 16 o 7, FORRILS
I BESESF A ST R L T
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%

REMFEMD—2E LT, TAEy FOEFELAV
T, FoVARRET b Y v AKETICsH 2 BCLQ
B O EAE RE L., (RFHDI)

6. WENFOFITHITET AP

STAELE ¥ CRFE LcRAREAFIA LT, BEHRLER
T bEEXLLRLEBTOWT, Ay FTFALE
DM S, BT 2WTHIgE R Lic.

7. KEKRIVEERURRITEOREC T HHA

i) AKiReho gk o BT 58 : K
FIAFIIEHE D3N « LE T & DIERTIH 2135 o1z,
KK DAZ, =9 & A OV FHBEOTELDA L
T, (BT RAGH R eh )

i) MK DA~ v 7 VLG O F I FEC T
HPEYE : TRFS6, STAEFEDOPFRA R b &I APIE
PRBY 8t LU T, AEKRIIEAK 302 30K % 43 47
L, S0iRIL & o RETHL S & OB 74T L fe.
F AT~ v 7 LA YO (B S PTEIT DT h RESE
Lic. CRUBWES, BULTFRG7Te v =2 MR,
R (—ibkJedE32, 33, 34, FajEL 50,
52)

i) {ERKOFAELENIPRS SRR G RN
HEOWHR U Yo SRR >\ CRITOf R BT
BxiTole. GUITHRRER~#RE)

iv) B AR Ao ERERY IO
BT AT it s F Vo m 2 2 R
BB OWEE SER & OBMMATIRT 510, WA
It e UTHE 21T » TV 5. GREREET, BEE



ES %

w & 17t

BAETRY =2 PG, REERE) (RAERE
53)

8. KMAISF LAHARRET 5T

i) AMBREHIBRTCET AP « ANHESR
FRRAKEARGFEORMBED D= Ry VRO E
WSROI L = A5 ORS R OER R 2T
ot GKETEIEAKAREHR~NRE)

i) MREEHEE, B omERed kTR
REBIT HPI9E « Bt B RO D4R
SWTEHR O o, TBHIS6, 574EFE, UEGH, FoTCAHA
B, T - JoBMRR, RaRRE Y seR
=FUVF LT I VEEDOEERRT — 2 LMt
BB ERAVIRE L. GUEERemA %)

9. KFII$ 5 AR

1) SRR ORBABECETTBBIE « KK
DETERNRAYIAOERE L F OEREE X MT 57
B, KA v 7 /LG50 Ames test WU
kR R DI Uic. (BAE RN AT
&, PLTEHE)

& & B
?E R OBE T &

BE

MBF59sE 4 A 1 BfF T, RUEITRRTER,
HERELTBHL, HECARBE=2E10EL ..
¥LFAFCREGEETXAFLLEAShE, TS5
B 1 B CRARBRTAHFEL: (B AHWRAT
Xn).
AABREEVIRERITE OB T AR 0k
DRKEH=FT 4 Ay PRFRIMESRTH S, RAH
BE—SRIMMss4E11A 138 X b BFI594E 1 B 10H
ERGAN TR Y = 2 VBT BEMFME LTV
—~v7IcHEEL, EXRUCRERRRL ..
TRFN584: 7 A 16 B CEREBEMEMET 2, 13
FN594F 3 A 31 A A CRIZZEEMIEEHHRIRL 2.
EWT T, AMORIUTHIC L BTG, AT
HFROL A4 F Y VESEOMHIMC S EA L5
B—AoBHc L v KB SHEERZNL D Z ENT
g
EBRE

I IRASSMRTE ¢ SSIEENY, WA Y 1 v 61Rtk
ORI, ALV SHoFTRY LYV~ 1 ik,
AY a~F vV SHFRDT 75 F ¥ v ORRGR
ﬁ&ﬁof:.

Byt 6 iR EETT. oI T
H ot

2. AEPITEGRER : HERUIMA DRSS 108 5
thico ¥, ESIR, AK, ~M4=2 bxv v, Fng,
RIPEOILFEREBR LT - .

FORIUTA v T2k, EHA SR, B
FA— 76 iRk, BES MR, WIEIARGETHS.
MR

1. frdho ATi5RY

i) ALHERYOSPIRURRE

RRPOFEHY vEE— Fe s RErmLi— —
Ao ERUOBBEFRoFIco MR 2ne (F
HRERTR) AR TARYFD 7 v v 7 v ORI
FefT-te. GHEEER~NRE)

VAT B RO F £ 4% v OFHEORRZIT
»ic. (BEFEAR~HRE) Froffho EDB REh
OFIIC L AWITR 2 & st Lic. (REIFRERAE
%)

it) ALBHApo RN R OBE

in vitro TOY VEE P Y =AFAF O R0 L
et Lt

i) ATLHOEM

Z v FRMERPUCKT DHEE Y v RO EE T~
A DAELSMRIG & OB oW TR R I e,

FBUEMBPO TS Tiews 2,4,5-T BV 2,4-D
* & D HFIEFURH~ D% peroxisome DIFHI{E
MEE LB SHIL, ZOREFIC X AIEEE 0N
T ¥ TR Tk, (0HESRFEST)

2. TS OXRRIELAY

i) RRBEYOSHRURBRE

SUESYHELHAVE HPLC kXD 775 b+
YDaV 7y A= 2 v RERT ) BESTHRCS
WTHE Ui, (—3ER3RFHS) ¥ B BE T Ee S
hoa=2Av/)—=LRBUFrxrvy=,v—-np TLC
TRBEOREERT k. AR LTCORBOEA
M BRERINE R R L LAP BTz Y v =2
FI~EPHNKEE T Mot BRI X
DEBAFOY T VENE-Y T v -D R R,

i) RATBEAORURUEHE

FIRERC R B AT Y = F Y AF VY DEA
STl RN, ATV = P AFVICE
BRI L DRPBMRIE SWTHEY M. T
AFY V= b AFVvEL bOFEH, BHROCALS
WA ATORRE OHNERIGRRE L. a5+ X
= ORI D7 DI IR A RO E I TfT»
o, ek T AT EOMBIEA G sk » .



172 fioAE R B WS - 77 102 % (1984)
i) RAHHIOIER /2 sequence WZBIT B GHTPIRE R IT o 7. (—ik k3
277 rEv v ALEATIEOHENS, AT F41)

BAL CHBA IR T oo, (—SE4 585256, 57)

3. HRRSOITTE LAtk

i) ROBRUEEHOIH

PREFIOFEED, TBA KN L » TREELRD
SEABRRERER &0 X 5 e fie e x Btk
L. (—iEkFE3is8)

¥t CCly ° HCB #2401 & JE 5iF o TBA i
Db, L UTEM T 2 o2l L.
(=il LFF239)

AR SE SR OEURLZR 0 b I BE RE T
Teretp Ui, (RTARBRTIEE, BEfiTr~iiE)

i) RS RUEE OB

7w w7 g VEIHE GO EE, ¥, (EERIGR
CHERBRSICS ZELVHH YT . (0 ERSH:
40, F£&3F58, 59)

iit) FOAFRITR oLtk

“TEREfAR” ORISR ST, MESE
ML, fE3k, BUE UCunis “RREERR T
1RO S Y IEZ Lis. (=55 LResd4e)

4. fuRiGobimn, JUB, AGEE

i) REMGYSpo by A7 4

7V bR Ul iRl 5y R OTREE 4L, Y
R BEIR U AR &R E TRl iR T5 2
LSl Lie. (M BEMIATHT IR AT

i) AfMERSoINE=iIT 58

=R Y VT~ 2= AR TS TSR LA
DOFNRUT — 2 DL fT 7.

FLHRLe &t B feoh o G Y HUREHTE total
diet study 2fTvs, 2EIEDID T — 2 & L A2 CH7
Pl re. (EAERI2EpRE

i) 1b2ipTTofR 0 IERLE: & R T I

B BAEIE B LRI, P2 AL =y
b RET 4 —ROMRIG YT = 2 v 7Oy
L, o AR LSz Uik,
TS L DR E ¥ 2 CHREE A RE L. (AT
s, 25, No.6, 47 (1983)) /o R0 ELIIR
CREDFUEEEARONTHE L. (—iELERH
42)

5. frehyrofbeeffies

SRS ML T5 HPLC s X 54 =
2 VHORFEORHA T -7 (EAERETIR)

6. Toff

Lo HAEAREFOCRUNKHLIETS
LE b, AREEidho thioesterase H BAREL, 7 32

T U n A7
RN S S

B"E
FRT0S8E8 F, 115k H o feshiiniy ot b @i b
FLT, o, o ikSolFzTor.
FRMRHSYELIC AT A TE SR T 547 5 Rk
MY REEDRECDWTRN 2T - T 5. R
BADECIH A TWAEI AL 72207 =/ —A
(OPP) oINSl Aho R A AEaIhicied, B
SDFERA#1T > 1.
TEEEPFIRE L=t r Y 7 I VRO bR
iR g lE LCRFs8ET A X b 1A
TR DOFEDFR BB INE, $ATETS8E9 H n o &
T s Rizi 8= b v V(eS0T 5 ERYS
IlEEE RS 3 BN, J4&, BEMLe
E£:90%5
1. Bt
Lo PR 342, 345 341, TG4 1
2. LdniRINIou T
i) =—=v~—F, Ca—AIEGETh% OPP &4k
DOIERE X Tote. (fodd bzt (i,
102, 133 (1984)]
i) ftRPEEThs TRt 2 v oR{k. Fiaik:
X B aE A U, (BRI
iil) RGN HTik % (ER Uie, (fodhikds
)
3. RIFELZOWT
AT I A= v 74wy b (455 ) 1ZDWTEH
OELARB T ofcl 25 1 vy FZOUWTIRREMI
IR AN LA, (RGN, 102, 140 (1989))
e, LoBihbo b=y o7 3 voiRBae T
wic. (FLES) Zofl, 73 AF v 2 DM -
HBREZT DWW TR 2 AT » 7o (fefhfksd®)
AEEVR, 123, 129 (1984))
maEm
L. =t e V{50
i) BEAO =t r v {LizoWT
IJHAL2)BED= bV RAFAT IV
(NDMA) DERHEEL, T AFALT § vinbhDER
FEXRLTED, /94279 vntn NDMAD
ERCRY 2FA7 I VvEELGCRIRNRS B L EIUR
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FIFI LR, ToiEENLTFISh
Z2FRYANFFAFVYL VORI brIE 5 A A 4 iR

<Y CUNERCER L. (—iEERFELS)

i) BRSO = e Y v L7 OGNE

=2hr Y APV TRALEERIDTAH VET
STV ARVEL, =beFt 72/ A ERIGXE

TAFAFF=—F AL LTCHITaHERBRE L.

FBARY, MEEosERERNL 0N,
HPeES5ER2FECALED T aRBLTHET? 2 &
=X ISR MG S e,

ii) AR AFATT =0y, 7I/=F VYO0
&

AFNTT =0V, TI=FvEAV LV ERE
U BRASER 7 v~ /57 4 —-R 125
EREEBE L.

iv) TABANRETIRD = b e VLAWK kD
FE, Eht

FLE = AR OIRFMFRERIOFEE LT, 7
WENSFAHNNRA—= VN mF A2 RATALEL, ¥

Agm= b /57 4 =2 XY ERTHHEREMLL.

2. LRI T 5 R

i) 7Fre Fedv7=2v—2 (BHA) 2 H0%
REEWHEDOEROF BRI DT

FENRAMEDED B BHA 2% ing » bkl
DT, BHA L@ 0ps & o R X 2R
P HE AR O TIEEC D\ T Ames iE# AV TR %
TFotch’, THAERNE L CEREEYTA 4R LT
W RIEMERED b o e, (H5ER3R, 102, 137
(19849))

i) frREN O 1 BRIRRER
fr@iEmyo | BIIRERAE AR X b, 1088 T
TR LR A 5 & U CEHG o IR 2 S L 2o,
EEr o 1| BRI SPEIE © 254 1mg (RAMR
B2EL) Tholc(FMLFED. 7V FA ) FvBo
oW, TRERHFD 7Y 54 Y Fv iR

ZUEL, ERE~NOFEEL ORMGEY ST L.

(—22858F61)

i) PR FROEREOEREE

BRIRILE, FFREEToRTazsr kb, I
T BETE .

iv) WRERRHOBRAYEOBRIRCET B
BRHTEANC> &, HPLC e X 3 RN
DT ot (REHERR) X, PV AMTY

Ly, AANALT YA, Er 3 FEEOREBRELRIEL .

(Gl

wE & H 6

BE

VM BT DRE - RREBEL, BEELIZEALY
Zhisw, JICA OF 2 =2 7TEHEERFE v =
7 Voo By, HER58ES A kv 3EAM, M
W 1 EROAHAE—HEAARCHEEL, EEED
Pk, BEROBRMICILBEIR Tk, ¥, [EHS8
E£3/A»OPHED AR TSI ER S h e RAERER
AR OTER Miss Mahjoubi Leila 13, 11ARB&E
HPHE AR 2L TREL Y. 2R ThbALL JICAR
RT, 1V Fxv7EVERAREE LY 2 -0
EAL T 5% MERS8E 2 A21AAS 238H,
THEANS94- 2 A 5 Axs 18R, HMRE&HLEE
IRIZBFIDDAENS » 2L 2CHEL. 2D
12 ARSE S BRI EN ST RVTHHER 5
e, ¥ WHO D30 —FiE LT, MAMEED,
_~VAYTEHERD TS = EL, 5
HEMEDRRE 2 TR 25 BIYC, FHS8EI
Amo 1 HET, #3EAMIiELR
HBERE

L [ERtE

A (e &)

TEofE Yy, Avva v, ks,
SR ERET13831F (5 HAIERGR 716 #F, ITHRR
667 ) T o7y, DEE/eh o 7o,

2. —AWEAR

BRAR 0K U KT Flic DWW THRER 340 4
(5 HAER 1700, HTERER 1704F) ZFEEL 748
TR h o fe.

3. ALRETLHREB

AR T, NIRRT 4T, 20
PR 258D o 7. F R IIARTE TIIHAR 2
B2 AT o e TR 1 B - T,

4. B - ERRR, TERRRRY

AREEL, DA, v—2E, BHEERELRRER
DNTHAEGRBRE T, HR - EREORED DD
TR L 2o,

HRER
L BSRRAhe X o RER, (bbEd O BAyin Y
i a3

WEEMEW B L, Ao HIL, B, 54, Mk
RUY v o0l EOBEREOESHERG O (&
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FEEE) A, 50~1000 krad > 5 o RGHpIZ D
VTR E T -7, MEECCHIRFORIRE D
Rinba sk, f%icfgHgfiig, 200~500 k rad
DR B L ofETsfGshr.

2. REEIES, {LERRECVH R BHIETTIC
i ae Y

Nalime & A HEE & O OPITEL 2 S ed’, FREHET
BRYEBEbh B RV 1.

