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[ #71]

FTOEL YY) a—- VORBKRREERIER, FrA=—X - NAR Y A
(CHL) % BV THRET L 726

1. Ha g 5 0 SER

BEEEB LU SEE bR i, LB LZBEHGE (0.06 ~ 1.90mg/nl) T50% *
B2 HHHHMEERERED O N L 2o /2,

o T, BEFRREHARICBY T, EmH#E, ABHEEES D 1.90 mg/nt (10 mM)
DUFPBE*FNFNFHBEL L, TD 12 OEE*PIRE, /4DBRELRBESL LT
Buwi,

2. R RRERBR

BEHEICL Y, CHL AL % 2405145 & P aBBF ML L 75 -, T RTCoO BRI ITB W
T, REEOHIERFTRLEEMENMRBOBRIEA RZO O o7,

7o, NHEHALEDOSIMIx FET B LUIEFLETICBN TS, TRTOLMFECLE
EORGERE LEB N OFBRIEARRD SN Lo 7,

3. *ham

MY 7OoE Ly a—uid, EEECBIT 52480 (0.48~1.90 mg/nd) B X U 480F
FIALER (0.48~1.90 mg/m¢) DBMLEREEIC BT, CHL M3 ek ilig R L EMME
HMREEFRELEr o712,

¥ 7o, ARBHEMALE (048~1.90mg/nl) KK BWTH, TRTOREKT, Ratkotl
EREBLIUVBEEMAROERBECHELMMIZED LN o /2,

#oT, M) T7OEL YY) T-Vid, LERORRENT THRBREN O CHL M3
BERAELZFERLEVEHERL
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OECD It #F D EREURRIFR 2 BUREFEO-RELT, PV TOELY Y
- VoEFEMBECRIZTHREGFENEELTFMTE720, F¥ A =—X - NLAXF—
MM (CHL) A TRBREARBHRRERR L ERL /2 |

LROREIE., [HHREFDE R LIRABRO FEC2WT] (BM2E3IA31H, BRIR
¥ 2375, HKRE 06T, 62ER/E303F) BLUOECDH A FT4 » [ 4731HEH L |
{LEHE GLP (IBASIEIA3IA. RIRES 395, TRE 2295, S0OEFE 855 . WETH

F634E11 A 188, |ARFE 2335, WAL 385, 3ER/E 8235) KETVTERK L=,



[##E & UHE]

1. 8 LM

DH—F -V V—Xnrs (JCRB) o AF (19884F2H . AFE | 4L 40) L~
Frd=—X - NARF—HROCHL MM % . MIAHLR 108 UHTREBICH V72,

C o CHL Hifatkid, —BIMEEY R ICH L TREBERENSVWA2OFEHs L Tw 3,

2. BERBEOFH

B#ICIX, RR8 MK (FCS : JRHBIOSCIENCES, T v b&5 : 1C2073) % 10% ¥§i0
L7:A =27 )V MEM W EF 1720 MEM BE3EHIE, A =7V MEMEH [=v 241 @
WX (BKBIZEMRR) 04g% 1 ¢ DRYEKICEML, 121C T155H. BERXREREL
DL, L7V Iy (BEHA. BARERR) 300mg & 10% NaHCO,FH® 12.5 ol %
MR THEEL 7z, 2EBED MEM EFHBIE, LEOEH 9.4 g% 500 ¢ DERFAKICHER
L. LT MEM 538 L ABICHIS L 72,

3. BEEMG
2X10°@ED CHLAIKL %, $EHW Sl FANT 4 v ¥ 2 (F6cn. Coming) ICHE &,

37T CO, 41 v Farx—%—(5%CO, ) NTEFEL 7=,

4. HEME L L UG B E

(#mE ]

(% ) FusOELYZYI—N
(& %)  TPG

(CAS No.) 24800-44-0

(o v b F B)
(4 F ) CH,0,
(5 F B) 192.26

(#ti E)  98%LlE
(T W) EEEHEAT, KICTE, ha28TOMETH %,
(12 it &)



