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TYIUNEYNANEY AL FOREEREREREE,. Frli=—Z NA
AY—HEEAR (CHL) £MOTRI L, BRE. DTFOL) RBEHS NS,
1) AR |
BB 5 BR509%6 O HAINGI 4T3 M 1.90 se/md. REFEMRIET
W 31.0 pg/mf TH oI,

BEoT. REAERRBICS T, BEETE 1.90 m/nl. REEELET
i 31,0 se/ml ORIEMELHMESE L, ThENZOYOMELTRE. Y0
WEAERES LTHOE,

2) REkRERES

BRIz L 0. CHLAIK 2 2405 L O ASFAATE LU - 45 8. W ho @
BFOTHRBEROBERFRPHBEROBRER GED o nEh o, Kb,
B H R4S AR o0 IR B C WA BRI 0 2 0+ R A SR BB ANE 5 g
ole Tl KEHERAECEOTE. Snix FETHLIUVEFEETONTHO
MBEPHC BT b RBEREOBRIEE IR S hEh - kAt Snix JHF
ETEBY3 0.97 we/mt P EORETE. SEABINEL <5755 5
Bonihol, 22T BLBEOREC DO TEIMRRET - 22 2TOR
BB CRBEAREBERERY ohidh -k, |

3) & B |
SyrandyhnREY A Fid. SEERL-RBEET . KBREAD
CHLATR - i R R B A SR LS S5 L,
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FEORBRE. HEARWECRIRBROFELOVT) (BEI62E 3 A3l
H, BERES 2375, ERE 3065, 62BFKE 3038) BLTOEDH 4 FF A v ¢
473 wHELL . L3UPR GLP (BEFISO%E 3 ASIH, BIREBE, BREH 2293,
SOREIEESE, WEATIRFIG3E11H18H, BOTHE 2338, HAHRE, EBE
8238) WEIWTERLLEDOTH S,
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1. HEL -k
, YHF—F - Yy =2,V (JCRB) MHAFE (19884 2 A. AFR : BRAR)
LkFad 2K AARS —BRO CHLARE. RRSRRRIORIP TR
Rtk

o CHLAREk L. REARTERBROBHEBECICATVILDBHAINT
Wb,

2. HEROWE

B, FBEMmME (RCS; Bocknek. v + &S SFT0521) %#10%EsimL
Jod — 27 MEMIZERRER WOz, MEMEERIRIE. A — 270 MEMEEH [=» R 4 ]

OBE (BAEE 9.4g% 1 L0oFTRCERL. 121CTI6RH. BEERE
BLADB. L-7vsy Ly (BEFA. BKREE) 300 mg £10% NalHCOs #E#
12.5 m ZMATHEML -, 2ERED VENEER . FDoR 9.4¢ % 500
md OFFRCRR L. DUT MEMEE I SRRk HELL 2,

3. RBEEEH
2 X10*o CHLMNEE. B S miE ANy »— U ([E6cem. Corning) &
&, 31CD C0z4 vda~—F— (5% C0:) WTHEL,

4. BHRYR
TyruanF YA EY 4 I F (CAS No. 538-75-0, HEER:DCC, vy FES
) BHEBE~EFEREO
ERERT. FBERCE. RCARBTH S, HFRK CisllzeNe « FFE

.__3__.,



206.3 « B 35~36°C. ML 154~156C OME T MBI 99.7%CH B (

) o AERTUHBBRMENRT L F YETETHI IO &
BELTT & b v EHVE, ERORTHCE L TEEIE S Nk - ks
FBFRFATLLFRECERLAT £ I TORETHRBTE 0.0245
~6.20mg/mf DOMEFRH T IFRIERETH -7 (Appendixes 1-1, 1-2),

5. HRUWEORE

BRME OWELL. MHODE T -k, BRET € by GOLMETZM. o
v &S : DCKIBY9) Wik L CHERELHE L. PO THEE 7 £ v THRA
RLU T OREORBRIRRER A R L &, BRMERERIL. 2TORR
EBOTEERD 0.5% /) RALSCA T, RaEkEERBRCEOTE
BEED L CRBEMAEC RO L BERER L BEREIC OV T, BRYWER
MR O S BNE 4 BHT R MEEFRBCHO T - . 2ORE. HE
ROBEG. T~ CHENHEN RS EMNAMEOSS%ILE) OBTH -
(Appendixes 2-1, 2-2) .