3. MFEFHOKIHEMINCT X 2 HITgELE, Th
W B e M O R TN (I T A TS
Bacillus pumilus DIFFavexi3+% 0Co o 1 FLoOMR
LIRSS, E I F OSBRI A OPHRAEIIZ D
WTL PR TR L T,

4. WAREfuRTRofiEEOBE TR T 5
FEWHOMMNGIREOBFET V225 508,
ARREZ 1 vEIHER ORI VA FY T LT VA2
Y vaRHl, CikfTote.

5. DLRSEONA YR BT 5T

B R OER B UMD\ CHIE 0 3B EE O fiEt
T oTWw%.

6. fOoZFCT 5

FrIv AL 2V vIEHHET S A 3 FEAKREYRBE
ek UCHRWED & 5 OGS T 5.

Y ] L R Yy et ha s R

IR DN BRI o ST IR TR AT 5 — 5, BARA
e ENLLMATA IR DA€ & 7 OWI & iflE:
oW Tt A 23T 5.

8. REAMOBAIBRILEDRED DO
Fro it

FELERERIT, 2 < 2237, Mg, Uz 5, JEEORch
70, ERAERZ, DA, V- RAE, GRSV
f (2 —e—%E51) oW ToEi oM
2EEL, HIBRED I DO 2L 0. (F
:ER4R, 101, 147, 150 (1983)]

9. BAEREBROBRE - (EH LT3 5%
ARLGAYATADBL, PILL 44EHT7 T v b
SERYER L. (—%E58562, 66)

10, Qi a AT 7 FoREE o r v AT
el oY 21
fohlko v v AHOHHREHLE 7 » -2
JEERE, =V v VIRSZE ORI OWT, M Ee
B To T3, (—%4553K63, 65 67, 69, 70)

11. friarhoif Sttt i+ 5798

€7 4 XAHOBIMRE 150 5~ o iskst
HRL TS,

12. vHFREA»LFESh AT =tV Y

AFAT i v (NDMA) AREOBRE
13. fitfp AR OB DT 5 DF
MDD Aspergillus DRERIT o T 2,

14. foiep DA FITHIZ BT B PHE

& LT cH I Licilih €32 h, Fusarium
HRRIB L, oWt L it T 577
T, FAETHONMAOME LT, 4 ¥ TOMNKRE
HIPIRD LU ORI L fo. RIS OTETE
HED7 75 by ViR v EICIIEL Ty
5. %1z, Chaetomium O 7 Ciia P L. (=ikE
JtFes5, 56, 57, HAxF&IiN, 72, 76, 77, 78, 719)

15. ASGEETC R B~k U O FHETT &
HHEORE

BN SN T30, »—Xy o ERERT
% Y, AFIGIREHITH e S ol &L ER T
Vs, BRI 0BT 2 EHEL T B, (—5E
6449, 50, 51, 2¢4xE¥eT2, 73, 74, 75)

16. EERFOFL N VRT3 A%

Fe A8, RS IHEORH I, BHORK, &
fRIEORE 1T 5 LR E B O A S S
M E I HDMERT- T b, (—FELFF53, 54,
4 547280)

17. fedh ORI o 2w D3 53
7 - Prge

frrhZofedtict, $RT P EHOM, R
DR TRACEDONEFHDF + VAL EDSK
TR X b fedR o BUENfEEE 0 SiiE, 0
FL AR IES S R IEHE DRV E~DH 2 H R4 L
fo. (—iE BJEFR142, 143, ¥£:585068)

B % &

o ok W

HE

ITANS94E 4 A 1 B CUBHA R A easmie
fnihah, BB g — s e SR L e,
AL — ST T BN R {E DT E AN EE L,
FATNS8LE 9 J1 16 A AT e U AN HE R fERT 2R
B, ELMESTZSRIRE L. ERRBAT,
TEAMFE A —aEe g s hok.

KRBy Vv £y ¥ - RFIC—ENHE U e ERERE
BB EILA7BCEL, AT E M
594E 3 H26B X h —ERIOFET, KERV VL=
THSTIARZEIA IS S~ = R F 4 HN LV R —
HERTHB.
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MAER
L o555 GREIHERTT
BrFe) '

i) #7_v &= (TBZ) D3 ,

TBZ D{EWFHEIER L FAC X v ER AR
MNBAHWECTFEBL, 757 T A LAV —ThRE
#ELTRWERORUORR Y, Ei~v A %{EH
LR,

DR, * U - TRV RO RIS
%<, Tye (first phase) 192 fERM o1

R R 5-LoKRLikE T o fafdHkhTad
b, TBZ LIzt hbOBEFCRIETHEYRER
UHIREEE T X D L. (oA 3R%Es1, 82)

ii) 7e FafEEE: (DHA) o R

UC-7 e ¥ e (DHA) i~ v AicfEL, %
ORI, 57, K#, PHEZF<%. DHA RIRHic
ErEPEE s h, CRBEOE L WEBRRRDLLR
e otz ERIMpLERC SFAEEL, FH 2~
VIET v PE DOV FOLTRIEW T EMGF ot (&=
F£:583283)

fi) At 7=2=2A7 =/ -2 (OPP) RUGA b
7=/ =A% Y »a (OPP-Na) R

OPP F0* OPP-Na % 2 &4 T 561 C | FELIAE
L 7= Fischer %ift 5 » F 0 RPHpOIER & fu s
oL L.

iv) YA EvER SA) ROV A EVEEAZY 2 oA
{(SA-K) oft

15% SA Hinfk CHIT Lic~= v ARDIEEER S
Z, S-9 o&FET TA CHWERFEENZEDLA
1o, BRBDTROERFO—HMARPICHHRE I h T
WahoEtHELLIRS.

SA-K »EWRIS 2 e~ v AFCOEREIEEDCS
B, WinfAROBEEAONBYRL, 156% SA &f
WRRED SA-K B r b R ARtEiHExat o b
MR Ehic. (—FEEHEESS)

Fte, FFoRE GSH o4 Eiimirso SA
BECGUTEL, ~YAFRoFRLBECBERL
T Rl (—ikER#E)

v) &3 SORRBEECRIETEE

F3F (=0 RAurv) e HE8HT 55k 2
EL B bl TERL 7 S.D. RiftEs » b2, P
RIBEORENREINRTVWEDT, HADBREDOHK
B3R EUMTHT LT » b Ty, T(RV'TSH
wrT A oW, BERNRTH 2.

vi) RGO B D Assay HDBISERA

WthBHIZ X 5 Rec~Assay 323\~ C, BENE

BrelaF iRy, BTB @ o B/ RERIE
BEOMEHIFT 5 kY, AF-2 %2 7 A{LAY
& LT, microtiter plate % L -CHEf L. (=3
EZEF260)
- 2. REARTEEhILEDTORBIET LT
7T (REEER TR
i) = ainBEiEiEAo R ,
@ 2-(morpholinothio)-benzothiazole (MTBT) o
(il :

. BS-MTBT 2&KL, 7y MER CORBILL

N, RPfREME LT -2 TRy T+ T V=
nEXEDANNTY V= MaGhRERAL, &5FF
ORFIRFOMEL WL MC Lz, (—FE58584)

® N-cyclohexyl-2-benzothiazolesulfenamide(CBS
ofREy

4C-CBS (morpholine-4C) #HFfcic &KL, =D
EFAKY VEGFOUMES v MERTOBELHTND &
dhiZ, dinvivo TO =t r Y 2k ) VOERESEERE
MLt (o%A7Ekes)

i) WEAORACT 5%

-2 FANFYANL T 2 2 KRAT =~ } (EHDP)
D7y MCXBHRABRE TR0, WC-7 =/~
EJTKL & LT MC-EHDP (phenyl-40) AR %A >
7.

i) DA 1,2,4- b U 7 r vy (TCB) O}
4t

TCB Bz er T3 E % 7 » VEREY
Ibh LT, Z DX S.epidermidis (6 %%), S.
saprophyticus, Streptococcus sp. (2 #%), Bacillus sp.,
Lactobacillus sp. RUREED 7 F A&*&f?’[ﬁfﬁ b,

EERORSEC X DIRRIAIT T, 2 = Lol

NBT LML, (-IELRFE6I)

3. BEFHLEME ORI TR CGRBERTH
Brge)

i) 2-= w5271V~ (NPC) O

UC-NPC #»ifitk S.D. %% » PIZERHZLEL, %
DR, 3}, WX, ME~Offt L BEFMELL 5N,
Repfas e LT NPC LS 7217 3 7 % EE
L. (—4358486)

i) EERMbEwe X a{bEpBEoR2ELTHT S
in vitro RBEOLAR

FEXERETH Y =F 1= r Y 7 3 VR BIENR
ELT, NPCiRL% T v FFAA =5 v BEREERETE
©ODC) DFHR U Fex—2~{FAOLDTFAF >
a2 — LRDNE L 7RO BBk L, ODC
OIEL LTORRAGERRF L.
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4. RHGR, FRIENDERETHLD M DHH
RN & GRS o RS BT B TR (RESIBFD)

FBrhfGio BC-NMR 2 6 {UGURH R IR
BUMEEND BOE LR T B0, a0y Y
L7y PORE, TORNKE L TELNDT »
FIRD BC-NMR A<z a2 JlE L, HEEEL
Iz,

5. SURINENC S BREAILEMTISE

i) =ATABMLOAYORGR BT TR

FYAR (2,3~ TR TREL) hAT = — PRV
ZTORAGTID S » FEEREGRC X B MERBRL,
OGN R #E L.

i) BBHE—R7 ¢ v OBMEMIBLT $ /B oBgR

IERRo—%7 § vO DML ARL, TOH5T
§ 7 RGO o7 a2 i~k

6. JENEME, Ao A LR

Dl 40 SH-PNU (Fra= b u v EE)
REILL, in vitro 2RI A5 F4NglEo DNA ~D7
AF ki, 77=vDONTHLEO6HLE DH T
WL, foffiEorhe KEURE LA, PNU i3
ENU (=#nr=tuyR#) & BNU (FFr=tnr
VR IR X M RIS R R T 35 o e,
(—ik EFe1i62, S363i88)

Flex ) RO = e YREEDS v M7 2=+
v L OHIEEMEoWTh, a2 ok (—
2 585287)

7. BRI AT
© HOHETSWIE LT 0 Te-DMP (2,3-2 £ 4 %
7T e A v AHiREARL, <Y X, v b,
VA4 FOF A £~ (image) HUNHhE 5 Z & a3
TERE, b (R TORMERAATRIIL .
E 4 2 — v v 77 (imaging agent) DILEREEIT
DWTORIGHIRTT o 7. (—EELFRF63, ¥4R
4:89, 90)

{4 U

S = A S T
YEIFLRLSE 3 EAEAL, 05435 B hE
LMol IRERIh TR, T, 1HiR
WMREG RIS — AN LR~ RE I 55
wBR%, iR 7 4 A OHRBHER OB~ 0t
i, .

b, PGS 5 1 FIRUIRIEESY

a—FPF¥Fa AV REAZIN—T (75 v, 58
/9/19~22), B IPCS R {RILHE TPV 2 T v )
TV S IN—T (P at—, 58/12/19~21) iZ
WL, B IPCS v b S o=y F#Ilim
PorfT oo, Arepid IPCS Mdkar & (L2 Il o R et
TURTCOAMPISEE bV —=v FZlT57 — 2
v 7 (72w v7As, 58/11/28~12/2) BT L1,

IPCS RIFHARRAPIYE = = » + @ Dr. L. Moustafa
X, FBFNS8SE 5 H20H k23834 & i, MR
FAHDBERE & 3w fT» 7. ¥, IRPTC o
7 4 v 7 %~ Dr. J Huisman i}, EFREIEHSH
i oicdidcA L, RBFIS8ES A 6 HAfTR i,
LR A L IRPTC OEGEDIBEIT oW THER Y
L. ’ :

E £ 0%
© L EEHIHCEYE G S (RPTC) HlE
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6), JNTATEAE&TEE S (1983.7.19), HRATE R
AK£: (1983.9.22), HARIEME S v—7 Y — 4~

AEE4 (198311, 8), ML AS AL EE (1984, 2.
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29), AT ATHMES (1984.3.9) ©CiEE, RATHhoI.
SSEFSEE ML AR (WHTF O K), 5. FL

ARRTIREMIE RS, PEMUD Z S~ T &I
FHUIEHG AL, FHBITEID $5 1,299 4
TH o7z,
WS

. v RHERUCKRERELCCHMREL BN
CHREEL, WIERTE, 7~vHR, mTFoRF:
ﬁof:.

i) DATERTE

4 v FREE42 4 F10AATEL, TUABTEL, F
i EDBITERE RIS 4 A21B~5 B &b, DAERT
115 B17ETH - 1.

ii) 7~V

AR S A48 X oPBAAL, 5208 Tt 4,
AR 5 B23H X WAL, 5H27H ¥ Tz 3 A
S L.

i) BFRAF

1 %% 5 5 9 K722 SR L R ATRFE L 2.

2. Fvvv ’

i) 1980EIAFEIFBABR L D AF LI LY A
dv vy (FHER) SR, W, A»AMKEDE
(A}, Kk, =¥R74T) BTRBPTHB.

ii) ERSMOBFRCET S REB (FRBHORL)
19844F 2 AHIEERCHE L.

(1) SEFRMFOAEX L5mm IUTARL, B
B CIARAIN D ORHHES B D, E£ﬂfunm¥
RANRFTH - 1.

(») 4%, 3FERECRMEFOREE L0mmL
T>L0mm>L&mn@mféoﬁﬁnlﬁﬁﬂfu
—EOEENTIESH . EAITE, LMHFREDIE
EasEd, s, MESMIEERL, FEhix
TRTH oz, ebHEERTEECELATRIFC
Bole. )

i) M BT BETFORE S LEEROWT, 1
EROWMEBERIMLTOAREEX L5mm [ E>1 5mm
BE>L2mm UTFoIAThH-T, HFORESE
WHERIFARLAZWETE B RIIECEE 2R
L. A, IREEERI L.

4. FvFE (K

BRSO TTRIZ BT 5 R (B R R D2 1984
S 2 NS HlE L.

