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RYFTY)A) b= VDinvitro eBEREFREEEL, Fr1=2—-X - NARY—5EM
fa (CHL/IU) % FV THET L. e oRR %1572,

EHE, RBEELEE b, 14 mg/mé (F10mM) DEEICZ BT H50% % HS »
IZERZ B HIEIIRIEERO bk ot o T, RBARRERBRICB VT, EEE, A
EHALE L DI 14mg/ D BESX RELIMBE L L7, ZERUBBED 12 8 L U1/4%,
FNEFNPREB I ERBEL UTRE L2, BEREETIR, SImix FEFETICBIT 5245
3 & U4sHE R EH I, RINEMALEE TS9O mix AT B & USETFFAE T CoRFRIALE
%, BIISHM O OERE 0%, EAZERL, METL L WV RERREFER %
et L7z

EREIC L) CHL/AU M FE % 24550 8 X U488 BLERME L 2 T h o LBEE I B v
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ARBEHEMHALE T, SOmix FAET B L UHEFET CoRMMAEL 2V LB S
WTH, FEROBERELERUAROFRIEAIED LN Lo 72
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LERORERE, [FHHCEDE LR 2B FEicowT] (IBF624E3A 310, RR
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md ZINZ CREL 72, 2B RED MEM BRI, Lo 9.4g % 500 me DAEFKIC

WE L. DU MEM B389 & RIRRICEREL L 72,
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(% ®R)  AfBERT, KT HEMEIRT23g/100g, YA TIVAN

FFY FICHT 2 EMEEI>4.58/100g TT £ b 2 ICHEE, B
1261~262C, #2276°C/30 mmHgOWE TH 5,
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B F % ) ZE&-ELERREF
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B TOREN)  EEWEFOVLENIEE TEE L BT (EEEEK)
TOREMREETIE, 3.125~50.00 mg/né DIEEFHFE T4hF
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(& %) CPA
(v v b+ %F &) 70H0948
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BERWEORB ., FHEDOD LT ol BESESFHAREK (BRRKRETS., oy
FEF I K2L74) RV . FEARRBEICEE L CEE (HAEHINEER, REARERER
EHIZ14mg/ml) RAEL, DV TREABHETIERGERL CTHE0RED HEBRWE R
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2o ZDFER, ARBORER ., T XTCHEMHEA (BEPOFHEREFNRNE D
90.0~110%) DfET&H - 72 (Appendix 2) o
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EEETIE, MB2Z3HMERL ZOobEBEHER T, T4y Va2 CHEER4S L & &
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S9*
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7.1 ALIREM
EE CITASBE AL ILEE 1Ic oW T, F 7z, RERNEMALEE TIESImix 778 T8 L UIRFE
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2BV 72,

7.2 RER{EHLIEE
BEREIR TS, B AR TOL, 10% FA7)) YIEEEMA, MBET 4 v 2ot
ELERETEEL:, BEE, 0.1% 2 VAINVNSAF Ly VBETEREL 72

73 IO & T O fk SR

WEE 0 CHL AIBLIC A ¥ 2 SRR IDRWEAT 12, BB SRMIB AR (Monocellater™,
F Y RNZRET EER) £ CEBOMIME £ AL, BRI AL BB 0 s AT IR B
AT T A MIED R b o THIEE L,

ZORR. EHIED L CRBHEMACEE &, AL L 7 R C R 12 & A
EROLNL o (Table 1, 2, 3 BLU Figl) o

8. AMEROIEHERL
MIBLEFEIMHIHAERDOER L Y | REAREHRTHAV HRYEOERER T, E¥E
BLUORBESEESL D2 14mg/nl (10mM) & L, FRENEREHO IR 0BE +
BRE, 1/ADRELRREE Lo BYEBWEE LTHYZMC 8L U CPA X, E5TH
FHK (RFMETIH®ER). 0y MES (K2L74) 1S L TR (MC : 20 ug/mé. CPA:
I1mg/m) FABL 720 BEETIE, MCEE %S5 nf DREREIC12.5 pg/nein z . A BHEMAL
HETIR, CPARW %3 DL 15 pg/mdl A2 THILL 720 TN ENGREBRRELFR
THIEPMONTWSHEE (MC . 0.00005 mg/mé, CPA : 0.005 mg/m¢) %EH L7z



8.1 HEEE
EREETI, 3RO RYE LIEERC., WHRELSOTRD 11ELRT, 852
BOF4 v arBHuw,

23 B (mg/nl) ALERES R (hours)
1)  ENIEITER - -
2)  BEExE 0 24
3) PE 0.4 24
4) PE 0.7 24
5) PE 1.4 24
6) REMEXTEE (MC) 0.00005 24
7)) BIETER 0 48
8) PE 0.4 48
9) PE 0.7 48
10) PE 1.4 48
11) BEHExTE o) 0.00005 48

8.2 MENEMALEE
RENEMALE T, 3ERFEOERY I RS, XIIRIEL LT S9mix # MR % E#
Y, TR LELERT, £ 2074 v v 2 2 FHw/,

b2 BE (mg/mf)  SOmixDAEE  SLEEEFR (hours)