6. MFEFANIRIRER I X 2 PR O BT

Lk RERBIC O 2RBRYE O MR IET B 0. BBRYE oM
W RS RN,

6.1 #HBEH

BT, MRt SHEERL Lo BREREER T, Ve — LICEEE 5.0
w) & BBEOVBRYETEE 25 #0 AimA. ASERIMEL . RENEMILEE
BOTiR. M 4A0NEELLOBBRBER T, ve—Li. MEHEE
# 2.0 md. SOmix (WIRAEZDITIZRT) 0.5 mf & 2 fZMED YEMEERE 0.5 ml
AL B 15 wf OWBYEREEE A T 6 BEAEL k., niEE. ¥
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a%ﬁﬁmﬁmbxicmﬁﬂﬁtbkomﬂﬂﬁuxﬁﬁﬁwaﬁﬁwE&
BT 3~100 ug/ml OMBETHREEEIT- T2,
Ve—Uid 1 REX-SWVLT 28EV R,

SOmix DR

S9*

20 mM HEPES (pH 7.2)
50 mM MeCl:

330 mM KC1

50 mM G-6-P

40 m¥ NADP

FEEK

Pt ok ek ek et PND A

Total 10 mf

% SO : Sprague-Dawley T v M7 x / NNVEF—NE §, 6-RVYIT 758
VEBRSLTCHBLEF v 2 —= @8O 59 (o v FES:RAA-205, 19914
1A s KO RAR-2T71, 19924 2 AEliE) #WAL. Rz T-80CoR
BEENCREL:, BEZOOAMWICHEL .,

6.2 EAERE

HER TR, BREEIETR0b. Y VERBER (Ca**, Mg 280) Tk,
MRER Y » — VIcAE L R 10% R v = Y VIBRERATREEL 2, B
T 0.1%2 U RF N4 A Uy FTRELE,

6.3 HRMBONEL 2 ORE

WRMRO CHLATRII A4 2 MALISIFER 2. BB RMIERT (Y vo
2) AROTEBOMMELTAL. HRYRLES OBERE T 28
WROWES - CREE L,

ZORE. EREERL O WHL R BEBE IS 5850% 0 MR IIH R
1,90 ug/ml. FRBFEMILETE 31.0 vg/md TH -7z (Tables 1. 2 BXT
Fig. 1) »
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7. ERBORE
MRHEREHEROBRL 0. REERBRBECHY 2HRMROBBLER
Bk, BEETE 1.90 s/nl. REMEHAETE 310 /m &L, ZhEN
FREO L OME L TIRE, 4 ORELEREE L1,
1 R |
BEETE. 3BRBONMTRERC BRSO FTEOLUBERT L. KR
O &P GRREAITHR S L Fk e Lk, BH2KOY »— LRV L,

i BE (e/m) ISR (hours)

1) BRI — —
2) fapnigr 0 24
3) DCC 0.48 24
4) DCC 0.95 24
5) DCC 1.90 24
6) EBHESHEE (MO ™ 0.05 24
1) agig™ 0 48
8) DCC 0.48 48
9) DCC 0.9 48
10) DCC 1.90 43
11 i (Me) ** 0.05 48

* RERETE AL BERC 0.5% (v/v) BERmU7Z,
*% MC:Mitomycin C (IBFMEERETEM. v o FES T0ID IR
ﬁ’g’i’k (ABRETIR. oo FES KIGT0) iz U CHEL .,
COMERETRBRREEESBRTICLEIHMONTV S,



7.2 RENER(LE

REHERLE 2. BB L LT SOnix AMAZOBRASD. FEOLIR
£, RROSBIHRERNFRBR LS Lk, ZHIROV +—L
RV,

# WEE (ug/ml) SOmix OB MERFH (hours)

1) AR — — —

2) BExIR* 0 - 6- (18)
3) bccC 7.8 - 6- (18)
4) DCC 15.5 - 6- (18)
5) DCC 31.0 - 6- (18)
6) EtExiHg (CPA)** 5.0 - 6-(18)
1) g™ 0 + 6-(18)
8) DCC 7.8 + 6- (18)
9) DCC 15.5 + 6- (18)
10) DCC 31.0 + 6- (18)
11) EatExig (cPa) ™™ 5.0 + 6- (18