R F & ) =ZERRF
(& E ) BWRFECIBWIRE,
(BfPToOREN) BUYNERFSTCENEETERL /-2 — A KRB (RERGET
m&FS © M92-219) (B HEBFFTCHOLEMRERTIZ, 3~
50 mg/né DIBEFEIH CARFMIELETH o720
(Rt BB K ]
1) EEEORBRICHIWE
(1t ot %) <AL vC
(W& %) MC
(o v b & 5) 703AK
(% & %) BAREELIE®)
R F £ #) BBEBARF
2) REHEEtEOSBRCH 2 WE
(4t & £) YrukxRI7IF
(W %) CPA
(o v F ) 6TF-0155
(8 #)  Sigma Chemical Co.
B F % #) ®EART

I

5. HERME DIREL

BEDE OB, FHMICT o B LTESAKR (KREREELSEN), v
FES D KIGT0) AV, FRREEEICHEM L TR (AR, REERER
EREDIZI00mMM ICHE T 519.0 mg/nl) 2WEL ., 2V THB*BHTHELAFRL CH
ENDBEDERYERNBEEER L 72 HBRYERNREL, 2TORBRIIB W TEER
10% (VW) 272 % £ HICX 72o BREERFERRICBWTE, BERE B L UREHERLE
CHW-SBEREMBERCOWT, HRDENEEDERIE * REMERIILE
MRELBVWTITo 7 TOMR, MBBOBER, TXTHEFREAN (PHIEN
WMENES% LLE) ofETH o7 (Appendix 1) o



6. RAEREMN

BEEETIE, MR Z3HEFEELICOLERBEZE T, 74 v ¥ 2 IEFER 45l L 5
BECHBRYEREE 050l MA ., 24RM 5 L P43WFHLELL 72,

RBEUALETIE, M % SHMERE L0 LR E T, MEM B3 . 2BEED
MEMEEFEH., BLUSOmix2 FNEN24 .8 . SOEUSTRELEBE 2Tl 2 F4 v 2
WA 72 72, SO mix FEFAE T OLIE I BV Tk, MEM 8 B L UEEED
MEMEEE 2 ENEFNS . 1DHETRE LBH 2Tl 274 v Y2 XMA 120 F DIk,
S5 03n DHERWERBEELMA T REMAI U 72, MK THR, FEELEEBICK
L, HI12ISKEMBEEL /20 SImixDFABII T RROMEKTIT o 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50mM G-6-P

40 mM NADP

AKX

bt bt et pes s D) W

S5 100t
* SO . Sprague-Dawley 2T v MIT7x /3 VES—NVE 56-RVVTITHRV RS

LTS Ly a—< YER)D S9 (T bFEF . RAA281. 199248 A 545%) #MEA L.
FAET C—80CHBEBMAIRFL =

7. HORELETE I SER
REARFARCAVIERDEOLINBELRET 5720, BHRYEOMKEHEICR
T EBEWNI,

7.1 MLERLGH

EHE TR MAEEIC 2V T, £ -AHERLE TR, S9mix fF1ET B & USEFE
TOMBEEIC DV CTHIFIHIE MR AR L ERE U 7o LB, Ef#HE, ASNEHk s
HICHERB P TOHRIEBES 0.06~1.90 mg/nl (10mM) OFHEADEEYH Wz, 74 v
Y2t IEEIC oW T 2HAE W,



7.2 RERVEERE
R TH, BEREERET-OL, 10% "< YEABRYINATABET 4 v > 21244
EEL-HRECEHELE BE®R, 01% 2V ANV LF Ly b TRBL,

7.3 HHAIHIOEEL £ DR

HEXYE o CHL M43 5 M M RIVE 3, BB AR FEE Monocellater.
A USAKETERR) 2AVCEROMME 2FHI L., BB ELEROSKTRE
T HMIAMED % b o THRIELE L7,

