2, 2-IXFNL-1, 3-
FONRT I
D FoeAZ—F-NAZXT—
EEefHig - HEHuL S
e A FE S ER

EAESEEHES B

HEEARRERES Y 5 —



1.

Sy Ot o Lo DD

7

8.
9.
10.

ﬁz}-ﬁ L ;’ﬂ}m@ ......................... e e e
BREOTE B B
CBEEE L e
CREERME R
. R ORI e
. R & 2 MR OB :
6.1 SERERE o S
6.2 BEATERIE oo =
6.3 ATEIVRIOTIE & 2 OFERL oo oo
R T —— S B
L REE oo B
R e

T
WA o S
e Ll SRR TR .

%{55&&%@ ......................................................................................

¢t
e

=2

TR

Tables 1~4, Figure 1, Appendix 1



k222 5y}

2:2-V A FN-1,3-7uny Ok —n (P DPD) ORBEERFEREL. 7
vA =X NARS BRI CHL) ZHOTRE L, SR, UTok
2B D,

1) MR HR R

BEES LUCRBERLEOVThORIERER (0.01~1.00 ng/me) kL
T HWRAIMEITER GBE S niSh - 1,

BT, BBERRTEARCESV T Bk RBEEELEE B 1.00 mg/ml
(10 mM 129 ORHREABEREE L. 20 LOREEFHRE. UORBELE
BELLUTHOE,

2) BREARERR

B &L 0 CHLAR A 24B5 R b & P 4GS RIALEE L 2ok 3. W3 h o iREE
BOTHREROMERECEBEMROFZRIEA R oo te, —h.
RBTEHLR BT D, SOnix FETELCEFEETFOL OB
WTH. RBEAREOFBREARRD onEh -1,

3) % &
2,2-V A FW-1,8-7unNvIF— it SHERL RBREET . BBE
Ao CHLAR REEREEBR LSO EERL



S

OECDAEHLELTTHhRTL 2B & 2 e st il 0 1
& LT, BEERBF YR CHA T REZ2EMER OISV, 2,2-V A F -,
- usy i (OPD) OREMEC LT MREZPHRELFET 2
B Fod X NnARS-BEER CH) 2RV CRERENREERNH
BREEmL I,

LR OREE. THBLEMR R RBOF ROV T)  (BR62H 3 A3L
H, RREE 2375, FRE 065, 62ERHE 303%) HBITOECDH A FI4 v
473 e L . {LEWE GLP (BERNSSAE 3 H31HE, BERFEMI9Y, FRE 229%,
SORLRIBES S, WETIEMGSEILA 180, s 233%, #E5385, 638k%E
823%) WHIOWTERLLEDOTH S,



kel s s T8 s

1. 8Lk

Y¥—F Yy =227 (JCRB) 2o AF (19884 2 A. AFHy : #8410
LitFodAz—X - NAAY—HRO CHLAIKEZ. BARGERI0REIA Tk
A,

O CHLARERR . ReARERROBIBEIC T Ch TV ILDEHIAT
Wb,

2. BEgofHi

B, IREmAEE (FCS; J.R.Scientifics v v F&S C01940T) %#10%
BminUie A4 =2 VENERR AR O, BRI 4 — 270 MEMRE [ = o
24 OBAK (HARSE) 9.4g% 1 L 0RWKCEAR L. 121°CC155 M. Bt
ARBELOB, L-7vy 1y (BREFEA. BREEE) 300 ng £10% NalCos
B 12,0 me EMACRELL . 2EMEO MENEBRRE. Eiloli 0.4¢
% 500 me OFEKIER L DUF MEMEERE SRR B 1o,

3. BRE&H
2 X104Eo CHLfR.. BB Smr ANty »— U (%6 cm. Corning) I
Fx.37CD C0z4 VFax—F— (5% C0z) ATHEFELL,

4. BER
2,2-Y AFN-1,3-TuxvIF—n (CAS No. 126-30-7, W&¥5 : DPD, w o b
#5: ) WHEBORRT.

T = VSR RIZ65% (w/w) BT B, TR Cslli202 578 104,17, B

— 3 -



MHO123~127 coME . JUER 99.15% ThH B ( ) o AE
BT mBREN R Ech AL &G, R E LTEREKER V. B
RO ZECE L CEBHREE O N o ot BREBWR I {LEMRZE X
WU — a5 GRERGHEES  M-91-165) wh U 2iah (YK To
TR T 2.50~50.0 ng/m OBWEEHC SRR ETH - %,

h. BERIEORE

BRWEOFENS. FHO O ET -7, FREREK (REBEETS. oot
F% : K0JB4 B LT KIDTY) wiph U AEL L. DO e A ¥k ¢l
R U OIE O BREO B RRER - RE L, SBYREHERL. 270
MBI BT 10%G/v) DL emA ke, RnkRERRCEY
Tt BEER SO LR O B AR & ROV T, B
BE A 0 & BT BBUFR S ILERB OB T » L. £ DR,
MER OB . T CHFERRFN CEESREMRMEOSRIL) olTHh -
7o (Appendix 1) o