% EES7ENCERED. BEEC 0.5% v/v) Bz,
% % CPA : Cyclophosphamide (Sigma Chemical Co., @ v F&S 67F-
0155) ZEFEHEZEE K GBABRETE. vy tES KIGT0) iE
BRUTHBLU:, coOMBERETLBEREELERTIEHNTHL
nT 3,
7.3 BIniAER
HIE .20 Lo CRBAER L & & 5. SOnix EHEATFTORERT.
L TORERICEOTHEFINR O, RBEIFNARTETH o, €I T
B OEELBEZ DI TOREREREL T, BEBREERL -, BIMRERT
o AEMeE M1 s AR IEEOES) A AR LA
770
REREMT 7.2¢FHEE L. BB E L TNC ©.1 we/ml) ZHV 2HOE
MREBRAERL 7, BINEKER (1) T, CORBERTHHZEMFREBL. B
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BED 0.97 wg/md THEBEHBIIHT ANOENOK T TCH -T2, 2CT1E
MRE (1) OBRE SO TRBESTAiT- .

it B OE  SOmixofFE MHEEE 00M (%)
(ug/md) (hours)
1.) ﬁmﬁﬂlh - - - -
2) ing* 0 - 6-(18)  100.0
3y DCC 0.97 — 6- (18) 6.958
#R (1) 4) DCC 1.94 - 6- (18) 5.396
5) DCC 3.88 — 6-(18) 0.000
6) BB MO*™ 0.1 - 6-(18) —
1) EREE — — — —
L 2) TARETERX 0 — 6-(18) —
@R (I) 3) DCC 0.12 — 6-(18) —
4) DCC 0.25 —~ 6- (18 —
) DCC 0.49 - 8- (18) —
6) BHEHBMO* 0.1 — 6-(18) —

* AEETEFVEROL BEERL 0.5% wv) BRRLE,

k%% MC: Mitomycin C (IFEBSEETEM. u o FFES T030JK) EHH
2Pk RIBEETIE oo B2 KI670) ERLTHEEL 2,
COMERE CTRBRARREERT I ILMHONTV S,

8. WEikiEARTERE
1)%%&?@2%@ﬁm\zm@i?%%ﬁ%ﬁﬁ%ﬂiyﬂﬁ&ymax
IITEERE A, BERTERERIBOWIEL Y vBEERE G, Mg %8
aam>?%m\&%%sufyy@&%mwzm@L\mmzmﬁmﬁm
g0k,
2) 1,000~1,200 rom T 5 ARIRILL . EIEARTHO BIRE L M 3
a® 0.075M KOl SREAMA 5 2 & 10X D W0 BB RME ST - fo.
3) BB, BEEO LB A TR @B 22 —A=1: 3 u/v)
6 b E A FHM 58

B 1.000~1,200 rom T HSEEITL 2,

<y VS LTRSSV TEEL. 20

f<,

[ae)



4) Bk LEERS. BUHFBEI L TRENA TR YRy 5 4 V)
XD EEESE 1,000~1,200 rpm T 5 BRI L k. - OBRERER
DRULIz, |

5) WikLTE L EEOMBLEME. 0.2~0.5 8 041 7RENA 5
BB SR, ,

6) MRZHEEOLEE. HOPUDRBELTHEVRLRTA KI5 2 LICHT
L. 20T EREL 1,

7) A54 FERER Y »—LIZ0E 0 BERL 7,

8) ASAFISAD7 A VRSIHMET. BBRRBNES. BESHLV
254 FEBEFRALL,

9) BRLZRATS A Fit. ¥AFERE (Merck) 4.5 md % W15 U vEHBER
(pH 6.8) 150 mf WidHh L BB TH 8 nEiatk. EEkTBIIIL
THREEL 72,

10) BELA2S5 A FERI. BWESHICAS A Fr—AlANh. F—RICl
HRREBNES. EXEHOBREWHRLCHEEL .

9. BEEA

FBLERS A FERDS B, 190 Y »— Lok BE5EAE. B
HOWEERZNTNT 51 Y FORBTHMTLE, $5b5, BBENIRL
TOBNEER S S RGHBAEL. BEEEAET M 2VLTR. 254
kD2 ORELTEEED 2 7 — Y ORE CRSREER LY,

DEROA L. BARBEREES,. WLBURG (1) HHERLDH
RIS TIF . WEEES B0 BREAEEOE » » 7. G, g X
OWBES OHE S EHPHE (polyploid) OHEEOVTBEL Y, 1M
BRBC OV I 1 B0, AEHNIT ST 1 1 BS00ME O B R £
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AL,

10, & HE

LR, S KRR L SRIRALER D1 D SHTRR,
ER L RR. SRR OB L. BEEROB OV TEHL, BB
WA EREREA LI,

LEakRERAE T MO RBEE I DT, 74 v ¥+ —® “Exact proba-
bility test” B & 0 ISBERHIBEE & BURWIRIMLIERN 5 X ORI IGH & B0
HBRMOBEERRTET - .