1)  EALEEXTHR — — —

2) BEE 0 - 6-(18)
3) PE 0.4 — 6-(18)
4) PE 0.7 - 6-(18)
5) PE 1.4 - 6-(18)
6) BEtExtHER (CPA) 0.005 - 6-(18)
7)) ST 0 + 6-(18)
8) PE 0.4 + 6-(18)
9) PE 0.7 + 6-(18)
10) PE 1.4 + 6-(18)
11) XTI (CPA) 0.005 + 6-(18)




9. BB RIEAVERIE

1) BEFET o 2BMENC, ot I FERKRENNO0.1pg/nl 127% 5 & ) ([THEEHIC
Mz, HEETHR, SHOMIEE ) YEEREER (Ca'™', Mg 2 &%) THW,
KRy FA Y7L DHIEE AL, 10 ot DEKEREICED 2,

2) 1,000~1,200rpm T SAf#EL L. LiEEHTL0L, R LM 3 ol ©0.075M
KCIKEHAEMA S &2 & 0 #9305 BMEIRLHE %47 5 7=,

3) EERMIEME, EIRMO LB AN TH OKBEER . 29/ — v =1:3 vv) #6nl%k
MA. THPLEPICERY 74 Y7 L bRMLTEZL. £D% 1,000~1,200
rpm T 57 &L L 720

4) EEBELEBELRE, BUOHEL AV THREMA CHRE EXY 74 Y718 ) BE
B, 1,000~1,200 ipm T 57 HHEE L72e T OBERTEE YKL 72,

5) EELTEAABOMBIIZ, 02~05nl DAV THENMLZ, THCEE ST,

6) HIBEBEBEOVELY, HOPLOEFLTBNAATIAFIIALIGETL, £0F
FREL L 726

7) AFA FERIEFT 1 v v aico& 6FEHL 72,

8) RF7AFFIAD 7R MRFIHMET, HBRRNET, I-FEFBLURT A
FES AL

9) BIELALRAT A FiZ, FLHEW (Merck) 4.5 ml % M/15 ) V ERARE# (pH 6.8)
150 m¢ ICAR L 72 BB T 840 M e tath, ABAKTELT TV TRIZL 72,

10) o L2 AT A4 FEERE, I— FEFMEICZAT S For—RICAN, &— A EHREBER
AE T, AR B IR L TRE L 72,

10, BefapRoraT
RELLA 54 FIEERD I L, 12D F 1 v v ahbBoNBEBA54 Vi, Bl
DBFREPENENRIBEEFTP OBV E I T~ F{ELIREBTHI Lz & E2S
D, PORBEVFERL T LWL RAGEEL, REXETIHBCO VTR, A5
A FLOZFONEBRBEMIEDO A7 — VDOALE TILEFAMICTEEL 720
Beta b3 iTiE, BARBREEREZES, WADWRE (MMS) 48R4 12 X 258
EoVTHV, REANS L VERESEEOF v v 7| I, KB ECOHBEREDE
I & BN (polyploid) DA D WTE L, $-HEEREIC oW Tt 1E 200
_g—



8., A oW T 13 800 Zeh e+ 044 5 = & & L7,

11, FCEREfIE

HALIRST BR, WA B & OBt BRTE & R LIS O W COSRER T, BEEL 72
MIRR%k, MEREOME L ¥, BEREMBORICOWTER L. OB THEAKICE
AL7,

G RREEZ AT AMBEOHRBEEICOWT, 74 v ¥ % — D Exact probability test % 2
£ 0| WEEEATRREE L G B AL B L OB R LR B 0 BERE 1T
726

BB OREAREFREC OV CORRKAER. ALY oy, o
HREXH T HMEOEEL 5% Kz batE, 5% Lt 10% K=~ & . 10% Lk %
Bathe L7z 1BL., BERUORERIE O NGE IR, RadRERRS L /MG R
&b, BHEE, BEEREURSERE LERHEEITIC L E L
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EHEIC L B BRI DGR % Table 4 8 & U Fig. 2 ISR L 72,

PE# Ml 2 T 24F5 5 & 48R BLEFRME L - Fh o MBEIC BT, FEhotE
BEREB L UCHEBEMROZRIFDO LA Lo/,

RBENEMILE X 2 BB RO DORER % Table 5 8 & U Fig. 3 IR L 72,

PE% NZ T S9mix FE T 8 & WIEFIEL T RFHIME L 72\ TH MBI IZB W TH,
FEAOHERE B L UBEEUHMROFERIED LN LD o7,

XTI & L CH WA EEETO MCALIEEEE B & U S9mix fF7E T T? CPA LIE T
Yufh RATHE (cte) R BeB YN (ctb) 7 EOREERE % b oMl EEECHER SN,

[ i 1

NRYFTYRY =i, BEEEICLD, 246H B X C48EFAE L 7210 mM® &
ExE&0 WINLO0BEEE (04~14mg/nl) BT, READOEERES LUEK
A OFRER RO SN2 d o 12,