(1) FEFEIMTFOLIGRALLHEF O E S TRin
b, XETURO LOmm AL TH -1

(=) ATTREETIRRARLED, HFoAkER
L5mm MAFTH -1z FIEHNEIT2EEATR TF

1)547/$"5®&KK0L1

(1) 249 VF~FOPERIFHETH Y, LK
IV PERDOBVZ ENEES N,

(r) RO 3 Ahns 4 AhgnRL, ib
HRIXB0~100% TH-T, 4 ATHRZRDO EF
X D10% IR L. (BAAIEEEH 30 EES (@
B) (1984.10.25) W THH)

i) RAEOUR

Phellodendron chinense offiF (1984. 3. 13), Phe-
llodendron Wilsonii @1 (1984.3.15) * AF LKA
prdriitniswet

6. Tofll, vy E L HOMMMEEONE, 7=
F v TADRFMERE LA, ~v A IFoHE, +
v 79 OFATERETNS X 0 AEREAR{FR L, BT LE

WLtz ~TVY, =€ASYF, »~FaF, b=
L EDBRTEE LT 1.
¥ B ZE R s 55
B Rk ¥ — A

BE

R ﬁ(ms?&oﬁﬁ%mLQGWmmNi
B3 5 HEROREM LTS L L, AR (2,800
hr.) o&ix, 108~128 OB, FEED 25~
S0% IR TH » fotcsd, F4EfEE 300 hr, |15 5R

Thote., iz, BRIZIBTHZ 1 BOAROENTHE
BTHoTotcdd, HHOET - MEROED~OF

BEL P, RS E LT, KERIFETDH
Y

RERME, (v =va 2, =y r 4B, v
v BT oL T o o, REEFHEY S LT, A
v EC v 2B, vavBHlY, 2o M8, =
H7E, FF, ATET, ~PAFRVI IRIFV
eETHB.
EBRHA

1. SRS O EBITRE

MFTELE - MR LT3, 2 v FRHY
RUSERBIARCOWT, AEHTHELT, FRRL
Fo b DI DWTILREFERIET A S LT Ui,

2. ZIARETORE

B4 - BB Sh w2 REL, &
RO & FTHI O ISR R FIRRIE L 2. &,
B U 7o Se LT 122 TR ST % L.
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3. =H/FOERMEOIRL

WSS CRERIELT5, =7 /% 281 &, H3E
Ftros e LRt s2flfhie o g, ang v
BB AL, f3Hiia b v k25
Frz Tl

4. Fofl

ERD R 833 £4C, MERUEAE LSO
S, FMHDTK T AR Y M 5T, s,
SHO = v & A HFRGPRCIEST 2 30T, T HO
kR ER LI, ¥, NE, T~ A0BED
BT, ThAXASLE, ouTsE - FIHoHTL b
P ARy
WEE

1. $v—=44 20T
Erh T alEn

TR (LU DHMARERE) O3y~ A 2%,

P e Ui e e LT, “vv—¢t
FRFOFGLEE x JATERG (PLEE100-500+ 10001 X JLFE2-
8-16-240%0) DI12MBNT, £ LI - 25
RN O 2 NI N G4 X D, (v =HA
GO T5, BRERRE L. o
#4500 50015 + 1000 £5 @ 2 W RME A ERE, ATERR]
MW, JEES I COMTRMIER S 5L, REEO
KRN T E L,

2. :77#4=®mmaf

WIS, FEFLED s = 22U, MEZEE
iptwanWﬁfwaéE,mﬁz&mLBMm
TUWiTHR, RUNMERD 3 MM A3 TR L
. FORE,

1) BTN, HEK, 30cm YKL,
I5cm YIRS - Tui,

2)  AHURELL 30 cm UK CHUR OFEMEAE
dbhhi,

3) Lncx
5 kgt

3. wav (Curcuma longa Linn.) o peiiiizdt

xa% m@%&ﬁ

YEREC IS, Il dnuniw

Y2 Yan 14
4PEHS (A v PR v BifiE- ¥+ 7% No. 2
BURTFEE) ©vavicownT, 477 - it
ﬁv Emmmkﬁamzomkﬁmomfﬁmib
DFETL, | HRATAK CEIRE T O/ B

(ﬁ%@ BT &, 1 MRE AV TERZELAK
TePEH (4 v PR viE. ¥+ 95 No. 2) Litgl
TR B LW

4. =y ¥ A RRIEHOETTNE

=y 4 (WFEENER) 13, FRAM7EES A22B~
24 Bz, BNONMIE GERID TR L Ttk L
L DD, R &R (REXEE) &
2L, FOE, BiEX 4.82~7.00m, RE
10.6~17.6cm, 4G{% 10.3~16.2cm O F R FhDE
HROEH TH ol

WAEEEWY, 30 BT RS, WO R
DR ESECOWTHTET 5.

5. »bA%DmmﬂF%Makxaﬁﬁ

6 it (KA FE - JLHIGEA, B - PEEA, B - 3%
TESHAR) Db AFR, HALARVX 1T 6 M TR
R R T o 2o, HREEINEP[HEB (3343.4gr), 1
EEA (2656.9¢r), JLilGEA (2566, 1gr), dJrinif
B (1450.4gr), A pE (30.0gr) THoto
HREFEA - B, dLiitfA - BORMETFDORHRA LW,
S CHERM I T 5 o L.

6. v~ q 2 OEMFIFREHUTC X 25

5 e (R - PREAER B FR - Bk 45

B) v 2y, SHATRIEHUEETI L
I, BHOME THREHMILT » 7. REALLE

Bi% (i1 710.2gr), MFpE (Fit 619.95gr),
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Summaries of Papers Published in Other Journals

Nitrosation of 1-Substituted 3—(2-Pyridyl-
methyl)ureas and Related Compbunds
Shozo Kamrya and Shoko Suevoswur: @
.Bharm Bul> 1738 (1983)

—nﬂﬁ‘- -2~V P A FA)RFE [PyCHzNHCO-
NHR] # NaNO,-HCl DFk X oC= b = V{45
& &, R=CH,;, CH,CH,Cl, CH; O FHHix 1-=
B VD2 T % oY, R=CH(CHy): O&ik
I-= b eV fkE 3-= b v VEOREWNELR D,

1-FR 3-(2-¥ ¥ P A =7 A) R [PyCH,CH,-
NHCONHR] o = b = V(LT R X 5 A fTx
RLt.

1-7==2A—RO -GV A)-3-_v S LRHE
(C:H,CH,NHCONHGHR) o= b = » {bCi3, 1

AN

=2 eV ERELAT = b e V0 AR GLRD

D, YUY PVEBORTFHRIREIEHEL T

Action Mechanism of Anti~-AH 13 Activity
of 1, 3-Diaryl-1-nitrosoureas and Related
Compounds
Michiko MIYAHAR.A, Makoto MivararAa and
Shozo Kamrya: Chem. Pharm. Bull.; 32, 564~
570 (1984)

1, 3-diaryl-1-nitrosoureas (1) ®#r5i% I A& IF £5
AH 13 falaa BHLI 7 » PIREGHREZ SO L

oo (1) D&k aryl diazonium ion, aryl isocya-

nate » nitrosonium ion 7z K 3EOLONEL . o
#5ix adenine, guanine, lysine, cysteine * RIGL
To. (D)PEETYORBACE S SR LT ok
CRIGELIEGHR 2R T EH k. (DDEKkhoRE
TAROEAIC ¥ TR binBEaL, SMLT, aryl
diazonium jon % &K1 5%. kit DNA i adduct
#{Eh, #MRL LCDNAoBFR2OERCT. S
Lichb OO—EHE OO & At/ 5 4,
cyanate % nitrosonium ion 12 % W ASHHESH D H 1S
TA LR = om VEANETT LIRS R 15 A L IEkE

aryl iso-

FARIG T2 B0 E £ & o, RiSGiR
[ERERIC Lt TEDR ST bh, Hi—t a, B, 7,
§-F F5 7 == AR(M) 7 v 5 4 ¥ (Fel TPPCI) &
2=z — FY-m-F LV EhRELIHELZ 4 Y F b
Bho sk ke VEEAEIZST s vRRT AF LT R
IGTHD. FORLEGFIREROBELTHIGE LY
fESEMETH Y, 7o b vIEBRERTER L EEE
MEPEGBRN=RT v, A7 4 FRUPYEKE

LTS, MIEIETEGRL 7 4 ) VIR X o TH
SHRT7 I VAFY FRT VvV F Y FEYETICH
BTG TH 5.

i il

Deoxygenation of Tertiary Amine N-Oxi-
des and Arene Oxides by Irom ()
Porphyrin as a Model of Cytochrome
P-450 Dependent Reaction
Naoki MrvaTa, Tomofumi Santa* and Masaaki
Hiroe*: Chem, P}zarm Bull 32, 377 (1984)

Py il A I N P—450 EFARTHDBT T
Za=2nAB A7 g YR (D 3, =7 3~ N-
A%V FVHERU 7V Y43y VRAXERTRELTS.
AWMRTHF Y FELLETRERAL 7 1 ) ViR
AF-e vt transfer 35388 (EHEOEBREBRED
MHRERT.

7ﬁik¥%¥%

A Oxidation of Tertiary Amines and Sulfides

by an Iron (II) Porphyrin-0,-Na,S$,0,

System as a Model of Cytochrome P-450

Tomofumi Santa* ~ Naoki Mivata and
Masaaki HiroBE*: Ch};/Ph—ggkr;:Egll.; 32,
1252 (1984) -

Fe(I)-EA7 4 Y v, Op B Na5;0, % i 5%
FL\WF b7 na P40 27 AR CHIADE=HT
IVRUBANT 4 FRTRZREZRT I vRU AL
Ry VR {EE i,

PET I UEHILEY S 2250 ¢, DNA [i * \}Fﬁki}f}’?'}}i”ﬂ
AEESR, DI L. |
/ Z}, ERFIS M OREREIC DU T DRSS

—ikEtiRT €D3—
L MW, MHLEE EERET, TS,
SEIFIME, W OHE, RS 0T un@Eies,

A\| FroOn P50 EEFLELERSS
WIBTIE, IAFTRER*: &’“Aﬂ: 40, 861 (1983)
i+»74)/@w&mu5+rauAP4m%
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Fzh TS, BUBTRUMEMS, HIWE, KM THERERRD b e oo, Ff:, 7rw i FH
xS, JEAlEATY, R a“,ma&&“ £ ﬁ@%%ﬁm,ﬁu&5*om¢%wwnﬂ*@ﬁﬁ
APHER, S e T MAVISI% TR LT iedd, FIRAN & Ty Eie bt
(1984) eirote, UG HOMNOMNSE:, FIRI 2tk e

ApERSH BRI S A HGHEMEEEL, 1D LT, S, SAA TS EV T 4 L HETED

T REPIER LI, DT - 2R PIIRERL skt
e, 3EMAIARTT HWE, ORI TR ’*@m&n%lmmm

R HoxhThizouwg, ﬁ”ﬁﬁ&&v&%
HOFTHIEC DT TEO S R 1T - e,

* W IERRRY

*2I1@ﬁﬁ%%

» HEERELLEHERABNBSRES

*4 jcﬁii[za\uu ;Aiﬂfﬂ EFJLL

( Zﬁ / Determination of Propranoloel and Its

Metabolite, Naphthoxylactic Acid, in
Human Plasma by High Performance

Liquid Chromatography
Hiroshi Taker, Hiroyasu Ocata and Akira
Egnua: Ghen, Pharm. Bull,, 31, 1392 (1983)
WX HWE: HPLC iz X »C, 7r75
J v = AT OF DT %, naphthoxylactic acid
(NLA) oLk fEsr Uiz, NLA 37—y v
IERLIDT, PTV2ARVITLD A FA{EEHIL
BELTTH kR E o, Iml mfE2300E LT,
pH 10.2 D&EC TR 75 7 v —n % =—F Al
L, KiT, HiEiigdcsrx, NLA =—7 1
W32 Jith#a & - e, WHIEaco2Zbl Loblrs4
e, RUIBRERL, 7»7 5 /8~ O.Sng/m(
1f4E, NLA X 2ng/mi it ThH »7e. TOHEITX
h, 0mg Fw735 e~ nftafi b oS nrs s
7 — L RO NLA o sl ol BHEB 2 RET 5
ek R,

{ 485 Bioavailability of Two Preparations of

Furosemide and their Pharmacological
Activity in Normal Volunteers

Sadock Zucarni, Akira
Eur, J.Clin.

Hiroyasu Ogcara,
"Ejma and Yasuhito KawaTsu*:
Pharmac\bl., 24, 791 (1983)
IOADEEHBRE LT, 7R+ ¥ 0mg &
SR 2 BAAD AL AT <4 T €Y 7 1 ROFIRL
BERRE L. 7 et i FIRGERIEREEEL > by v A
A v R R - [REEIEIEE & O R RERRA s
BIRAMEAI LT 5 2 & o7, HEt L 2 8l
DB, A4 TRLITEY T 4 FIRDET OV

3

/
EMBEMESERRICHIT IR, F&LT

N b MR E E— S ARBOLE

YeREIZ T, MTES, HEMI, L W,
AR %*AuhAM 175 (1984)

A A A ERR ORI T DT, U7 Ho2h
£, FA7=Faf-hTen, SV T REEE, 7Y
A TAEVE, Y2 TFU—F s AT ARG
Eh, TLLTe pRRBE E— VA RRBRE R HEL
to. PR X Y AR R SRR D BRI ) Tk
PR, mMPRE-HLATEEO X 57 4~
ZOHM, FHOMAIEEDS B\ iRl EnT
FTAEMODX 5737 A~2 X b LA E
EbhTWhied, SEb oo LT Ehic. <7
A= ZOHAEARTINY b I THIEL TR
bbb pt, mepREE-TFMR T ke CTHILE
TEHEENZ S THRENIET LR, A—DAYy~-2T
KBRE TS ETiY, 747 = F ABFHRWT, €
~ A REBR LD b e FRBRO TP BUE AR o .

o }%Zﬁ?Eﬂﬁiﬂkii{%‘%@ﬂ?ﬁﬁ

10\’ Bioavailability of griseofulvin from plain

tablets in Gittingen minipigs and the
b correlation with bioavailability in humans
Nahoko
Kaniwa, Akira Ejiva, Yukio Yasupa* and

J. Pharm, Dyn,

Nobuo Aovaci, Hiroyasu OgATa,
Yoshikuni TANIOKA*:
(1989

Yy FV VL =T Bl xt BT,

v 47 4 fli> Bioavailability Z{Tk% f

e b EDFERLE IR L T, BRSO Crax, AUC

b b -3 =72 EWIN T R SR A, B

Fl o Bioavailability o33 e M~ =7 20H

AVNEL, Ffodnvive 25 4 — 2OHFFHRH AL

3=2F 208 bbb hot. LMo, =721

7 ) 7 e v iFo Bioavailability o FHIFELIC

s 2 EHRTh, £ ENRESRRREo

HRENMECX S Bbhs, ¥k, mmFREEs

FEFEOREN D, =723k X EHAEHEME

U7’ 7

VAR S i 2%
e, Hiefrois
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EERRGZ ERRB SR,
FEREN R TETRE

gtability of Solid Dosage Forms, IL
Hydrolysis of Meclofenoxate Hydrochlo-
ride in Commercial Tablets
Sumie YOSHIOKA,
Akira Ejma: Chem. Pharm. Bull,, 31, 2513
(1983) T
MREHIPE ST 28 A7 7 = 7 9 — b
MF) Dhnks> fig# ik & i U-CREERMTHE L
fo. BEEER MF o BERIBEM R W Tz
HRTHObTZENTESMOTUMRTRTH 7.
R 72 Y v AR UB E T HHOREHO
FIREEER AU S i o e,

(B 58 5T S S RAORRE G 24D
N AT EATLHEIOSE

Toshio S:iBazaki and

L M, TRE BEY LT BRGE

——

15, 93 (1984)

BFIRD A Y ¥ £ 2 v RUEOHRD TLC K
T HPLC = X pE R v S U Te.