BERIR O R R ARIE o0 T ORRIE . S O RMIR L.
RERRREE T SHMOMEN 5 SRR, 5 %L L1006:kB 4+ R,
0% LB E L,
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FER & &

B L 3 RBESTORBEE Table3 RLi,
DOC & IA TR & UASRHREE L R BB B0 T RO kw5
TE A S AGREMEORMER AR E . N REKOMEREY & B
MROMBEECERSENIRBD o, e ToRBERTERTH - 2,

RUEMALE I & 2 REEATOREE Tabled IKRLA,

DCC AMA T SOmix FAET T ORHMEL 2 ZBERC SO T, LThD
BEkORERR S L R OE B RINERY b N ke

—%. Somix EFETORERTE. 2 TORERTHRMBENE O HITh-
oo 2T AFARSATWENE NS E TREEE L. BMRBEER
Utz (Table 5), ZD#EHE. 0.12. 0.25. 0.49 wg/ml ORBEBIZENT.
FRHREAOBERE S L CERMROFTEREMLRED b hish ok,

BB E U THWBEBETO N0 AE#. XU SOnix H#ETTO CPA
TR TR AT (cte) DREMKTH (cth) REOBERRE S OM
RIAEER BT S ni,

BE. ARBOERC S0, RROEERCERELRETRO 052 T
Ui no R BRRURRIEED > ORBI A, - 1o



AR/ Ea & :‘/Jida WERY A I F (DCC) V. BEHE D4R ¥ X U 4QRFHEIL
| BEABVThORRC VT, LRI REKORERE & RIS
BRLUAN T, $he. REEHLED 6 BRI X 2 BMERESVTH.
TR Rk B RARR R XA b IS o fe

BT, DOC . HEOKBEH T ORBKEEEBRLIL LBBLE,

> Bk

DBABRRERRFS  WAHVHRBRI PR  LEWRIC L 2LBEREET |
7 A, PIAEE 1988
DA B Kk <&GT>LakEFHRF -8 T4 - V-3 1987



Table 1 Inhibition of cell growth treated with dicyclohexylcarbodiimide(DCC)

for 48 hours by direct method in CHL cells

Cell growth (% of control)

Concentration
of DCC
( pg/ml) Average
100, 100 100.0
3 18, 18 18.0
10, 9 9.5
13 2, 0 1.0
25 0, 0 0.0
50 0, 0 0.0
100 0 0 0.0

Cell growth was counted by Monocellater T™ (OLYMPUS)



‘Table 2 Inhibition of cell growth treated with dicyclohexylcarbodiimide(DCC)
for 6 hours by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of DCC
( pg/ml) Average
100, 100 100.0
3 102, 98 100.0
6 102, 101 101.5
13 90, 71 80.5
25 56, 52 54.0
50 42, 40 41.0
100 ‘ 28, 28 28.0

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 3 Results of chromosome analysis of Chinese hamster cells (CHL) treated with dicyclohexylcarbodiimide (DCC) by direct method

Concent- Time of No. of No. of structural aberrations No. of cells

Group ration = exposure cells 2) Others Y with aberrations Polyploid4) M)

(Lg/ml) (br) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA- NA

Controll) 200 O 0 0 0 0 0 O 0 0 0(C 066) O (C 00) 0.00

Solvent” 0 24 200 1 0 0 0 O 0 O 1 0 1 ¢ 0.5) O ¢( 0.0) 0.25 :