ZTOMEE. EEE. ABHEERACEOSIMx FAETB LU EFET EDICAB L - BEH
BiC. 50% %X % HASHHVER LB bz o7 (Table 1, 2. 3 B LU Figl) o

8. AHERDER

MRS RERDER L 0. REBERFRRTHC 2EBMEOBRER . ERE,
REEBACEL $1C 190 mg/nt (10mM) & L. TRENHBERD 112 ORE+ FRE,
14 DIEREBIEE Ureo BHSEHE & L TRV 2MC 5 & 0F CPA RIERFIAIC B8
LTABLz. TRPARBHRRELFERT LI LIMOA TS ME L EA L7

8.1 EEH
EHETIE., 3BBEOERYEUIBER I, MBELSO TR0 11ERET., 882
BMOF4 v atBui, |

B P&E (mg/ me) ALBREE R (hours)
1) EALFEXTHEE — —
2) Bt 0 24
3) TPG 0.48 24
4) TPG 0.95 24
5) TPG 1.90 24
6) [BEHExFEE (MC) 0.00005 24




RFIE LD HL)

B BE (mg/ ul) ALFREE S (hours)
7)) EHEAE 0 48
8) TPG 0.48 48
9) TPG 0.95 48
10) TPG 1.90 48
11) Bt EE (MC) 0.00005 48

82 MREEM bE
RBENERALETIR., SERBOHBRY EMABELR I, MBEL LT S9mix 2Nz ZwE
¥ EH, TieD HHELRY., S 2071 v a2 x vz,

B BE (mg/nl)  SOmixDAHE  ALIELEFM (hours)

1)  EnEzxm — — —

2)  BExTR 0 — 6-(18)
3) TPG 0.48 — 6-(18)
4) TPG 0.95 - 6-(18)
5) TPG 1.90 - 6-(18)
6) FMEXTER (CPA) 0.005 — 6-(18)
7)  BEESE 0 + 6-(18)
8) TPG 0.48 + 6-(18)
9) TPG 0.95 + 6-(18)
10) TPG 1.90 + 6-(18)
11) FREdExT88 (CPA) 0.005 + 6-(18)

9. eln iR e
1) BEFEERTOFMANC, IV E I FEREKBESY 0.1 ug/nl %5 & )RR
Mz, BEETH, SHEOMEE Y YBREEE (Ca™, Mg"e&Ikyw) THY,
0.25% MY T VvBEHERVTHRAYL, 100l DELEICED 2,
2) 1,000~1,200 rpm T SHMEL L. LEXE TS, L LMK 3 ot ®0.075M
KCIKBHEEMZ AT T L 0 #3005 MERAE 24T 5 72,
3) BRRAEE, MEROLBIC AN TH OKEEE: X5/ -V =13 vV) #6nt%k

_’7_



WA, TAPOHMCERY T4 V7 LEerHRMLTEEL. £D% 1,000~1,200
rpm T S&fEE L 72,

4) HiLELEXRES, BUHRL2 AV THEMATHBREZERYy 74 Y 72X D BR
FESE, 1,000~1,200rpm T SHTEEL L7720 COBIELHBIZEDEL 7=,

5) SEEELTEA-ARQMIMIIC, 02~05nlDH NV THEMZ., TSI BB L,

6) HIRBEBNLEE, DO LOBEFLTBVEXTA4 F7I7XLICETL, 20
TREL 7,

7N A54 FERZEZEF1 v 2il2% 68HERL 7=,

8) XA FFZFAD 70X MRSFICHET, REERRIIFT. BEFTBLIURXATA FE
SERELALR.