TLC L YV 2 ¥ A2 RAEREL, (I)=~F -
KETR (100: 3) X (I) n-~FHv . £V T
7= KEERE (84:14:2) XBEAGMEE LT p-7
m ARBEBETER LIERREZTS.

HPLC iz X MRS 7 v 4 Fl, BHIRO
AT ODS 2#FHIAEL, v 2 2 Ferik
= FPYARERES LV VAL AR TR ELT p-
7 R VRBERMOTBRETS. A1V VA2 YV OER
2 ODS %KLL, S5 Fr7 5y«
Y vEE (1-1000) (1:1) XA X7 —n -ty
‘//EE.A(I—*IOOO) @: D 2BWHIFLLTTS.

s
ng A% 45 7ECEBUAOREE (E35H)
+777U>-7Dk71:55>&®iﬁ\\
=T W, wRES BED LT BRI
15, 109 (1984) .
F7rSV Ve eA T 22T L VPO 7
> IR~V A V7B L7 2 =5 3 vHPLC
X BERERER L. 2K CHRRUTREE
LT, ODS 2FIIFEL, Y VAR F LY
Y ARGUBIHEEY VA A v R~ ek hER
BT ol RO EEBIHETIL TR T,
F7rVSIVRERBZ T = =T § vORNELNT
gLt o7z,

A;Puv b 575 £ BB OREE (54 3)
T rAT4TI— I NTENOER — -,

T M, REGE M0 X T RSB,
15, 113 (1984) \
HPLC X527 107 4+ 75— b5 7enhoxi
RUGpOERERER LI, 2r 7477~ M
ODS #FMHIE L7 b=t V- @iy v (1
—1000) ¥ (6:4) #HBHHEELCERTS. 4F
WO p-7 A7 =) —niX, = by AFER LRSS
Licy VA X AR FRRE L, ~Fyv - 47T ms
2=« KEERE (98.45:1.5:0.05) % BIHE LE
L. HPLC ek v, o pisilsn7
477 = OERNBTHRETH S, FLHFRETAVS
TERIYW IR 4TS~V HOWBD p-7 LT
= ) —ARASVEOLER GRBIRERTA L
PRIl s

0% bS5 THC & BREORRE (5 H)

—

e EEAILFSL - STz ERTICHRED

v -
oy W, SERECH, B0 2 F: BEEATIR,

15, 118 (1984)
HPILC i X B e FeaAadVyvy .72 V37
I VIKTTOEEEZER L 7o, ODS 2 Feilfls Lic
A4FvR7 2 b 75 7ERBAFLYV/-C K =
NYEVFRR=FARY =2 ABHERRE L
B, BEOFEL SR VACHEY I i,
FEREHEELUTIALK:. HPLC 2k b, &Mt ot
FTCAINEDLERNTEE oo,

{
C;;:%ﬁﬁﬂ®?47u7uz9wizb I

BiE—1 EdE, AmERE*, OE,
KEEF: H &Ezg,\sz 699 (1983)

TLC %DHAL, THORE 5RO I-KI Ri# i
W=7 r 2 DAZATAMCLD, LIEHIAR A
Y VvERTERL, TWe7zatryy i vicks HPLC
ETERRNET BB IEIERT OV TR~

FreREYBEML, ENLAERRITTEE AR
SRR CRIE L 72 4 F0D 2 A 4 Y ViR FieY Lopho-
phora williamsii (27 .32 <, peyote) o K40 53,
W, BIkRATV, LJ3ihipL LCo HiE peyote iZ
APl E ANzt

* BFRFEE
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o

/194\
(. /gﬂfblﬂ ILICEBTRFLTILRY
\\/ Tr7z7 IR {tAMOFEERE AT
N
Bt xlggiggg;)ss, 206 (1984)

—RT I VTCHDB T 2 XFAT S VRRET 7=
2 3V ROFERARIORIL S kxR T 20 7
AV oy I VRGN 2 e~ P S5 7 4 —
(HPLC) o\ TR A AT » 7.

AABYY, Tv7 =2 i, STP, DOET /¢ ¥30%i
olegm ot e, Tofid pH8.5 T
0.05% 74 Vv o v-T b VEHEITIDIERD
BHEREEL T L. T OLUIRE
TrEfEL, APGAERUPRLE T 5 BRI G EA
B3, 24TFMHTHEY 2 B HNERED R H LD L
RAFEETHote. HPLC i34 7 ATLEE 40° TfTV,
WTFhOEaiyd 2~10ng OREINIEE TEL. &
OIFEOTTFIERL 7 LA v w4 T v OBHAIEL L
DLW ETHD., TOHEEZAFV v ¥ I VIT
X AR eI HPLC ik b 41X h,
ZANNZIEZI RGN THB. ZH7 IV Olk
INBEERZFT - 7o E DL TRID bl oo, B,
Wi ru~t 73574~k HPLC 2HALHED
Mzt U, A% ML Peyote (Lophophora [§) s

DAANYY, RUAZAYT7 = &3 vEiELicn
O MR TV 7 2 X3 pEatix

/ ‘ EEIOR M 7EICEIERINLFIA[E
OERIL k FaalLFysr, Bk k0oall
FS, ThF/0TH P FRUKERT
L k= ar 8HRBERUBRRENOLA
FEAGET], ARbHRE, N &ﬁﬂ%,
15, 87 (1984)

WITRUIBE G Ehde Feaarr vy, B
fe FrarsYY, Z7adv/ a7 b= FR
URE 7V F=V e v 2k s r~1+ 275 7
(HPLC) jECERTH T L2 MiEf L. iAok
HBRUOBEHISEOhEO DY Y A AR T akflis
T VA LY — =V ZNIE, B R NS Y
HPLC j:cERT5 ki L.

ﬂ& BEEEsOR T 7RCEBEBHOCE

< RAZLTY I ORBRUASEROREY
T, Aiedk, NEhkE: FVHEs, 83,

26 (1984)
e verx=adxiv (DE) OFELRIEE LT, Bl
Mz 3mM PV =FAT7 IV, AFTARTYIrIN

mcssc s B’ 20

A

7 RP-18 (5pum) % FTA L 150 mmx4mm i.d,
AFV VARG e~ b 7T 7L
L7, T DJjiki%k DE DX R UG x$ 5 Lo
BahoIGA Lie, 30000 4 2 A 0 HAAGT T3
TIHMERTIAEL, | %R 80~100° D0
AT, ZRTFH40~602 F TRNS BB —RBUL T ik
L, =oOiktk{b=x1 & — i3, 19.8 kecal/mol degrec
THhots, TONERIHDO £ 2y AL mVEES L F
v T F VDR UG IS —ARR L
7o,

Analysis of Insulins by High-Performance
Liquid Chromatography, II, Separation
of Various Species of Insulins
Hiroshi
Kimura, Hiroshi Saront and Jiro KawaMura:
.~ Chem. Pharm:Bull., 31, 3566 (1983)
R e 3 TR D, vy, 74,
VOBV =D 4HDA VY 2 ) v OFEEREEI L.
CheE 44V L, V7 ey 7 RP-180D
A5 LRV, H 7 ANEY40° L, TEE=1Y
nk 5mM FiRERLIE (PH 3.0) (27 :73) O
12 0. 15M B s b Y v Ak G4 SR BEHIE AV
THIT B L &, FEETHHELL

Miyako Owura, ToxuNaca, Toshio

e

Y ORI 2 3. //“> :
{ A Determination of Ergometrine Maleate

7' and Methylergometrine Maleate in Phar-
maceutical Preparations by High-Perfor-
mance Liquid Chromatography

Hiroshi Toxunaca, Toshio KiMura and Jiro-
KawAmurA: Chem. Pharm, Buzﬂ 31, 3993
(1983)

LFlho =L 4 V=A== 2+ Y v (EM) RU= v
AvigrAFrmTAPY) Yy (MM) OEEHELT
gtk s v < v 79 7 (HPLC) kB L. EM
RU MM oSSR SE - Y v A RTT

VI =TERWLNE, Y2 eaa 2V T L.

EM BUS MM it 1L.5mM p Y =547 3 vEEir
Fab=tya 50mM BERHFLOEE A2,
Yy27eya7 RP-18 #3 A CERLE. BOhiE
itk Wik Lic & © 5, MM 205 &
BHRWT—F L. JPX 0 EM grogES—RE
HCTB L 3RAT e HPLC £ IBEIE T
Ll & = 5, HPLC 3T 80.8%, HEBELET
1396.0% Th -t=. EM et 0 ffiitiofEic EM o
SRR - T b Z EARBE S hic.
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( f))ﬁﬁiDNA&m&ﬂeriﬁéhaﬁiﬁ
= ORERFRICHTIEARAR
TFEEE-EY, R E, BRI, HKEAS,
HRAT, BMETH, WWEHER, Fl5Ek:
EK&’@ 15, 492 (1984)
iz DNAE##FA L TEESh SRR
FRERARS LT, BHaRs LK, MK K
RECEWTED X 5 MIEHANTETH ENIEDWT,
2SR bt b NI (FARBITIR) LR
BRGE LI, El, WREAEBELHCOWT RN
iz,
L TR IR
*2 Dt B BHT
*3 TR

T

é urification and Some Properties
Aldose Reductase from Rabbit Lens
Tsuyoshi Tanmoaro, Hidéo Fukupa and Jiro
KAWAMURAHC@};; Pharm, Byll,,> 31, 2395

— T
(1983)

AHMOT A ¥ = ARTEEH (Ta,Ib, IIa, IIb) %%
Kiafeh b —C B L. 4 OB TRk
A 5B T 33K, BRNEETITK Thot. B
RS0z pH 1141 b pH 5.6 THhor, 418
DORFFIRGIERER L TRL, BAD7A5 e F,
T F—REHLTIEJ Licat, D-hexose 3l T
& I, IIb OfEMAIRE A - 7. Ta, Ib 1 NADPH
L NADH % figg B wF A L &= 23, Ia, Ib ik
NADPH #4RIGCFIE Ui, #KIG GEEOBL
Hit) QoA NEE L, RIGOTHIIISE
DBILLIEDF BT B 2 & aMiEgEahie. B
FALFENEETI 6 Ia, Ib (X alditol: NADPt oxi-
doreductase (EC 1.1.1.21] 3 AXhAHEETH S
EZAY (5N '

( REABHBO DL-4 Y 2L 7L FE kBTEE
T REMOS '

BA Pl WEET, NHERE: M 104,
62 (1984) )

DEMERIME L. DL-7 ) AT AT & FIRTRE
FIEER L ORI T 7 42T 1 —~2 = C2D
4y (F-1 & F-2) =4 Xh, F-2 i Chromato-
focusing - CTHIZ 4 D iG4HE 4 (F-2a, -2b, -2¢,
-2d) whmtshic. F-1 offfoi F-2 0 416
DHERD TR ERFL ML TV, F-1 oFgfio

FFREBH0K TH o ett, F-20 4 HEDREEO TN
LTRTHI33K TH -7z, F-1 (X D-erythrose IZEjL
HRERRUIN, F-2 off#$C DL-glycera-
ldehyde 1255 450 < {EJ L #=. F-1 I quercitrin,

quercetin g XD 7 F—~ 2B ELERICEZEA

ERHERTY, SO2 wkaigtbbabhich o7k,
F-2 0 4 @OREFITEDOMRMS F-22 & F-2¢ (A
) KU F-2b & F-2d (BRY) 0 2BRFHTE,
FRAO 2HORFZ O ) THUL T e,
TWREDOREF & b aldose I TRV ETUEREL R
L7:=%% BEfD pentose, hexose {Zx3 A{EBIZEL
{§dvole. ATRX SO2 THEF CiEM(EIhical,
BRELIGH b S i ot T F— ARTEERIAE
FNATREORE R R M I LS, AREO A BRE X
b= h GBI R L TV R R L.

P

A
of (
N A Characterization of Aldose Reductases Ia

" and Ib from Rabbit Lens
Tsuyoshi Tanmoro, Hideo Fukupa and Jiro
Kawamura: Chem, Pharm. Bull,, 32, 1025
(1984) )
CRBRAENSWH LT A P~ A RTEE Ia &
U Ib OEEREFEL BRI L. MERRT L F—A
PEDLEADT AT e VLAWK UTER LA,
AR ET AT & FREGERAZ R L. 74 F—
AWBIL TiX DL-glyceraldehyde 2% LT i\ 30
#H2RL (Ka=31pM), D-glucose %35 FFniE:Ix
{Epr otz (Kn=90~120mM). H{ifi%#(x NADPH &
NADH #4fil# & Liea%, NADPH o JissiEsdt &
LT FIAAZhi-. NADPH iz4f3 % Kp ik, 1.3
#M, NADH o %k 270~420uM Th - 7=, %
F SO2- CHiK iEMEL S hie. T OiEMELI K
& Vimax OWEEHME BT, WEERLT 4 F— 258
TRERILHRIE LTS h Ty B quercitrin, quer-
cetin /r K CHELLMHFI A, fHlixDT7F=2v =7
VA F PG RS B AREE A OHEEE O
BRI Fho 2- LRV 5'- i) VAL
HAThdr LR Eh,

KD DL-Z7 ) AT AT b‘ﬁi@%;’%i@ﬁ@ Inhibition of Aldose Reductases from

Rabbit Lens by Oxazole Derivatives
Jiro

Kawamura, Masumi Nakao*, Utako Smima-

Tsuyoshi Tanmoro, Hideo Fukuba,

DA%, Akira Yamapa* and Chiaki Tanaka*:
Chem. Pharm, Bull,, 32, 1032 (1984)
C-2£7 & C-5fizffi 2« D Bt d $ 202000 4 4
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VAR ERL, FRAKMET A ¥~ ARTEE
FeSTaRERN AL LA, SHOFEHEK
VTR AR D b, #0 5 benzyl 5-phenyl
-2-oxazolecarbamete(I) & N-phenyl-N’-(5-phenyl
-2-oxazolyl) urea (II) HRcifivFLFRIAARL I,
I D 50% [LEHEEE (ICs) 124y 15aM TH b, IoD
ICso % MREETH -tz TSI AN FUER I ACREE
FIAEFOBERR LY, TiA F—ARTCREIC
EHRMCER T e a iz, chbigl
th DML ERY R OREGITHEHIDRIC D\ T OB T D ELTE,
ot

/*i§¥Hk$
/A /Production of a Monoclonal Anti-11-de-
B /'

’

/

- *)H’i:ltj(*‘—}’—?%%i‘? il
& Isocochliodinol and Neocochliodinol, Bis

7

oxycortisol Antibody
Hiroshi Hosopa*, Norihiro KoBavasur*, Toshio
Namsara*, Jun-ichi Sawapa and Tadao
TERAO: Chem, Pharm, Bull., 32, 381 (1984)
11-deoxycortisol {=%f3% &/ 7 v~ 3 A PHEDF
WA fT o 7c. 11-deoxycortisol-BSA Bi 4412 X b 4u8s
&hic Balb/c v 2o [EIEMAE NS el
Ll L, ll-deoxycortisol o335 €/ 7 m—~30
Ybr T 5 47 ) F—~2n—vEiiz. =0
2 7w —radifhi, RV Bt (Ka=2x
1010M-1) %5, ll-deoxycortisol =53 % Ea\ R
W75,

(3-indolyl)~benzoquinones from Chaelo-

mium spp.