DCC 0.48 24 200 3 0 0 0 O O O 3 0 3 15) O0(C 0.0) 075 - -

DCC 0.95 24 200 0 0 0 0 0 0 O 0 0 0 ( 00) O ( 0.0) 0.38 - —

DCC 1.90 24 200 1 0 0 0 0 O O 1 0 1 ( 0.5) O ( 0.0) 013 — —

MC 0.05 24 200 21 42 59 0 O 1 10 133 0 81*( 40.5) 71*(35.5) 0.38 + -

Solvent? 0 48 200 2 0 0 0 0 0 0 2 0 2 ( 1.0) O ( 0.0) 025

DCC 0.48 48 200 4 0 0 0 O O O 4 0 4 ( 20) O ( 0.0) 0.38 — -

DCC 0.95 43 200 1 6 0 0 0 O O 1 0 1 ( 0.5) O (C 0.0) 025 — —

DCC 1.90 48 0 Tox Tox

MC 0.05 48 200 10 40 69 0 2 0 O 121 1 78*%( 39.0) 73*(36.5) 0.25 + —

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome
break, cse : chromosome exchange (dicentric and ring etc.), f: fragment (deletion), mul : multiple aberrations, TAG : total no.
of cells with aberrations, TA : total no. of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration,
MC : mitomycin C. Tox : toxicity 1) Acetone was used as solvent. 2) More than ten aberrations in a cell were scored as 10.

3) Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations.

4) Eight hundred cells were analyzed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

* : Significantly different from solvent control at p<0.05



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with dlcyclohexylcarbodumxde (DCO)
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations No. of cells

Group ration mix exposure cells 2 Others3)' with aberrations Polyploid4) Jud.gements)
(png/ml) (hr) analysed gap ctb cte csb cse f mul  total TAG (%) TA (%) (%) SA NA
Controll) 200 2 0 0 0 0 0 O 2 0 2 (10) 0(CO0.0) 0.13
Solvent” 0 — 6-(18) 200 0O 0 00 0 0 O 0 0 0 (C00) O0¢(O0.0) 0.13 v
DCC 7.8 — 6-(18) 0 Tox Tox
DCC 15.5 — 6-(18) 0 Tox Tox
DCC 31.0 — 6-(18) 0 Tox Tox
CPA 5 — 6-(18) 200 1 4 3 0 0 0 O 8 0 1 (05) 1 (05) 050 - =
Solvent” 0 + 6-(18) 200 0 0 0 0 0 0 0 O 0 0 (00) 0¢(0.0) 063
DCC 7.8 + 6-(18) 200 4 0 2 0 0 0 O 6 0 4 (20) 1 (05) 0.38 - =
DCC 15.5 +  6-(18) 200 3 0 00 0 O O 3 0 3 (15) 0 (0.0) 0.00 - =
DCC 31.0 +  6-(18) 200 3 0 0 0 0 0 O 3 0 3(15) 0 (0.0) 0.00 - -
CPA 5 + 6-(18) 200 32 66 136 0 0 3 20 257 0 113*(56.5) 109*(54.5) 0.50 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome
break, cse : chromosome exchange (dicentric and ring etc.), f: fragment (deletion), mul : multiple aberrations, TAG : total no.

of cells with aberrations, TA : total no. of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration,
CPA : cyclophosphamide. Tox : toxicity 1) Acetone was used as solvent. 2) More than ten aberrations in a cell were scored as 10.
3) Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations.

4) Eight hundred cells were analyzed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

* : Significantly different from solvent control at p<0.05



Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with dicyclohexylcarbodiimide (DCC)
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations " No. of cells

Group ration -mix exposure cells 2 Others3) with aberrations Polyploid4) Judgements)
(pg/ml) (hr) analysed gap ctb cte csb cse f mul™ total TAG (%) TA (%) (%) SA NA
Controll) 200 .0 0 0 0 O O O 0 0 0 (00) O0(CO00) 013
Solvent” 0 — 6-(18) 200 2 0 0 0.0 O O 2 0 2 (1.0 0(0.0) 0.38
DCC = 0.12 — 6-(18) 200 3 00 0 0 0 O 3 0 3 (15) 0(0.0) 0.13 - =
DCC 0.25 — 6-(18) 200 4 1 1 0 O 0O O 6 0 6 ( 3.0) 2 ( 1.0) 0.13 - =
DCC 0.49 — 6-(18) 200 3 0 0 0 0 0 O 3 0 3(15) 0(0.0) 025 - =
10 37 46 0 1 1 O 95 0 68 *(34.0) 65*(32.5) 0.13 + -

MC 0.1 —~ 6-(18) 200

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome
break, cse : chromosome exchange (dicentric and ring etc.), f: fragment (deletion), mul : multiple aberrations, TAG : total no.
of cells with aberrations, TA : total no. of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration,
MC : mitomycin C. 1) Acetone was used as solvent. 2) More than ten aberrations in a cell were scored as 10.

3) Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations.

4) Eight hundred cells were analyzed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

* : Significantly different from solvent control at p<0.05
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