6. RORIHEAEIHRER T L B BRI DIRSE

Gt R R O 28R O MR A PUE S B 0. REE o
B B 4 g e o,

6.1 REREAM:

EEETE. WL SEHBEL O BRRBEER T, vy —VICRRIR 4.5
ml ERBEORBYEHEE 0.5 nf A, 4QRFRIRE L 22, HBHEHEILE
WEBNTE, ML 4 HMER L0 BEREAIE T, vy — Lo, MENETER
1.4 mE. SOmix GHARAVIFICRY) 0.5 mb & 2 fBEEO MENEER 0.8 m %
AL Fi 0.3 me OWERYERER A A T ORI L, AR, HEEQ



BEgC L., i IQRREE L, NIsens. mig. Rahgibke b
W2 0.01~1.00 mg/mg O®PHCHKEATT - 12,
Yae— Uik 1 EECOODT 2R,

SOmix O

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl.
330 mM KC1

50 mM G-6-P

40 mM NADP

225 4

ot o ok ok peed IND CAD

Total 10 mf
% S9 : Sprague-Dawley 5 v M7 2/ NHWEX—-VE B, G-V 75K
vEBRBLUTHBLU S v a—2 A8 S9 (oo FEFS RAL-254,
19914F 5 H BLE+H L U° RAA-25T, 19914F T HELE) ZMA L. BT T80
COBBEEMIC R, Lg% 6 DAL ME L 2,

6.2 BRIk

BERTHR. BERER OB, U VBHEER Ca*, Mg AE8T) T,
RREAS v v — LT U R T 10% ik v U VIRRE A A TRIE L /2. [
Efg. 0.1%27 YRy A4 Ly P TRELE,

6.3 HEEMHOKELEZORE

HERE O CHLRERR I X4 S HE A MIHIPE A . BRI REET (Y vy
R) AROTEBROMMBEEITNL . SRRV RLER OFEX RE X 5k
W DA S » THREL LR,

ZFORER. B, RBEE LSS b, WL 22 REWR 0.01~1.00 mg/
md) BV TR L A HRIEIIBE I NS o e (Tables 1L 2 AU
Fig. D »

5.



T. KRB ORTE
MR ORI L 0 . QA RERBRCH L o3RI E o BB LR
B, bk, RERtHMeE & b 1.00 ng/me (10 i) & L. 2hEnkal
HRED LOBEETRE. MOBELERBE S L,
7.1 E#k
BHEE TR, IBRROMERERICHBERLAD. Tioll#z&kd, i
BEOD S R IR R S Rl & U, BB 2RO Y » —VERIVI,

idd R (mg/mb) JRTENERE Chours)
1) ML — -
2) VABLHR* 0 24
3) DPD 0.25 24
4) DPD 0.50 24
5y DPD 1.00 24
6) BStEHHE (Me) ** 0.00005 24
T) iREEE 0 48
8y DPD 0.25 48
9) DPD 0.50 48
10) DPD 1.00 48
11) 5t ehia (ne) (0. 00005 48

* JRRUREKEM O, BREC 10% /v) BRI,
k% MC: Mitomycin C (BFIRERE. v o + /S 604-AIK RS AAEY
K ARBHEETIE, oy &S KIDTY) CEBLTHEILL, 20
RERE CRBERRFLBFRT L LMHOAT S,



7.2 {CHIREEALE

PR L T SHRBE & LT SOnix A ROWEEAEY. Tl o138
iR, WBROSLIMENEIEERR & RS L, SB2B0 Y v -1
AR,

# MEE (mg/mf) SOmix DM MR (hours)

1) AR - -

2) iagExE* 0 -~ 6- (18)
3) DPD 0.25 — 6- (18)
4) DPD 0.50 — 6- (18)
5) DPD 1.00 — 6- (18)
6) EHPEXHI (CPA) ** 0.005 - 6- (18)
T) IREExtR* 0 + 6- (18)
8) DPD 0.25 + 6- (18)
9) DPD 0.50 + 6- (18)
10) DPD 1.00 + 6- (18)
11) BtExfHg (Cpa) ** 0.005 + 6- (18)