(

Setsuko Sexrra: Chem. Pharm. Bull., 31, 2998
(1983)

Chaetomium murorum, C.amygdarisporum int X h %
h¥i~ 4 = b v v isocochliodinol (1), neocochlio-
dinol (2) ZHfEL. Zh &SI HENE JR,
UV, MS, tH-NMR) F UG L b FTED X
ST L, GBI CaH B cochliodinol @ 7 U = 4
ORI TH D Z LR LT LT,

AN 41 mpRRE AU REERS Ok

—!  EBRENATLAORE
N, i Wl RUEE: AT, 13
694 (1984)

I 2 X R RER A RS RBRRATI RIS A A4 v 2SIk
IR R RATE . 44 v RBIELEC 3T
M ics pH AT YR, HFd V7V ADFER
R X g R Hic\ . BRIE S 7 A v B R
Amberlite 200C (H), (Na) & §iEst:» 74 v 33t
I3 Amberlite 50(Ca), (Mg), (K) OffixDEIGDOR
iy 50ml Zysin UGB el o fi pH,
Na, K, Ca, Mg o¥{befiii L. TofEH, pH,
K, Ca, Mg i 200C(H) 0.3m!, 50(K) 0.18m!,
50(Ca) 0.75m!, 50(Mg) 0.2l ml DFHFTF v A
MEtchic. Na 120w Tit 200CG(Na) A1 Sml §LfR
ShERFII6%HNIE S hish o 7.

NEPORBERIOSERE /AR FSFT
1[C&B3HFIeR

FA, b WM RMVIRES: @rd(bE, 30,
1 (1984)

@D# 5 &1 Zorbax ODS, Bpiien v v Z2— 4+
VELT 2.5mM ~FY v Ak VS Y v Ak
EINL72) vIEBREHE GmM Y Y- Y v s
4. PH 2) #HWTS7~ V4V ilifH/ »< b
7574 ~%f7152 L RHEU), KEUA D
[ArFEitte, @O0 Ehilc 3T 80 mM BHHER
FrUvARGEMTAIEIRED UA 2v7F=v
Cr), 251277 =vv (MG) olERY, @
3 a1 04y ODS SS-10A, Bipilic 20% (v/v)
T b= b Y AR ORISR ENR (15 mM 35
WHERS PV o akEal, PHS) 2v2 2 LicX
by Cr, MG, ¥ # 3V B ORMERRFTHEE L.

/
R

e

[N/ srasAncnT shE (538 SRS

~- HROKLATLTE FRER2WT
SRR, R 4%, MR BELORE
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CAEMEEE 30, 303 (1983) EEHORUEI\T, MEDHMEBEREDT 7 v

R AT AT e FEBFHUBOWEFMRARBRET S Y HETHLEND B EELD. T, E—RH
L L ARAPHMEYRU—ERSE BT B R0 A ROWTHENERY T 88, BREONERE D,
TATFe FHROFEAT 2T, TOMKRE, AE  TOX 100pgg/l BT/, 0pg/l LT TRERLDE
SHUEHE X » TRLRKLNERE, "L aT7ATFe ¥ EREBLALE.
DR IELE Ch D NIOSHD 2 ne b v~ 7 2) BIFHEFCSWT, ERIERRILKSE, B
e X —FL, i, AR A IsHRE M 7o - A JRRENERAEGC LAk,
KRBT R THEBRR T2 2% »iRL, KRBT 3) KB~ ey VLAY ORGSR 1 B BRI
X o THRLALMEMITFFHECTE 2135 2 &8 EREHEREAFESCTUEWHE R A 5 h, ¥
Gkicote. ¥, ERHRALATATE FRERL feo R HEIRER & Ao X B HEIED LR
R T 1~290 ppb, BT 2~50ppb @ PE  F-.
WETTRL, 52, FEOERRUFRAXBALIE 4 RIE, KRB, 7oA fB 50t
BT RTE,  1E5EEAS 100ppb U EOFREY EHMSAEADENS S FELLDERERML D &
TR LT LIRS ORI, ¥, 46, Bbhic  WERTTIENELZLRS.
FEfiirite, MARGROEELT 7. TOHKE, * FIST AR ATERE
FEOER, +7 4 ANBE, FASHESORERE -
% 0.24 mg/day~2, 70 mg/day DEHATHHZ & 7)5/ 34\, Microdetermination of Bromide in Water

AHMnE ot ~-—_ by Gas chromatography
* WEEEHER Masanori Anpo and Yasuyoshi Savato: Water

: Research, 17, 1823 (1983)
(25;}*@%&ﬁﬁﬁikéwwimtﬁ?5%% KOYRMIUZ X 5> THRT B LV~ r A ZYD5
=

>_§g ) Kepe B AL S L ALAMOMFERICHTS 9ot
4

(I) 73 BOERERBERYD +,, CHClL,Br, CHCIBr, % %\si% CHBry 7 &0 7 w2
EAPRLF, FEEE, BT AERAH atAEAkTh e aqgd vt Cl iz ko CiElk(b
3k, 52(12), 29 (1983) SRTERTHELDOLEELZLRTVD., ZOZEND,

QMORBEDORI B 7 I VEOEFATC L - Th K7 e MEEHOEREE, X7 = A bGHO
Bt 2 BEETIEEHD 5 b, tH, TRBEAEE  ARRREET oI, K7 e adft v ofd
EEAYOERINEROEEERIGERpORFTD EEAEEXTL TS ENARLMEATHEEXLS.
W R ot FOME, 7 I vEBOAEERE Thbb, Ad7 = A% Amberlite CG-400 T R A
R 3w T4 KT 5 TOCL (Total Organic AFVOLEFHEL, <hic0.01% 7 =V 0.1ml,
Chloride) @ 5%, # 70~80% & POCI (Purgeable 5% KMnO; 2ml, 40% H,S0, 1 ml % /nx 10531k
Organic Chloride) T, £0 5%, Zerii skl BET5. DWW, 25% Fifsi —ik Sml, 42 NaOH
~0% %GB BT E ot Fh, 7iIVEBOE  SmidizT, iR, TAiFesTEHLTC, 20
FERIGIC X » TER L 2 EF FHEIEFTHHR 1B TS, coSHlo—ERE VA=t 7
HBRLUERARRAEVCE AL B, 73 5 7IEAL, &KL CHBr; A% JEL, Kpo
VRO TREREEFMRIEER YD GC-MS K X 51 T eafdvEPHEETHLOTHS. TOHETL
FHERCOWTH TG L. S TP T v AL F VL, lpg ¢, 3k 100ml »

‘ HRAL -S54, 10ppb FCTHENAETHE L

i
ERFRF, REEM, & B, ST

3. Studies on Vinyl Chloride Migrating into
JTRZEIE, HIRITT* AGHiGSHsE 53(1), ~ < Drinking Water from Polyvinyl Chloride

20 (1984) Pipe and Reaction Between Vinyl Chloride
KA = o (L o EEEG T T ERE BE T and Chlorine
2 Ro—TE LT TOX e k 5845 ~n ¥ v (L Masanori Anpo and Yasuyoshi Savaro: Water
BNE BT TR 2 T - 1. , Research, 18, 315 (1984) .

1) Dohman # TOX :Hic k3 AKdfi~myry | FY~mxa2vpRUbET5HE~r Y V(LAY



198 i

£ AR B ® &

47102 5 (1984)

EKDEFMET X - TERL, ZhyEROFE

Bh B WIEERCI AL TN TS Z & ST
ItoTWb, —F, PV Zme=FV Y, 7770
wxFLry, 1,1,1 PV 7eax 2RO b=

(VOM) 7o &%, 0TFRGHDITE LT, HDVIREE

FHHb e =84 7, S 4=V 734 ThmbOIEH |~
%ﬂabfwﬁsna:aﬁ@a.mmfu,Mﬁﬁ'
fee=rmbn VOM IR &, Gl VOM

O & DRIGI OV L. T iS5, W
fbE =84 Fint VEM NG5 & & 23R

Ric. Wi, BHIEhie VOM @8#H:GLT,

0D 5 bizifde Lic, FroiidLic VCMILH
CroT, ZraffEbhi\is/erT 2t 7AT ke
FREBRIhTWABZ %, GC-MS 1z X » THEEL
Jo.-

V
[ @ A Study on Water Quality Evaluation of
) “  the Chao Phraya River
- Katsuhiko Nakamuro, Damrong Kisananu-
Monthip TanucaNon* and Wattana
SukaseEN*: J, 8ci. Soc, Thailand, 8, 175 (1982)
FAEF A7 IV (A L)) OREEFFEHCHE
Ta Tt TOHKE, AT ELT, B2EF
(4 A~110) fERnmans 60kn B2 € L
T3 EREHLRER, WE (A~10R) T
0256 10km kit BT o T8 2 &8
b hie. BOD % DO Oifiikb B XN ET)
DT, Avas{fifBEYE T T5F+4 777
MoARFIEERE, W, L,
SOWEERMEZF L ENNLh I,
BOD ¢ DO officij\ Btk sEsn bhte,

* 2o BB, BELLE

i

~_

7

WAT*,

7,

Effect of 2, 4-dichlorophenoxy acetic acid
and 2,4, 5-trichlorophenoxyacetic acid on
peroxisomal enzymes in rat liver
Yoichi Kawasuma*, Haruyo Katonu*, Setsuko
Nakajima*, Hiroshi Kozuka* and Mitsuru
Uciiryama: Biochem. Pharmacol. 33, 241 (1984)
2,4,5-T 5\ % 2,4-D 7 E ORIHIO MR
HPRF LG TRV ENTFRERADT, Thb
BEROFETHERFE RO S b ehidh Ty
I ITE RS~ % peroxisome o HIFIITE &\
5T & Hers L 7.
Bk 2 3 r 4 CoA bR, HET—-ER, 7
VTFVYTEFAIIVAT =T —EL LLREFEH

7 ;>§5 Effects of Antioxidants on the

<szaz%ﬁm/

AN
2,4,5-T G0 f#hicr h CN K.

S

ERLA, Fhibtay FU7HFTHEWT M. W,

80000 o # Y <7 F FofimaiEEEhis, Thbid

2,4,5-T OFE A E FIGET, Vilitize 7475
FEEERIOM b0 TH B = L 2T,

* EILE A

/$¢Wﬁﬁﬁﬁ&ﬁ§ETcxﬁ5§tmnE
WV —ILE (TYBA) R
=R, Pl F,
103, 889 (1983)
TBA VBRI Y R LTV 20 TiX
754, FET BB LG il 0 BIR Lo
RIBEABEMCE LTV D EHER L TE R, Tl
AT D LI, Fheli—trEl /-0
AFL 4 Froi—2F44 F (MLHPO) o TBA
BIGH, SRR sreFity,
TAIAEVEE, a~b a7 =~z THELE.
MLHPO o TBA {3 7V X F4 v O RINTHH S
had, 7AzAEVERa-ba2 72— T
#lxhicys. MLHPO o TBA [RJ5ix, Zh LD
FR LR A & — i in 2 B3R e cimsl s fute.
E#FAEL5c— b0 TBARIGIZ7T A2 VT
BRI SR EH, a- b= 7 = v — 4 CRIIH S I
V. CCL hiliF ke a— b0 TBA {iEid a-b =
7 = m— A CTHiAEEhk. '

TR

MBTaLR: 6 1 i

TBA
Reacuon of Various Rat Liver Homoge-
nates
deon Mimara and Mitsuru UcHIYAMA:
Biochemical Medicine 30, 131 (1983)

TBA Sy e e LCuinw [IROREBO L

O @HRUELT » MIF) Tk EDTA o &

b 50% LA LWVl b D, ~ CCL £ 5

% HCB £ 500 & 5 il ST Tix, Lol

ELUeniitdiZsnbh s, Lichi» THRIR

TBed BFFCidE~ 2 3340 TBA UG T » T

W HHERME L, PRSI T 2B o R

RKEvWHEbhs,

‘Determination of pheophorbide a, pyro-
pheophorbide a and phytol

Yuiko TAxEDA*, Yukio Sarto and Mitsuru
280, 188 (1983)

Ucmivama: J, Chromatogr.,
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Zmw7 4 MY, Bty pH S0 ba I v b ERfTot.
FOHHATHD, COFRIESRCETRBTUS
LHOBRME B 52 L3 B, 2 ry ThlE, 7N /AN /777 bEo s Osi

7 CoHIBINC X BIEEAINS D, ML T =Ama O FHEF4: w43 bEov, 17, 14 (1983)
A4 FBREFERC R 7 =t h a1 FRLOFREYHT SHEE~ A 2 YV, 77T bRV VOSHED
BBELEESATOE, ARALLTR ney v MEELT OMFLoMdits, @777 beyy
SEREoTMh o hs oG o fliflfc e e DEEEED = Sn b bR B, AT, e B
7 = Ah L FRARGEIRTHS, 0oz Ehb? CHEEXDHT, 777 bFv v ORRRIDEAFIH
m w7 A ROATEHELNoMETARBS L, SUEMLIHES0 HPLC Xy, #E0T 7
DR R RO bt Fo o, HPLG- 5 b %o v oD, ERoRMaHiEc oL
RP-8 F25¢ %\t TLC JEIC X D 7 = 4k sS4 7o, TR, ¥ ng CREARM, ¥7- 0.4ng T
¥, €R7 stk FORBER, 74 b—A0  bERSINTETSS & AHIILL.
GC E#TE L, #TUARPROS RO %2R

EL. 44 BEAERT—LLBEREE
) ' MW 78 fkaEe T, 36, 560 (1983)
The Architecture of the Animal Fatty PR A b A T BT A S kD, (R AT AR
Acid Synthetase Il Separation of the core LTEEZOH D Hiodith, b0l rrER
and thioesterase functions and determi- L=

nation of the N-C orientation of subunit

John 8. MaTmick*], Jane Nigkress*!, Michinao 54 Formation of Volatile Nitrosamines by

Mizugaki*?, Chao-Yuh Yawnc*, Sadao Ucari- =~ " 'Drug-Nitrite Interactions under Physio-
vama and Salih J, Wakw*l: J. Biol. Chem. logical Conditions '
258, 15300 (1983) Avyako Saxkar, Takiko INout and Akio Tawni-
OISR & ALY a~chymotrypsin IZ % » T4 MURA: Gann, 75, 245 (1984)
F-i 230000 & 33000 D7 5 74 v riciEsh, 2 3T § vEhLETHBOEEMCOWT, 4H

RED7 5747 MIREHE L ¥ AFBECE > T WM T oMM L DRIGC & 5154 = b v v 7
M E i, 2300000 K7 7 7 2 v FIREEHBER ¢ v ORI OWCRE L. RER L TG L,
Bl E B EEDIZ LA L EFA T D(acetyl mEang 10mM, R Y v 4 40mM, pH 3.0,
and malonyl transacylase, condensing enzyme, S- 37° ¢, 1 RT4BMRERIGsY, £ Lic=trr V7
keto acyl and enoyl reductase, dehydratase, acyl $ vy GC-TEA ¥ L - TERE L.

carrier protein), /330007 7 7 2 v FRFERSH WEHERD D, nLUETELIET ==Y
7= acyl §#3fEdE X% thioesterase % 4 A, Tu 7. 7 IVOERNEDLRE. FO LT S YD ¥

S i thioesterase KT A IAIMOBEFME L1/ y142)vmbO=2 ey P2 FLT 1Y
§2312 X » T4 it X R - analogous peptide (Mr (NDMA, #h¥h, 55~65%, 11%) & PR
33000) &z I L 7z, 7 % 2 BE sequence 3L hhD=trV Ly v (NPIP, 2~7%) D%k
thioesterase MIFRFME A MAERD C- RMMIE TS @t ¥k, 7/ 80V EI /I HA42 DY

TEERL. 5o NDMA o4 R RiE, RAEHETCRsFs 4

*1 Bayler College of Medicine FAT $VHO NDMA OARKY B2 TkD,

* A RFEER S RAFAT I VERE L NDMA DRI DL
NREEhI., TA2ALEVBIZ I AEESRNLD =

/12;>ﬁﬁ*®$§mg®ﬁﬁ§ﬁm Fry 7 vAEROIHOWT LB LI 25,
ORI Fo aRmEREE, 24, 249 (1983) KELET T, 7A240EVEIL I WIPEIRITH - 1.