9) BB LIATA FiX, ¥FAFEHE (Merck) 4.5 ol % M/15 ) VERRIEH (pH 6.8)
150 md WCFR L 7= BB TH 3T MBPBRE, BBKTECTITVWTHAEL

10) B L7 AT 4 FiEARE, BHFERNEICATA Fr—XICAn, 7— R iRERET
Ty, BREROBFEHRL TIRF L7

10. Reaikiir

EBLL72AFA FERADI L, 1200 F4 vV ahbBOonREB254 FE, #HE
DEBRENEFNRETNRIAEUENRGT IO RV E I T — FIELREBTHT Lz, L IR
D, PORBENREL T LWSEIPHMELEL, RELXFTHMRICOVWTIR, XF
AVFEDEFDNBELEMEORA 7 - VOB CREHMICREL /2

ooz, BAREZREFS, MABHYWRER (MMS) 5B4Y 1k 258
ETTIT, REENS L W RIBESTEREO X v v 7, YT, KRLEDBEEREOE
B E BRI (polyploid) DAEIIOWTHIE L /2o FERE I 0w T 18200
B, MO T 15 800 DS EL P WM & 547 L 720

11. FEk&HE

AL IR, BB L UTRYEAT HREE & BRI BRI DWW ToSITERIE. BHELL

Aiats, MERTOME L. BEEMBOKII W THEET L, EHoETREALKKCTE

AL7

REEREPETAHMBOEBEEIC>WT, 74 v ¥ ¥ —® Exact probability test B2
_g—



L, BB L B H LR B L ORI R LB BN o EERE 1T o
AP

EBEMEAORBEREFRE IOV ToHE R, AELOHELECE Y, RakR
BEATAMMEOEEN S% RiMEBEME. 5% PlE 10% R EEYE. 10% PRt
& L7 "



[ERB L UEE]

BEEIC L 5 kST DGR % Table 4 127K L 720

TPG%: M A T 24FE 3 X UF 8B IALID L /- B IBFEHE ©. BB AROMERE B L UEK
MO HBRBECHELBMEIBD Sz b o 7,
FCHHEMALIRIC X D RBEARSHTOER % Table 5IT/RL 72

TPG% Al 2 T S9mix FEFFET T M HINER L /- ZBETE T, RBEROEERE S L 5
Mo HBRECEELREMRED S e o/,

BB LCA V2B EETO MCRIEE, B & UF Somix 7E7E T T CPA LEET
R BRI (cte) RRABSETINT (ctb) % EDOMBRE £ b MBI BHEECHR SR
7z

FyTaELys) a— ik, EEEICBT 52400 (0.48~1.90 mg/nf) 3B X UF 48BF
RIALEE (0.48~1.90 mg/me) DZMHEIFIC BT, CHL M BRI RE L HEHY
AREBERHL e dh o7

¥ 7. ARBHEMEILE (048~1.90mg/ml) IKBVThH, TXTHORBET, kol
ERES L UEEEMROHBBRECHFELHMERO o N Eh oz,

o, PUTOEL YY) a—nid, ERORBREMT CHREBREAN D CHL M 123
BREELFR L2V ERER L,



[+F 5C & H]

FRENVERICH 70, KROCEEMCELE LRI TRVOLLFH L2 12F
REURABEIHE» O DRR I % 2o 72,

[X #k]

1) BRBRIEEEFFS - LU RBRS B 2R  bLFEWE L A REEHEE T M5 X,

BHEEE 1988
2) AfE X BB (WED REHRESERT-SE V- T A - -3, 1987



Table 1 Inhibition of cell growth treated with tripropylene glycol ( TPG )
for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of TPG ,
(mg/ml) Average
0.00 100, 100 100.0
0.06 100, 89 94.5
0.12 93, 134 113.5
0.24 9, 86 91.0
0.48 93, 88 90.5
0.95 100, 86 93.0
1.90 112, 100 106.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with tripropylene glycol ( TPG )
for 6 hours with S9 mix by metabolic activation method in