*  IREREFEACER O, B 10% /v BEmLE,
% % CPA : Cyclophosphamide (Sigma, 2 » F#% 67F- 0155) WyESTH
K (CKIBEEETH. uy FES KIDT9) winfR L CHBIL 1,
CONHEE TRBEAREESERT I MM TV D,

8. BetaikiEARTERLE

1) BERTO 2B, 2e 3 FERKRBEN 0.1 -/l 2735 K
S RERICINA . BERTHRSBoMEE Y vBBER Ca'*, Mg &S
E20) THOS 0.25% b Y Y VIERAEFOTEALL 10 nt OFERER
EY,

2) 1,000~1,200 rpm T 543HEE L. LA TR OB MR 3
md® 0.075M KC1 IRRAMA 2 & & X D #3305 MK AT - %,

3) IEEMITR. RO B AL TR @ 2y —=1 13 v/v)

.



FomlE A, THDPORHMCE Ry 7 4 VI UTRMSECEEL. 20
# 1,000~1,200 rpm T 5 EHEKE L 72,

4) HiLk FEERS, BOEREIV TREMACHREE <y 574 v
wh O EEESE 1,000~1,200 rpm TS ARIER L 2. C ORFEE R
DRL Tz,

5) BIEL R a0k, 0.2~0.5 nt O v 7RAEMA 5
TR A

6) HREHROLEE. HOoMLDEBRLTEOEAS A V752 LICHET
L. Z20F £ L.,

T) ZA54 FERIEY » =13 6 E-HL -,

8) R34 FI 3207 nR MM HET. BBEREINES. BESBLY
A5 A FHESERALL,

9) BWBLIRAT A Fid. FAYEH (Merck) 4.5 md & W15 Y vMEEER
(pH 6.8) 150 mf iz LA RE TH 8 SRk, HEkcRITIL
TREZL 1z,

10) BELAS 4 FEAZ. BESHICAS A Fr—RAh. ¥ — A&
RERIBNES. EAEROBMERRLTREL .,

9. Pk
TERIL 7o 5 4 FEADS B, 120Y»—hbiBoh B s85%,
BOBEENTNENT 54 ¥ FORETHT Lk, THDB. REENHRL
TV E RA - AR AL, REAHT M0 T, 254
b L0 2 ORE ARG D 2 5 — ¥ OB C g i L i,
REROHL. HARREREES. WABRGR 0MS) HHAECL 55
B TITO. Rtk IS 20 R KR O v o L W, AR L



ORERT OH AR (polyploid) OFEZ DV THE LY, T
ROV T L E2000H. FEMERR o 1 BS00E o 43 B h Bk 4
L7,

10. gk & HE

HAEERR . BEES L OB A & SRR R I DO T OB R.
BEL M. BERFOoMM IR, SEMRoB>VLTHEH L. &t
B AL 2,

SRR 2 E T 2RO BBEECOWT, 74y v —D “Bract proba-
bility test” B & O IABTIRAE & B AL EE AR R0 L OV TR IREE & Btk
SR OB/ BERE LT - 1o

WY O iR BRI T ORRHE L. T & ORE R R L.
QRN T 2MBOMEEA S WARMERME. 5 %L L10%6AK M4 BT
10% L EafBtE & Ui,



BRI L 2REEMTORREL Tabled WAL,

DPD % JnA C24W5R 45 & QISR L e BREEIC B VT N bRk O
ERFORREECHEEENEED ond 2 CoRERcBETh 1, —
Fs BHREREC DO T O ERCEESEMES o hiih o k.,

RERAEALEC L 2 3vmka i OR5RE Tabled RLZ,

DPD #MAC SOnix TR LUIERAT T 6 RHRE L L ZBERTBL
T DTN HRBEEAOEERE L LUORBEMROFESENIRD o &
TOMBMETRETEH - 2,

B S U THO 2 EEETO IC BB, HX0 S9nix HFHETTD CPA
IER T 3R BN RRE (cte) PRESRUNT (cth) L& OBMERTE b oW
RAEEE BRI N,

k. ARBOERC S0 KRoEEECBREERITRVCOH S TH
LAGIS M o 1o BRER ORI B & DI LS o Fe,

_— 1 0 —



Lo ¥ = e
b i il

2:2-F A FW-1,8-7 v I =0 (DPD) W, BB O24R B L U8
FRH L 20T hoiBic s T b, CHLR itk oRE BE &AM
WEBRLEN o o F e RHEMLEO 6 WAL X 2 80HEBE BT
b. ERC RBEAREERERAERD o hih o,

BT DPD . LEORBEAM FeRaEREELARR LSO EE/RL,

D) BABRBRE RS - WAPHYRBRAHSE - APWEC X 2 RaKEE T b

7 A, HlAEN 1988
DA B OB <K@ >ROEERRRT-% 74 v —gh 1987

. 1 1...