RIS 5 AR ORI BT 3% %
I AIAT 5 £ R, MmN ) snmmEaEsnT b7 (- kR

DGR BRG ORI AT, FhHofhT5% SROB2 7 I OHH
WA Y A7 R RMEEAMEIC Lo THIILTT 2 A £ JEFEF, UE [E, A B AHEHE A
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BB

ik, 24, 308 (1983)
frRth ST v ghiiE L, NBD-7 w5
4 FETARVHETCRIGZ®TH 7 § vOFEIHE
(NBD-7 s v) L, Beibisdinfb s v=1r 29
7RV CMER T HLEE R L, B
Hanisi e eI E <, S ORE X L fufho
W7 3 vOSELATETh » . # T A% Zor-
bax SIL, BEHIZY 7 p e~ V-fifif=F 1 (3: 2)
BRI, TR 0.2ppm ThH, b,
A Y —t—, MR LAR, Fh£h, 100,
10, 10ppm DY A F AT I VX TEMU IHEOEILH
IXFnxh, 100, 81, 85% Thotc. £DLD XD

FE- b OO FNE DV EL DT ¢ vt .

EROIME L 1 51 ey £ vt 510, 250 ppm fiH!
Thi.

Determination of Volatile Nitrosamine
Levels in Foods and Estimation of Their
Daily Intake in Japan
Miyako Yamamoro, Ryoichi Iwata, Hajimu
IstitwaTa, Takashi Yamapa and Akio Tani-
MurA: Fd, Chem. Toxic,, 22, 61 (1984)
A, BAEGS, RS, E-a, F-XiE
ofuthofES= e v 7T I VOERET, Th
Lopo= ey 7 i vogis ARAOREEIR
RGP HETE LA, fifE=try 7 3 v OI{ER
ik 0.5pg/ A/B Lotz ZOfED 88 HEIEY
LX2bDTHote.

//@/ The Reaction of Ethylenethiourea with

7
-

Nitrite and Transnitrosation by N-Nitro-
soethylenethiourea
Miyako Yamamoro, Takashi Yamapa and
Akio Tanmura: Chem, Pharm. Bull., 31, 3678
(1983)
TFUVERSFFI— 54— PRI RIR
CRAEYTH B =51 v F4 v L 7RI E RIG
X#5¢ N-=teyv=FrvsFivy 7 (NETU)
AVER Lic. T OBRIGR, W=t r Y {LEEOX
EVWEARYVRAFAGUVTOHE LD LT
{, Ffz pH 2MEL Bz Fifids»tc. NETU 7
AH U, e pH 10 fHECRBATEETHY, %
TG T CoX LB MEIGELi= b = V{ETH-
72, NETU 256287 i v~®D = + r VIEDEBK
Joek pH 3 R0t pH 5 Tigu e iR L e,

@

Microscopic observation of human hairs

infected with JMicrosporum ferrugineum

Kosuke TaxaTort*! Shun-ichi Ubacawa,
Hiroshi KuraTAa and Atsuhiko Hasecawa*2:
Mycopathologia, 81, 129 (1983)

HeI SARTE Microsporum ferrugineum (2 X o T35
Thice PEEACOWT, BREMBIROEHILLT
BB X B IR50R T o 250, AT BT 540
Bafde., W TEE7 4 7 2 v FIAOSETRA
U, GRoOFHEFAOMCER 20T 2 & 23 2E
Shic. ¥, PWEEOLSHRS BT ORREIETE
AL T ARER LELIZEDR. BFcibh
TR EF OB O THRER L.

" L GIEAT R v & — BRI
X2 WKL T BRI PR

)

Thermoascus aegyptiacus, a new thermo-

//

z
. ) :vphilic ascomycete
" Seiichi Uepa* and Shun-ichi
Trans. mycol, Soc. Japan, 24, 135 (1983)
IFRETF O 5T $T 4 & U T Thermoascus aegy-
ptiacus (53 TFNGR Paecilomyces aegyptiacus) % ZLiAK
L., A A=XWEN (=2 7 bPD#HE~ A FD
dt S0 km i) DEVEALAEES R, TOHETFIAL
T 25~55°, Lol TiiEn 40° Fi 200 LT
TREFLEVZ 0, MENRTFEINETHS.
F0 5 [F ORI RO T. thrmophilus X+
B, Polypaecilum Y 5 D4pFIXIEB LIS, TrL
AAKD G, F X T.crustaceus O Paecilomyces VZ¥{
Pt piew, HEDOPFHGLETRHAT2b0L
Wz,

1§m%@¢a$M%m

{ él /i‘Two new species of Eupenicillium from

Nepalese soil
Masaki Takapa* and Shun-ichi Ubacawa:
Trans, mycol. Soc. Japan,, 24, 143 (1983)
19804EIZAT » 2SR F A A A DE T H 4 L7
FA-ADOHEANI L WS hic T © 5 BEH Eu-
penicillium JEVZTO\T 2 Prfli v SRl L 7.
Eupenicillium angustiporcatum sp. nov., [¥x -2~/
PO/ — X v FOHREE L W Fishici o T,
E.tularense {55, F0 5 p3H, Fo 58T
DLEMFE AR A & I . E. nepalense sp. nov.,
Ear = RO s b~ v AR OKETEEL 54
gEsh, E fractum B, FO5RFOY, LE

Ubacawa:
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AN BeERUEENFORENRIHT 5
et - A EMEPTR
NBEIGRE: BESKEE, 50, 788 (1983)

E413 1L Candida parapsilosis,
Candida valida,
laurentii, Candida lipolytica, Leucosporidium gelidum,
Trichosporon pullulans D 4 B8 W CTH - 7o, R
O 3, W F v 7 BRI R TS EE T
B’b 7.

Candida santamariae,

Candida zeylanoides, Cryptococcus

IREsEEN * (29Kuth), HHLEA + (181R(K) ORE
o mVﬁﬁL,&oxbkﬁ%%ﬁt.//Z§;>$Mﬁﬁ%9¥ﬁ A B L

D RE» % OETELE, 100~10%/g DEHEMC S
b, AZEIRAEEEHEKE R, JEFhEl: Pseudo-
monas III/IV-NH, Pseudomonas 1II/IV-H, Pseudo-
monas 11, Vibrio alginolyticus, Vibrio spp., Aeromonas
spp., (. hydrophila, A. anaerogenes % &is), Flavo-
bacterium spp., Moraxella spp., Enterobacter cloacae,
Streptococcus faecium, Lactobacillus spp., Bacillus spp.,
T2t Clostridium perfringens 15 ¥ TH .

2) HbE» F OLEHIL, 10°~105/g ORI
HY, FEI R TGS RE TR Pseudo-
monas III/IV-H, Vibrio alginolyticus, Vibrio spp.,
Moraxella spp., JrU" Acinetobacter spp. 7o & Th iz,

3) TREBMAE, KNP CRIEIFEME Pseudomonas
THot-DITFFL, HALEEClXiFEM: Pseudomonas T
B i,

) IREBTEH Db OLIFRINC deromonas hydro-
phila subspeices hydrophila biotype 1 23EB4THD 12
LTl Rk

5) JRETED F b 53 S huie Aeromonas hydro-
phila X, vH¥, =vRABEERL— THEROAD

- oRRE

AR, BE ¥ fRfinh 24, 525 (1983)
mmﬁm%aﬁﬁ&owm S B> 43 L o289
B, kDX 57c8R6HEMBICHE L #=. Candida

Candida humicola,

Candida intermedia, Candida lambica, Candida lipolytica,

beechii, Candida guilliermondii,
Candida membranaefaciens, Candida parapsilosis, Candida
pelliculosa, Candida sake, Candida santamariae, Candida
solani, Candida valida, Candida zeylanoides, Cryptococcus
albidus,

laurentii, Cryptococcus luteolus, Cryptococcus macerans,

Cryptococcus  infirmo-miniatus, Cryptococcus

Debaryomyces hansenii, Kloeckera apiculata, Leucospo-
ridium gelidum, Rhodotorula aurantiaca, Rhodotorula glu-
tinis, Rhodotorula graminis, Rhodotorula minuta, Rho-
dotorula  pallida, Rhodotorula Torulopsis
candida, Torulopsis halonitratophila, Torulopsis holmii,
Torulopsis

rubra,

magnoliae, Trichosporon  cutaneum,

Trichosporon  penicillatum,  Trichosporon pullulans,

Trichosporon variabile,

Zow vy AGREGEY AT, %@@rﬁ&ﬁtun,v'

ETHh, TR GAED DI ﬁbm%ﬁklb%’
TRERTEIED LR,

:S>mm»ﬁ%omﬁ BANEA D SR LR
T mBoyLNs LU
NETET, BE ¥ AWML, 24, 532 (1983)
TRAE 5 35 - BN S, S HEL 72 8 B33
OB OEFREMELH~, 5, 15°, 25° ¥
ﬁm%ﬁ%avxﬂ(wa47)&0mﬁ(ﬂﬂﬂ
HI5) FRERBET o1, 5° 15°, 25°, 7 BEHGEC
%Héﬂ/nﬂﬁM%%ﬁ$u,%h%h2Lﬂﬁ
18.2%, 15.2%, IRl (%) GfieBEERL, %
h#h 30.3%, 60.6%, 54.5% Th -t 15° FHkD
4B 2 vz, N4 B R R L EERN
Candida, Cryptococcus, Debaryomyces, Leucosporidium,
Rhodotorula, Trickosporon © 6 [T, 14 HFECTH - 7.
°IEdED 4 ALIR 2 v 2y, I fERY /R L e

A hemotaxonomy of Gibberella zeae with

/ Special Reference to Production of Tricho-

’ thecene and Zearalenone

Masakatsu Icuinoe; Hiroshi Kurara, Yoshi-
tsugu Sucrura* and Yoshio Ueno*: Appl.
Environ. Microbiol., 46, 1364 (1983)

FHFHRH €IS O Fusarium graminearum 0 teleo-
morph TH b, EHCITHEELHYTLHD G. zene
YREAGSPOBREMLO I VAL, YV aFt
VHeA4 2 bF YV RBE TSV v OEEEREER
Lic. BARDEND DR L 13 kD 5 H9I3%
Y T ERERERD D, Thbk=SV -k
W, FAxv=~v ) - EEHOZDORMCS
hi-, BHEXFECAET BERIED bR,
RIS X O TR O S MR RS hi,

¥7 7V 2V ERTR 068 A A D S
edl, by a T eV EEEOTRE OMIKIE—ED
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L3 IERNENOY (B 3 PR 15% Sorbic acid (SA) IRINATELC IIMMIAIT Lic

- HORRR YRR

Bt 77 Fv VRCEDEREFO

VA :
<‘§%>/E4W>E 9 HRICEDR
DATELRIL AL OREERUTKRE

T

C

[CHEIT2ARFEBFICONT
BT, MAMBE AT, dedk 1%, MR
Fikex, —PFIEW, RYyIBRA*: frinil, 25, 1
(1984)
3k, HERERTWA Y aFev ikt s
XAD #3112k %27V v7T v 7ik% DEAE-Sepha-
dex A-25 nF a2 m~ 257 4~k DAL
YR, THE, B E b RFRa ke HIEL
7o, AR X BIHHUHERED b Y 2 T & v iHHGH
PR 1977EN S 19825E ¥ TRIE L kST, =~ v/~
Ny FAFv = v OENHERERD, JHT
DI X BIGYHEEY T » 1ol
AR D EwHIH T L.

PR Fusarium [HE4 & BIERE 24T

SEVRIZ X D 5L b 2 ~60% DIEHATH - 1.
NS

* N

ABRICHITZ Y/ PFRL EEEDORY
FEE—: =42 FE>v, 14, 6 (1982)

AL DB & A LLEE D 7 TG DR
BBNDBE E LIS, MATFERNONENSTRORA A
GBI L. HicuSis oo e BmFERHE
1976~19804EiT 2 T it A & Rt SHEEEG F R4l
284 5 C, ThBETHERBC L5, (1)
NEBICETL, o< d a2 bFryRiEshils
Lm, (2)PCRLETTTHR, =42 &Y VO4RE
A ERBED, (3)AERLETLEL, Licdisa
T=A =z by v HEEIRARVLOD3 /-7
SRRz EXWPLAR LA, £FLT(DTETS
kB oore, #:2 black pepper, white pepper, chilli
pepper @ 3 FEAMRAL DR FIULNE L, D dspe-
fgtllu.f/ﬂdvu OREBECERATHT7 75 bxv v/ HHoO
f%@#ﬁuu&%hﬁbt

58 Depletion of the Reduced Glutathione

/ Level in the Liver and Production of the /

Mutagens in the Intestine in the Mice - \—//

Inducing Hepatoma by Feeding on a High
Level Dose of Sorbic Acid

Toshie Tsvcuiva and Tsutomu YAMAHA:
Mutation Res., 130, 267 (1984)

=Y ARENT, IHELERTHIEL LB 2R

LR BME LI

FDEH, FFSREIETH D 152 SA TR ORI
Y OREESENT mutagen DAL HbTC,

Tz, FFoimiciil glutathione (GSH) ¥ [F DU
TR LG, 152 SA fHE, ¥ 3 (A TxIE
D402 1L, LA 9 WA RNz I b JHRTED60%
HMTEANED Uit v, e fIFRTIRmL 7o SA YLk
EF GSH 417 & o[iflic linear-dose-response 4L

RS,
HUED#R X b, SA LFREERIMN ~ v At
Xl BRI mutagen PAERL, TUREFFICES

WUER LR A, GSH # i LTz s huc
SOCEHIOHRT, SE~OBENETT230EE X
bhs.