CHL cells

Concentration Cell growth (% of control)

of TPG

(mg/ml) Average

0.00 1060, 100 100.0
0.06 102, 97 99.5
0.12 104, 104 104.0
0.24 104, 100 102.0
0.48 97, 92 94.5
0.95 95, 100 97.5
1.90 38, 78 83.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with tripropylene glycol ( TPG )
for 6 hours without S9 mix by metabolic activation method

in CHL cells

Concentration Cell growth (% of control)

of TPG A

(mg/ml) Average

0.00 100, 100 100.0
0.06 97, 105 101.0
0.12 94, 102 98.0
0.24 91, 94 92.5
0.48 89, 100 94.5
0.95 86, 97 915
1.90 33, 94 - 88.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with tripropylene glycol (TPG)** by direct method

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

4

Group ration  exposure cells 2) Others3) with aberrations Polyploid) lu_dge_mglf)

(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Comroll) 200 2 0 0 0 0 O O 2 0 2 ( 1.0) -0 ( 0.0) 075
Solvent ” 0 24 200 0O 0 0 0 0 O o 0 0 0 00) O (¢ 0.0) 013
TPG 0.48 24 200 0 0 0 0 0 0 O 0 0 0 ( 0.L0) O ( 0.0) 0.13 - -
TPG 0.95 24 200 1 0 0 0 0 0 O 1 0 1 ¢ 0.5) 0O ( 0.0) 0.38 — —
TPG 1.90 24 200 0O 0 0 0 0 0 O 0 0 0 ( 00) O ( 0.0) 0.0 - —
MC 0.00005 24 200 17 38 8 0 3 2 0 142 0 83*(41.5) 78*(39.0) 0.50 -+ -
Solvent” 0 48 20 0 0 0 0 0 0 0O 0O 0 0 (¢ 0.0) 0 ( 00) 038
TPG 0.48 48 200 4 0 0 0 0 0 O 4 0 4 ( 20) O ( 0.0) 038 - -
TPG 0.95 48 200 1 0 0 0 0 0 O 1 0 1 ( 05) 0 ( 0.0) 0.00 - —
TPG 1.90 48 200 0O 0 6 0 0 0 O 0 0 0 ( 0O O ( 0.0) 063 - -
MC 0.00005 48 200 14 30 80 0 9 1 O 134 1 69*%(345) 64*(32.0) 0.63 + -

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. ** : Purity was more than 98%.



Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with tripropylene glycol (TPG)**
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 Polyplotd * Judgement ™
(mg/ml) (hr) analysed gap ctb cte csb cse f mul " total TAG (%) TA (%) (%) SA NA
Comroll) 200 1 1.0 0 0 O O 2 0 2 (10) 1 (05) 025
Solvent” 0 - 6-(18) 200 4 0 0 0 O O O 4 0 4 (20) 0 (0.0) 0.63
TPG 0.48 - 6-(18) 200 4 0 0 0 0 O O 4 0 4 (20) 0 ( 0.0) 0.38 - -
TPG 0.95 — 6-(18) 200 0 1.0 0 0 O O 1 0 1 (0S5) 1 (05) 0.38 - =
TPG 1.90 — 6-(18) 200 4 0 0 0 O 0 O 4 0 4 (20) 0 (¢ 0.0) 0.00 - -
CPA 0.005 - 6-(18) 200 0 10 0 O O O 1 0 1 (05) 1(05) 025 - -
Solvent” 0 + 6-(18) 200 4 0 0 0 O O O 4 0 4 (20) 0 (0.0) 0.38
TPG 0.48 +  6-(18) 200 2 0 0 0 0 0 O 2 0 2 (1.0) 0 (00) 0.38 - -
TPG 0.95 + 6-(18) 200 2 00 0 0 O O 2 0 2 (10) 0 (00) 0.38 - -
TPG 1.90 +  6-(18) 200 6 0 1 0 O O O 7 0 7 (35) 1 (05) 0.13 - -
CPA 0.005 + 6-(18) 2000 30 63127 0 0 3 10 233 0 104 *(52.0) 95*(47.5) 0.63 + -

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. ** : Purity was more than 98%.
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