Table 1 Inhibition of cell growth treated with 2,2-dimethyl-1,3-propanediol(DPD)
for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of DPD
(mg/ml) Average
0.00 100, 100 100.0
0.01 72, 95 83.5
0.02 93, 102 97.5
0.03 109, 114 111.5
0.06 131, 118 124.5
0.13 115, 118 116.5
0.25 97, 95 96.0
0.50 90, 95 92.5
1.00 90, 100 95.0

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 2,2-dimethyl-1,3-propanediol(DPD)
for 6 hours by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of DPD
(mg/ml) Average
0.00 100, 100 100.0
0.01 9%, 103 100.5
0.02 99, 103 101.0
0.03 | 97, 98 97.5
0.06 9, 97 96.5
0.13 %, 100 98.0
0.25 97, 100 98.5
0.50 9%, 99 97.5
1.00 98, 99 98.5

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 3 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2,2,-dimethyl-1,3-propanediol(DPD)

by direct method
Concent- Time of No. of No. of structural aberrations 3) No. of cells 4 s
Group ration  exposure cells 2) Others with aberrations Polyploid " Judgement

(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 1 1.1 0 0 O O 3 0 3(15) 2( 1.0) 0.38
Solvent™ 0 24 200 0O 0 0 01 0 O 1 0 1 (¢ 05) 1 05) 038
DPD 0.25 24 200 0 1.0 0 0 O O 1 0 1( 05) 1 05) 0.0 - -
DPD 0.50 24 200 O 0 0 0 0 0 O 0 0 0(C 00) O ( 0.0) 0.00 - -
DPD 1.00 24 200 0O 0 01 0 O O 1 0 1 (¢ 05) 1 05) 050 - -
MC 0.00005 24 200 3 4270 5 2 0 0 122 0 83*%( 41.5) 81*(40.5) 0.00 -
Solvent? 0 48 20 1 0 0 2 0 0 0 3 0 2 ( 1.0) 1( 05) 0.3
DPD 0.25 48 200 0o 1 0 0 1 0 O 2 0 2 ( 1.0) 2 ( 1.0) 0.3 — -
DPD 0.50 48 200 21 01 0 0 O 4 0 4 ( 20) 2 ( 1.0) 0.38 - -
DPD 1.00 48 200 1 2 11 0 0 O 5 0 5(25) 4 ( 20) 025 - -
MC 0.00005 48 200 9 50 92 9 4 7 0 17 1 90*( 45.0) 86*(43.0) 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. 1) Distilled water 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 2,2,-dimethyl-1,3-propanediol(DPD)
by metabolic activation method

Concent- S9 Time of No.of No. of structural aberrations 3 No. of cells 4 5
Group ration mix exposure cells 2 Others with aberrations Polyploid * Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul " total TAG (%) TA (%) (%) SA NA
Controll) 200 0 2 1 2 1 0 O 6 0 4 (20) 4 (20) 038
Solvent” 0 - 6-(18) 200 1 1.0 0 0 0 O 2 0 2(10) 1(05) 013
DPD 0.25 — 6-(18) 200 2 0 0 O 1 O O 3 0 3(15) 1(05) 025 - -
DPD 0.50 - 6-(18) 200 O0 1 0 O O 0 O 1 0 1 (05) 1(05) 0.38 - -
DPD 1.00 - 6-(18) 200 O 0 O O O O O 0 0O 0(C00) 0(00) 025 - -
CPA 0.005 - 6-(18) 200 O0 1 1 0 O O O 2 0 2(10) 2(10) 013 - -
Solvent” 0 + 6-(18) 200 1 1.0 0 0 0 O 2 0 2 (10) 1(05) 013
DPD 0.25 + 6-(18) 200 3 501 0 0 10 19 0 7 (35) 5(25) 013 - =
DPD 0.50 + 6-(18) 200 4 2 0 0 O O O 6 0 4 (20) 1(05) 013 - -
DPD 1.00 + 6-(18) 200 1 2 01 0 0 O 4 0 4 (20) 3 (15) 025 - -
CPA 0.005 + 6-(18) 200 4 1 121 1 O O 29 0  24*%(12.0) 20*(10.0) 0.00 + -

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. 1) Distilled water 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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Fig. 1 Inhibition of cell growth treated with 2,2-dimethyl-1,3-propanediol
in CHL cells
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