FRHI GRS 3
. d é Urinary Excretion of Mutagens and the

./ Effects of Sorbic Acid on the Lipid
Peroxide Levels in the Mice Fed on a
159; Sorbic Acid Diet
Toshie Tsucurva and Tsutomu. YamaHA:
J. Toxicol. Sci., 8, 213 (1983)

15% Sorbic acid (SA) {FEIMAFCHMITLIc~ v A
DOREFDEEH 5\ 1X, f-glucuronidase TREFIS:
#ZL, Amberlite XAD-2 # 5 ATk AF Y V&R
PR R AL 2. coRNREy TLC THEL,
Ames Test 1T - 7= & & %, non-polar fraction jZ
TA 98 TS 9 HTET A AR Zw, TA
100 cidEdbhiehote. T TTRE LAERE
DHDBHNEHRIE, chboREes TLC T
gL o, BBk Eh B REO—
WMAFPC LBt Eh T 5 & 2% TS hic,
Lipid peroxide v~ (TBA fi) iZ2w T HifL
Jogkyt, potassium sorbate (SA-K) % J2 IS Lz
By v AFD TBA i fil it~ OEMGE ISR T T

WA Ureat, 15% SA 3Eo TBA fiuid i = A~ 3EO
SK X 0Eid, BWREEIROSEAEH LIt 0
EBh%,

60 |- Cultural Conditions for a Quantitative
Liquid Methods Using the Spore Rec-
Assay System

Toshie TsucuHiva and Tsutomu YAMAHA:
Agric. Biol, Chem., 48, 1655 (1984)

Wik X 5 Rec assay iIZ35\~C, BTB D&%
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i {EIZ MIC i $( 5] & % Jjii#, microtiter plate faEs Sephadex G-10 A5 A7 m=} 7T 7 4 —iT
PEBLEH L. RIENES T LT X b 438 X h#-. Of-n-propylguanine . Of-isopro-
Spore (B.subtilis H17 Rec*, M45 Rec™) #T{H 6D pylguanine {3438 S b 72 4%, 7-n-propylguanine &
HEZ LI TCHAML TR FERE LTHVE. B 7-isopropylguanine { = © Fk Cil Ry 2§, gBonda-
xR e LT 3fED Mutagen (MNNG, AF-2, Mit pak-Cig DU H Z s AVRGEKk 7 r= 757 4
C) #F\,, ez 1= BTB 045 Growth Cell —Z X D EL e, ERUGHITE 7-n-propylguanine
ot well clgE©, MIC {E235E 0 RS CiHlE L Of-n-propylguanine *, 7-iso~propylguanine }
B, oot (MIC Rect/MIC Rec™) 2 TES Ot-isopropylguanine (I #3 RIGARA & LCIER R
PR EGCEAOKMRERCEINCOWTHH Lz, k-, Os-alkyl G/7-alkyl G D[£i20.73 T, 1-=5
REBRGHT T, 0.47% glucose-0.4% nutrient $53li  p-1-= ey RE L l-n-FFA-1-= kv YV RED
1= Spore % 104/ml jnz 18hr 553545, 0.04% BTB  HesiwfHUAL Tuie.

2 1Ml E M TH » f. T ORISR
(Kanamycin etc)) (751 MIC a1 #R L0 1163 ’A New Radiopharmaceutical; %mTc DMP

ffiffi7e Rec assay h& LCIGHTE 5. . ] for Renal Scanning
e T Akira Tanaka, Toyohei Macuipa*, Makoto
@ v,-"Réductive Dechlorination of 1, 2, 4-Trichlo- ~ Muxr* and Tsukuru Snmvapa*: Eur, J. Nucl.
T robenzene by Staphylococcus epidermidis Med., 8, 317 (1983)
Isolated from Intestinal Contents of Rats AR 9mTe-DMP (dimercaptopropionic acid)
Toshie Tsucmva and Tsutomu YAMAHA: BHITARL, ZOLADOTHEREMG L RESE
Agric, Biol, Chem., 48, 1545 (1984) NS nic iz, 9mTc-DMP %5 v bOF

1,2, 4-Trichlorobenzene (TCB) %I iz = A%+ Vi, HOHEIUERMCTRTEREL, WRLF

ATBEER, Ty VERAERI DAL, FALRES. 4 A—UREHTA LRI ¥y ¥ TLAE
epidermidis (6 ¥), S.saprophyticus, Streptococcus sp. I BIFRTFA A —Uv b, BEIEACES o iR
(2#5), Bacillus sp., Lactobacillus sp. T O KFIED PRI L.
75 AR TH » o S epidermidis. (ARE) iT¥ (b2pAlys & THEMME & OB ERE S h, BHEL:
W, TCB X3z o-Dichlorobenzene (o-DCB) iZZF SH J£ L %D a- fLiza A F v A3ED L 5 LT
A&}, o-DCB {371z Monochlorobenzene (MCB) 1. i h—EdhE, BAF+ vHIELTHERT
7 mrdhic., thooBi2 v ALIRKEYAZHE 252 L 2WH UL L.

TToRMET L. EARCEWT, EHOBH * PETTE AR R R
AR OTERIEER T B2 » A EiE2HE L, NADPH : :
BRI X DRES R - ( 64 ’}, Biochemical Studies on Phthalic Esters
LichinaT, SlkitkhroRdicr b TCB m;35% .~ IV Metabolism of Diheptyl Phthalate
M7 e fbMThbh 33D EEXLLRS. (DHP) in Rats
~ ‘ Michio Sato, Tohru Apacni, Akira Tanaka
() Reaction of l-n-Propyl-l-nitrosourea and Tsutomu Yamaua: Drug Metab, Disposit.,
—_ / with DNA in vitro 12, 517.(1984)
Kazushige Mormvoro, Akira Tanaka and HES » FA V€, di (5-methylhexyl) phthalate
Tsutomu Yamawua: Carcinogenesis, 4, 1455 (DMHP) oW IREElt, FR2aaAE, RBIEREIT- .
(1983) EO#s5 Lk “C-DMHP 3RACBIRSh TR, &

(n-propyl-2, 3-3H] 1-n-Propyl-l-nitrosourea(PNU) 12 % 460%, 30% kit htc. MAHPENI15% TH
(eHgtte : 665 mCi/m mol) AARE h, FHMIR -k FRUOLEREMEREDohieh oo, B
DNA :o[REat pH 7.0, 37° T in sitro THNS R E LT 4G IGEL . ARG
hic. . ¥ X » T 5-hydroxy-5-methylhexyl phthalate,

TaAFAORETNE} PNU 2kiL, 1mM  6-hydroxy-5-methylhexyl phthalate, 5-carboxyhexyl
o PNU # M\ 7-ii& DNA Img ¥7-b 68p mol  phthalate, J57¥ 3-carboxypropyl phthalate & {EL
N7 AF LR, BRI MO®, VY P FdTiE, F£Z{ko DMHP & mono-5-methyl-
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hexyl phthalate (MMHP) RUAr ko 7 2 ATRIEEE 1E9R*, whRRIEY], /RAnHE, EhAREEE, P
L. A fREispe Lcit, MMHP 20712 WA, PIEUERE, RIETERE FiE 9L adk
r VglaE ke RE L. PR, PR, [ETIS: gioeit, 103,
s (9), 937 (1983)

/'M/)EQMﬁﬁﬁﬁﬁMKmoxwxﬁmm«wm IR ADEE~O LB e ANEL
B IL 9494, S5 PRUESIRAMKROSR T, &8, i, W NB0o sz, —1=a% 7
A E], RO, BUMEE, JIEY 5, R v PRO Y ARRERE R U EREYS, BBk
G, Broe o SUREND, 32, 115(1983) T » MIC21BRIMIHER YU CHESMEH R T
SHF, Ty RO AD M OWT MICR- o, Kk =A% | L Ui, 40EEED
OX IZ X B MER Wi ATV, 0 LR & Pk iEse  RUMRROEIEGRAR U, ERED =52
Tote. 1) vy Foamik4272 ST OWTHRAL 2B RS UG, £5C X - TR e
F2k oA, —FHUL98.0%THD, Ty b(G484508E)  EBlbL, MKFEN, AEEENS D CEHFIENEE
Ti198.2%, = v A (532040KD) TIX97.8% Thoitc. ERWTEBEATLLZRLL. bR eiiiins, £
2) Yermmnc X 5 AWk 0B TIE, Wtho | OEGEECIETAMRENT 7 e~ OREEEAUR
Wi e b, ST RRELY v AT, SUVHEE BIhi.
BRBHhR. 8) RAY v AR RUFFERRZLEAE Ry ot
Unknown ¥ Xh, Fofilafuk, ¥5, 13.20H *2 PR SERER - ik

(V9% 1050 (5 1), 18.6[ (v R) Tho - RRFIEED
7.

DEDZEns, MICROX i3, +a, 1R EREE | & Comparative Toxicology of Mirex, Pho-
UHE, Ty PRy AREMRIECEALES N tomirex and Chlordecone after Oral
LEL BRI ) Administration to the Mouse

Kannosuke Fupimori, 1. K. Ho, H M, Meuk-

@ Effect of Mitomycin C on Bone Marrow NDALE and D. C, VILLENEUVE: CEnvironTToki/tbl,
Cells in Mice Chem?, 2, 49 (1983) T

Kiyoshi MaTsumoto, Tsuyoshi Furuva and HHEBMIE (Z2erFay, =4V w2 A, 74 b

Masuo Tose: J. Toxicol. Sci., 9, 51 (1984) =AVy 2 RA) ey ALEOREL, #HEDEH A
Mitomycin C (2mg/kg) # <A 1[H ip #5  {EfER, #H, LCREO—EHEEY O iiigoL:
U, TR RO S 2118 B ¥ cEngy RN AE, R BE L, dlikrh ok

ot BRI 7w AT a v n—EEWN, FE LTE~<A
) {rEismpasns bt 2 B OwipdffizsL, 7 vy 7 AP—Tradr ot
ARcmEEL . ST

2)  friffao s BT, ulwﬁ‘}'}ﬂqﬁv\mgﬂ;ﬁ%( :6%5 The Heterogeneity of Arylhydrocarbon
i1 BAKE, SRR 2 B A, BUARFERER R Hydroxylase in Fetal Liver Microsomes

24 HER, ThERED R L. Mg Rcss of Rats
FamEiiz, 4~7 BRCED LR LY v 3k Keinosuke Mizokam:, Momoko SunoucHr,
I3, BB AMENT AR R Ly, Faflid L. Kazuhide Ixoue, Kannosuke Fujmvorr, Akira
3) R oM, #5454 B B Takanaka, Yoshihito Oyort and Toshitsugu
fi%mL, 1N1BEREZ L. Yusisur:  Biochem. Biophys. Res. Commur., 113,
/ } 59 (1983)
U/} ERTFROEBRBICIT SELFNTR 75 VAFFOIF < 7 2 ¥ ~ A DB FERRG &~
—5%, %, YRERTNEZ— vREv v KE{LiEt: (AHH) iw X3+ NADH-
Her 1E, &5 1% DNFB&—, &K, synergism DOBIHEICDUVTHE L 12,
A, REEZ, wEEE, KT AHH g3 NADH-synergism {35 » FRAfFD

ML iR IR, faE B, ZTHRFL R FeiEnbhiedt, RO TiiEs bhth ok,
FEME, BIEET, FoRZeE, FHHEIER, A BEOFtiE» bhic NADH-synergism (5 » F
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BRELFEZEIL, Fr2 84 by/F L7 rA P—450/ 7 Comparison of Hepatic Drug-metabolizing

S OB L AL T\ e, T, JAEOR o

3 7w ¥ — a0 NADH-synergism {3, SKF 525-A,
7,8-_v X7 3£V CHE Eh, CN™ R EN e,
2. ‘

HBFOFD AHH 5355 b2 = s P-450 (%
Fr2ra b OEREDSET, BEDOF 7 m A
P-450 XM DL TFHEINB.

/V'/\New Method for Quantitative Measure-

f
v ment of N-Nitrosodimethylamine Forma-

tion in the Whole Mouse
Toru Kawanisui, Atsushi Taxanasni, Yasuo
Ouno, Akira Takanaka, Yutaka Kasuva and
Yoshihito Ovorr:~ Arch. Toxicol., 54, 323(1983)
=try Y277 3 v (NDMA) ofRAASETC
HHET S~ 300mg/kg A RS L=y A%H
W, 4o NDMA R E 13 & ERECIES
BHEEII LI, = o AR T CHES L ) r
L, NDMA #ifhl, # A7 v CERLE. ZD=Y
AERAWT, 720 v LTEMES MY Y AR
ZDEELrEa0 NDMA o4RESRE L.

@ Effect of Phenobarbital and 3-Methyl-

.~ cholanthrene on the Hepatic Microsomal
Metabolism of N-Nitrosodimethylamine,
N-Nitrosomethylbutylamine and N-Nitro-
somethylbenzylamine

Atsushi

Akira
Takanaka, Yutaka Kasuva and Yoshihito
Oxorr: ’Can‘cer Lete., 20, 157 (1983)

F3Zmy—allXb, =brIVICRAFLT IV

(NDMA), =t r Y 2#L7+A7 3 v (NMBuA),

=RV AFARVYIALT v (NMBeA) ofli 7 v+

MEEBTCRIFT, 7=/ 2rEXx—1 (PB) L 3-2

FAa 7y Avy (MC) O ORRZIEL .

PB i3 NMBuA Dis 5 Ak & B 7+ 1 {t, RV

NMBeA ofi~v L e ifnI i, MC X NM-

BuA offi 7 1{b L NMBeA i~ 2 {2 iiin

Htehl, NMBeA ofif £ #{bk b I ef. D

BOBLT A A lidiz & A EEb i T, ThbD

R, BT A% A LIS BB ORI X » Tk

PINTOUDILRBEL TV 2.