RBEEEIE BT, SIMix FET BLUIEFET CORFMME L 7210 mMD &
Ex W IhoMBEE (04~14mg/nl) 2BV T dREKRDFERE R REHMME
DFERVERERD SN % b o /2,

fEoT, R¥yyzyRY b =ik, ELORKBREHT ¢, HEBREAND CHL M5
BEFEEFRLEVEER L7

[ 52 F H]

ARBROERICH 720, MROEFEHCEXELREITEVOHL2FH LB L P12 F
R OCHERETIE 22 5 D EPLIE % 2o 726
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Table 1 Growth inhibition of CHL cells continuously treated with
pentaerythritol (PE) for 48 hours with and without S9 mix

Concentration Cell growth (% of control)
of PE
(mg/ml) Average

0 100 , 100 100.0
0.04 102, 107 104.5
0.09 102, 104 103.0
0.18 99, 107 103.0
0.35 98 , 107 102.5
0.70 100 , 107 103.5
1.40 100 , 105 102.5

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with pentaerythritol
(PE) for 6 hours with S9 mix

Concentration Cell growth (% of control)
of PE
(mg/ml) Average

0 100, 100 100.0
0.04 104 , 100 102.0
0.09 104, 100 102.0
0.18 102, 98 100.0
0.35 103, 98 100.5
0.70 113, 98 105.5
1.40 104 , 98 101.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with pentaerythritol
(PE) for 6 hours without S9 mix

Concentration Cell growth (% of control)
of PE
(mg/ml) Average

0 100, 100 100.0
0.04 100, 101 100.5
0.09 102, 100 101.0
0.18 100, 102 101.0
0.35 98 , 100 99.0
0.70 100, 98 99.0
1.40 100 , 100 100.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) treated with pentaerythritol(PE)** without S9 mix

Concent- Time of No. of No. of structural aberrations 3 No. of cells 4) 5)
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
Control 200 6 0 0 0 0 0 O 0 0 0 C 00) 0 (C 00) 025
Solvent * O 24 200 2 0 0 0 0 0 O 2 0 2 (10) 0 (C 00) 063
PE 0.4 24 200 1 0 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 013 - =
PE 0.7 24 200 1 0 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 000 - =
PE 14 24 200 1 0 1 0 0 O O 2 0 2 (10) 1 ( 05) 038 - -
MC 0.00005 24 200 9 55 99 1 2 1 0 167 2 97 *( 485 ) 94*( 470 ) 0.25 + -
Solvent” 0 48 200 1 1.0 2 0 0 O 4 0 3 (15) 2 ( 1.0) 038
PE 0.4 48 200 01 0 0 0 0 O 1 0 1 ( 05) 1 (C 05) 038 - -
PE 0.7 48 200 0 6 0 0 0 0 O 0 0 0 ( 00) 0 (C 00) 038 - =
PE 1.4 48 200 3 1.0 0 0 0 O 4 0 3 (15) 1 ( 05) 038 - =
MC 0.00005 48 200 24 24 8 0 1 3 30 165 4 82*(410) 72*(360) 013 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), f : acentric fragment (chromatid type), 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) Water for injection 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 analysed 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 92.7%, bispentaerythritol(4.9%) and dipentaerythritol(2.2%)

were containd as impurities.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with pentaerythritol(PE)** with and without S9 mix

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 6 6 0 0 0 0 O 0 0 0 (C 60) 0 ( 00) 0.50
Solvent * 0 — 6-(18) 200 6 1t 0 0 0 o0 O 1 0 1 ( 05) 1 (C 05) 0.13
PE 0.4 — 6-(18) 200 1 0 0 0 0 0 0 1 0 1 C05) 0 (C 00) 0.38 - -
PE 0.7 — 6-(18) 200 ¢ 0 3 0 0 o0 O 3 0 1 (65) 1 (C 05) 0.63 - =
PE 14 — 6-(18) 200 0 1 0 0 O O O 1 0 1 ( 05) 1 (C 05) 0.25 - -
CPA 0.005 — 6-(18) 200 0o 1 0 0 0 0 O 1 0 1 ( 05) 1 (C 05) 0.38 - -
Solventl) 0 + 6-(18) 200 0o 0o 1 0 0 0 10 1n 0 2 (1.0)Y 2 (C 1.0) 0.25
PE 0.4 + 6-(18) 200 21 0 0 0 0 O 3 0 3 (15) 1 (C 05) 0.38 - -
PE 0.7 + 6-(18) 200 1 1.0 0 0 0 O 2 0 2 (1.0) 1 (C 05) 0.38 - =
PE 1.4 + 6-(18) 200 315 0 0 0 O 9 0 5(C25) 2 ( 1.0) 0.63 - -
CPA 0.005 + 6-(18) 200 9 8 203 0 1 13 190 501 0 140 *( 70.0 ) 139 *( 69.5 ) 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: acentric fragment (chromatid type), 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) Water for injection 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 analysed 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 92.7%, bispentaerythritol(4.9%) and dipentaerythritol(2.2%)
were containd as impurities.
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Fig.1 Growth inhibition of CHL cells treated with pentaerythritol
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Fig. 3 Induction of chromosome aberrations in CHL cells treated with
pentaerythritol with and without S9 mix
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