Toru Kawanssai,  Yasuo Onno,

Takanuasur, Masahiro NAKADATE,

Enzymes induced by 3-Methylcholanthre-
ne and Phenobarbital between Pre- and
Postnatal Rats
Momoko SunoucH!, Akira Takanaka, Keino-
suke Mizokawmi, Kazuhide Inoue, Kannosuke
Fuymori, Yutaka Kasuva and Yoshihito
Oumorz: Toxicol. Appl. Pharm\zicbl.‘ 73,457(1984)
7y T OEMIRBFERRC RIET 3-2F 1
273y BMC) 77 0E2—0 (PB) D
PECOWTGRN, FIEFRUBENO TR &R
FLfz. 3MC (25mg/ke/R) #AEIRI8, 19RITIEEE
ARELIcE 25, HRAAKT v FRFFO~NY X
Uy RENEHRO T b 2 = — & P450 S8, Bk
Db, EBFFO~Fy A1z —nd
7 1) voREREAERHML DAL T,
EHECRBEEA R D ek o fe, TS, FrafFexds
%5 IMC Oy BE AL 2 b, BRERER A2~
v OFHREA B LRI —7, PB(60mg/kg/R) %
1EiR18, 19, 20 BAIRE L A iEiR21 A IO
RUEHAIF T, & bR 2 — v O R
Bobhis, z0kiiR, BEFCET B ~FV A0
Ex~n1E7 38 ) yOfREBIES R, 3MC &
U PB oM EIZ X hif# s hs ok, ERREFR
FRRBRESE R X 3 5 3MC offaishiuy, Hit
FRUBFEFOTh ERR LD L 2PWonT L.

—

(/ 73 Independent Induction of Intestinal Meta-
» plasia and Gastric Cancer in Rats Treated
with N-Methyl-N’-nitro~N-nitro-N-nitro-
soguanidine
Masae TatemaTtsu*!, Chie FurinaTa*2, Tsuto-
mu Karsuvama*3, Ryohei Hasecawa*!, Jun-
ichi NakanowATARr*!, Daizo Sarro*?, Michi-
hito Taxanasur: Taijiro MaTsusHiMa*2 and
Nobuyuki Ito*l:: Cancer Research, 43, 1335
(1983) Lo
15 Epzfbs: & HMERGEOHBM A RS h T 5.
MNNG ik »TH4ETSH 7 » P OERFHE% 858H
fRC X » C80IR ¥ CRIFIMCIRZEL, BREOREY
JBF9ZE (b4, Paradoxical Con-A ZuAiz TR L 15
TR L, BT X @R iEL .
FLHBO—~IBEDOWTRI Y )~V T AV F A 4
(Pg 1~4) oZ{bE BB L.
ERME, RESHMRUSERIRECRT, £
NEhBR L D BROPIERIEAE TsE 32 L
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AHEZR X hie s, B LB O IR E A HTRIREE L OrERL, HHETE, EFOMIETEELERL, L

LR RIEBER -1

*‘%Eiﬁik” RS A — I BL
WRARFERRET DG4
* fEMNARHEAIRIRTE

(;? Early Lesions during Pancreatic Carcino-

- genesis induced in the Syrian Hamster by
DHPN or DOPN, L. Histologic, Histoche-
mical and Radioautographic Findings
Malcom A.Moore*!,
Nobuyuki Iro*2
Carcinogenesis, 4(4), 431 (1983)

o~ 2 A & —Z N-nitrosobis (2-hydroxypropyl) amine
# B\t N-nitrosobis (oxopropyl)amine % ¥3 5 U,
£T SFEOWFNIIC > &, MR, Hlkbsay,
FOAA~ I TT7 4~ OFEEACT, TOKEY
BE L.

Pegsa Rt omiiai, RIGEEE L TERaRAZEH
Zbh, WMEHEE LCORENEHIhTHS. L
ML, FYFA~FSTT 4~ LB LM TIEYA
VO RINRLCORIL, BHTILES TP
g ERBHENIRCAERIIC Bloh s PAS R
Ledsn»Th, Uik chitt, RETRETho .
FoTif% il glucose-6-phosphate dehydrogenase 231EE
BHah, FHEOTIIED -7 —~Lieh 5B LM
FHEF (N

RS VP v & SRR

*2 AEREMIRY ”Tﬁ—rﬂ

774
~ 7 genesis induced in the Syrian Hamster by
DHPN or DOPN II, Ultrastructural
Findings
Malcom A. Moore*!,
Nobuyuki Ito*2 and Peter Bannasci*l:
4(4), 439 (1983)

s~ & A # —1Z N-nitrosobis (2-hydroxypropyl) amine
% B3 N-nitrosobis(2-oxopropyl)amine %251,
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Michihito Takauasur,

and Peter BanNascu*!:

Early Lesions during Pancreatic Carcino-

Michihito Taxanasmr,

Carcinogenesis:
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@ Spontaneous Tumors in F344/DuCrj Rats
S~ Akihiko Maekawa, Yuji Kurokawa, Michi-

Takeshi Koxuso, Toshiaki

Yuko Oano,
Fumio Furukawa and Yuzo Havasur:
74, 365 (1983)
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77 Carcinogenicity Study of Ammonia-
Process Caramel in F344 Rats
Akihiko Mackawa, Toshiaki Ogru, Chiaki
MaTtsuoka, Hiroshi Oxopera, Kyoko Furura,
Hiroyuki Tanicawa and Yuzo Havasur: Fd
Chem, Toxicol, 21, 237 (1983)
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(\78 Induction of Angiogenic Tumors in the
Duodenum of Female Donryu Rats by N-
isc-butyl-N-nitrosourea

Toshiaki Ocru, Chiaki MaTsuoxa,

Akihiko

Kyoko

Funura, MaEkawa, Masahiro

Nakapate and Shigeyoshi Opasuva: Gann, .

74, 342 (1983)
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VY)av Ty b COBMPEEHHL L -BNU
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IETRTE R n-BNU oz h kbR 72,
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( Induction of Tumors in the Small Intes-
S

tine and Mammary Gland of Female Do-
nryu Rats by Continuous Oral Administr-
ation of N-Carboxymethyl-N-nitrosourea
Akihiko Maekawa, Toshiaki Ocru, Chiaki
Martsuoka, Hiroshi OxopeEra, Kyoko Furura,
Hiroyuki Tanicawa and Shigeyoshi Opasni-
Ma: -], Cancer Res, Clin. Oncol.; 106, 12 (1983)
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GQ Modification of Pancreatic Carcinogenesis
in the Hamster Model, IX, Effect of
Pancreatitis
Parviz M. Pour* Michihito TaxanasHi,

Thorkatla DoxNELLY* and Katherine Stepan*:
-JNCI, T1(3), 607 (1983)
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DREPIAITIE X BIES AV . TS, ko3
HERU8HHEK, BOP %4 LcHa, WEOR
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81 Neoplastic and Non-Neoplastic Lesions in

o~ Aging Slc:Wistar Rats

Akihiko Maekawa, Hiroshi O~xopera, Hiro-
Kyoko Yukio
Kopama, Shigetomo Horrvcir and  Yuzo
Havasur: ' J. Toxicol. Sci., 8, 279 (1983)
#:98, ME 1000 Sle:Wistar 5 » b o [1RF4: T
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IR O R ROM TEH D OER1A L LRI,
—7, SEEEERESEL LD, BRUFCHRE D
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yuki TAnicawa, Furuta,

@ Long-Term In Vivo Carcinogenicity
~.~

Test of Fish Meal Pyrolysate in Syrian

Golden Hamsters

Michihito Taxauasur, Fumio Fururawa,

Yoshifumi
Takeshi Koxuso and Yuzo Havasuu”Gann, .
74, 633 (1983)
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@ Enhancement by Potassium Bromate of
Renal Tumoriogenesis initiated by N-
Ethyl-N-Hydroxyethylnitrosamine in F-
344 Rats
Yuji Michihito

Yuko Osnno and Yuzo

Kurokawa, TAKAIIASHI,
Takeshi Kokusbo,
Havasur: Gann, 74, 607 (1983)
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@ Effect of Dibutyltin dichloride on Incidence
of Pancreatic Adenocarcinoma induced in
Hamster by a Single Dose of N-Nitrosobis-
(2~oxopropyl)amine

Michihito Taxanasnr, Fumio FURUKAWA,

Takeshi Koxkuso and Yuzo Havasm: Cancer’

Letter, 20, 271 (1983)
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DOIEMNIIRIZ IR T 5. —Jj dibutyltin dichloride
(DT) #4535 MU ET B Z & 2Mnbh
TWw5,
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@ Carcinogenicity of Potassium Bromate

Administration Orally to F-344 Rats
Akihiko
Takeshi

Yuji Kurokawa, Yuzo Havasur,

Maekawa, Michihito TAkAmasHr,

(w

71(5), 965 (1983)
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Development of Adenocarcinomas after
Transplantation of Rat Glandular Sto-
machs treated in vitro with N-Methyl-N'-
nitro-N-nitrosoguanidine (MNNG)
Yuji Kurokawa, Michihito Takanasur, Yuzo
Havasur, Yuko Oano, Nacko TAKAMURA:
‘Experientia, 39, 1404 (1983)
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Inhibition of Spontaneous Leukemia in
F-344 Rats by Tetramethylthiuram disu-
1fide (Thiram)

Michihito Taxanasur,

~.

Takeshi
Fumio Furukawa, Kasuke Nacano, Akihiko
Matekawa,  Yuji
Havasuf: Gann. 74, 810 (1983)
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@ Nucleolar Alterations of Myocardial Cells
and Glomerular Epithelial Cells in Rats
after a Single Administration of Adria-
mycin
Yuzo Havasmi, Takayoshi Imazawa, Takeshi
Kokuso and Michihito Takamasur? Toxicolo-*
gy Letters, 20, 105 (1984)
7v 24420 v RORERTH BT Fr 7 =4
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@ Pathogenesis of Paraquat-induced Pulmo-
nary Hemorrhage in Hamster with Special
Reference to Arterial Constriction
Takeshi Michihito
Fumio Furukawa, Kasuke Nacano* and
Yuzo Havasui: Aeta Pathol. Jpn.,-34(1), 41
(1984)
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Koxkuso, Takanasur,

g 99 Carcinogenicity of Low Doscs of N-Ethyl-

N-nitrosourea in F-344 Rats - A Dose-

Response Study

Akihiko Maexawa, Toshiaki Ociu, Chiaki
MaTtsvoka, Hiroshi Oxobera, Kyoko FuruTa,
Michihito

Takeshi Kokuso, Hiroyuki Tanicawa, Yuzo

Yuji KUROKAWA, TAKAHASHI,
Havasur, Masahiro Naxkapare and Akio
Tanmura:- Gann, .75, 117 (1984)
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ENU i X DEIRIECL RN E RT3 L B2 bR 5.

B MHERR OIS DT, 107 DIEHE
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L 9y A Comparative Histometrical Analysis of

Renal Inner Medulla of Man, Swine, Dog
and Hamster
Takeshi Michihito

Fumio Furukawa, Kasuke Nacano*!, Yuzo

Koxuso, TAKAHASHI,
Havasmt and Tohru Taxamasm*2:” Tohkoku
~J.exp. Med,, 142, 77 (1984) )
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7.
* JRIFBRGET
*2 bk




210 @

& R B OB #

ok

7102 5 (198D

@ Correlative Morphological and Biochemi-
cal Studies on Monocrotaline-induced
Pulmonary Alteration
Takeshi

Taxanasur, Fumio Furukawa, Hiroko Orsu-

Yuzo Havasu, Koxuso, Michihito

ka* and Koroku Hasmivoro*: Toxicology
" Letter,-21(1), 65 (1961)
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Induction of Digestive-tract Tumors in
F344 Rats by Continuous Oral Admini-
stration of N-Butyl-N-nitrosourea

Masaki Toshiaki Chiaki
Martsuora, Kyoko Furura, Akihiko Marxka-

TaxrcucHr, Ogru,

wa, Masahiro Nakapate and Shigeyoshi
Obastma: J., Cancer. Res. Clin, Oneol., 107,
32 (198%)
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1D N-7rAFi=try RHEOURMGEKIZLI:.

7 An Application of Acridine Orange Fluore-
scent Staining to the Micronucleus Test
Toshio Sorunt and Motoi
120, 241 (1983)
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sone @ C-16 (L 253D =<~ T % Betame-
thasone & DRGSR RS 5, BREL=Y Y
AL LTy NAHEE I 5 7.

)

T5MUTF: Y

A
Aﬁnir

Kinetic Studies on Pancreatic Lipase
Activity in Micellar Systems. H, Effect
of Fatty Acid Chain Length of Substrates
Hiroshi Nakauara, Satoshi Oxapa, Kenshu
Hidenobu Ornori* and Masaichiro
Masur*: Chem, Pharm. Bull.] 31, 4213 (1983)
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Impurities in Food Coal-Tar Dyes by
High Performance Liquid Chromatograpy
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@ Gas Chromatographic Determination of
Propionic Acid and Sodium and Calcium
Propionate in Bread and Cake
Yasuhide Tonocal, Amara KmnekaTeE*, Wa-
nthanee Tuanissorn* and Udomkiat PuntHaA-
NAPRATED*: f, Food Protection;46, 284 (1983)
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Enzymatic Determination of L-Glutamic
Acid (L-Glutamate) in Fish Sauces and
Instant Noodles
Yasuhide ToNoga1, Amara KINGKATE*, Wa-
nthanee THanissornN* and Udomkiat PuntHA-
NAPRATED*: J. Food frotectio_{lu46, 522 (1983)
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Ion-Exchange Extraction and High Perfo-
rmance Liquid Chromatography

Yasuhide Tonocal, Amara KiINGKATE* and
Chaweewon HAULAMIAN*:TIEXJ }’z&clzoi,/
46, 592 (1983) -
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Qlj\ Hygienic Investigation on Plastic Food
Containers in Thailand
Yasuhide Tonocar, Amorn WONGRUKPANICH*
and Chaweewon HALLAMIAN*: Eisei Kagaku,
29, 242 (1983)
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mLze.

PR, FIREEN, RO ik 25, 17! S4ARMNTLAZAR T T —CLBHRE

149 (1984)
TP AFAT IV, PAFAT IV, PYAFLT
I VIS0 KERE D U U ATSRR T, ¥R TVEST
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FrrviK 7T ve=T7RKG:3:1: 1, v/V) TL
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& GIREPEY T H B A EEESr Red Fr.) 24
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1334862 Th » 7. TR 5 % K THEITHBHEERL
tel oA, MYy IA—rh OIS O REL
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hio.

1 Idudies on the Pharmacological Bases of

Fetal Toxicity of Drugs (IV)., Effect of

Endotoxin and Starvation on Serum Pro-

tein Binding of Salicylic Acid in Pregnant

Rats

Takafumi ITamr and Seizaburo Kavon: @
<J.Pharmacol.) 33, 1199 (1983)
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~ BEMCMT SHE (563 Diethylene
glycol DAFHH
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27, 801 (1984)
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122 Studies on the State of Dispersion of LPS
b m Aqueous Media by Sucrose Density
Gradient Ultracentrifugation Analysis
Tetsuo Komuro and Seizaburo Kanou: Japan,
J. Med. Sci. Biol., 36(2), 122 (1983)
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WS RL 43503, ABTFIMERNC X b X044k
B AT HEL, —2DE— s &FBRLI:. cov
— 74y, IR & IR SRS R~ L
1TLIA, e id 5 —E0TEFIRICRET %
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IRFEGE R, 26, 171 (1984)

AV FA2Y AT a4 FRTIRFALLTH S
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