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-t Fafyv7runNv=tr Yy (BF:IPN) ORBKETERELY. F+ 4
S—X - NARS—EEREIND (CHL/IU. BIF CHL SB&3) ARCRM LY.
SR UTOLS By h s,

1) SRR

HPN O CHL MIRZIZ3H3 35006HAISIMEE 2. EEBETI 0.38 ng/nl. XM
TEREILEE T 1.00 ng/md T3 - 72,

B> C. REKERRRICST, ERETE 0.98 ne/nl. RBERLET
10 M CHIST B 0.71 ng/nl OBEABREL L. 20 %OBEEHBE.
Y ORELEREE LTRVA,

2) GEkERRR

BB XD, CHLAERR A 245 b & O ARRSTHIAATE U 2 5 R 0.38 mg/ml DI
Bl THREDZhZN 6.5%F LT 25.5% DRI ERE OFERM A
Sh. SRFEAIE T, BECEEL CREEERATER I N, T2 REE
BRI BV TR SInix BEETHLXUCFFETOVTHORERECHINTH,
0.71 mg/mf DBMERHER THIKOHRBEREIFERI N,

3) ¥ W
-t Fudyrunyv=t Yt SEERLEKBREGT T, BBREND
CHLARRIC B RELBRT I LR LI,
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ORI, THEAEWRcRIKBROFEICHOVT] WEFI624 3 H31H,
BREE 2372, BRE 3062, C2EBE 3038) HLUORDIH A 54 > : 473
CHBLL . LUV CLP (RIRISHE 3 ASLH, BHRZMIOE, HRH 2208, 59
BRESE, WATIRAGHELAI8H, HaWE 2338, WAENE, ERE
8238) WEITHWTERLLLDOTH S,
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Y$—F Yy =R~V (JCRB) »OAF (19884 2 H. AFH : 4R
LizF e A ==X  NARZ—HEKDO CHLAKE:. BREZBRIRDATREC
2 [ A

C? CHLARAR . REARFRBROBRHBEIITCATLAIRDBAINT
3,

2. BEBEORE

| Bz it BRRRRIMIE (FCS: J.R.Scientific @ FES COI1940T) %10%
ALl A =7 v MENEER AR O, MENEBIRIE. 4 — 7' v MENIEM (= »

A4 1 OBK (HKEZE) 9.4g%x 1 L OoFFKCERL. 121CTI54H. BE

ERBELAEOL. L-7'vy Iy (BEEA. HKEE) 300 mg £10% NaHCOs

B 12.5 mf EMATHREL . 2FRED MENEERRZ. LEOEM 5.4¢

% 500 m¢ OEFARCIERL. LT MEMEREZ EERCREL &,

3. BEESHE
2 X104E D CHLAME%. BRESmEANL Y »—1 (E6cem. Corning) &
Bx, 37CO C0z4 vHFax—F— (5% C0z) WTHEELKE,

4. BBYR
-k Fukyrusy=b Yn (CAS N 78-97-7. B&FF: HPN. v v I F
2. ) BHRBoRET. K

T2 —VZHER. AT -5, ZHLRBICARBTH B, 7FR CsHsNOL &
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F& 71.08. @l —40C. #hrt 182~184°C. ILE 0.992~0.998 (20TC) o¥&
T, ARBICHO 2 PN OMER 2% THY. R E LT, ko 0.5%% &
U (ERLEREE) . AEBRTISBYERIZTKCTBETH S Lho. i3
pe LTREKER VR, BEROREHCEL TIERIB ORI B
BHERATLEREZCERL Lz — 2 258 GRUEES 1-91-172) «
BI3REHTORERTBRTIE. 0.0469~24.0 mg/mt OMEEHE T 3 B
BETH o1,

5. #HERYIR DS

BRMRORTE L. FHODET - 1o, REEZEHAREK (ITEREKR. &
KIZBFETIR. oo FES K084 H KT KIDT9) iz THEBELREL. »
WCEBEEREKRCERAERL TCHEORE OB RYRATRLEHL 12, &
BRYRRERI. £TORRCBOTERED 10%0/N) XXMk,
RBEAREARBRCSO TR, EEES JUCRBERARCHAV - BRERER LR
BEREFHCOVT. HRYRBEROSEAELRBWRI AT LENRELS
WTiTo. ZORE. FRBORE . $NTHAHAA (PEHLEVENE
D8SR%LLE) DfETH -7 (Appendix 1) o

6. FFEAAIIHIERERC & 2 NERE ORE
FEAREARCHV SRR OLRERELRET 0. SRR OMR
BRI REER~,

6.1 HERXH

BEEE T, ML IBEERLAOBEBRRERT. Y r— LITERE 4.5
m EEMEOVRYIRRERK 0.5 nt EMA. BIFELEL 2, REEELE
KBTI, AlEE A BEERL O BEREERT. vy — LT, NEMERR
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1.4 ml. SOmix (WIRZLITIZRT) 0.5 ml & 2 f5BRED VEMIZHE 0.8 nf %
MAL B 0.3 mf OHBYEREREMA T 6 RFEREL 7o, IR, HEs

RBERICTMLU. B0 HssEL -, BRI, Ak, RHESLEED
12 0.01 ~1.00 mg/m OB THEBREIT - 00
Ye—VLiZ ]l BEIZOWT KA,

SOmix DR

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl.

330 mM KCl

50 mM G-6-P

40 mM NADP

ARk

Pt et e e et IND CAD

Total 10 mé

% S9 : Sprague-Dawley 235 » MCTZ7 2 /) NV E S —E 5, b-"VI T3
Ry EABRELTHEBLL*: 2 —< Bt 59 (oo FFS:RAL-254,
19914F 5 A &lifis L UF RAA-260, 19914F 9 RELE) ZRAL. tAKE T80
ToBRBEMAICHEEL -, SERoMAUNHEREL 2,

6.2 TEAERE

BEERTR. BREEBT-ob. Y vBEEHE (Cat*, Mg 4&8T) Tk,
MRy »— LI BLRREBTI% R R vy vigREMATEEL 2, B
Fig 0L1% 2 YRS ANAF L o FTREL T2,

6.3 HEINHOERL2OBR

SRR O CHLAC N 2 METER . BESRAREE:T (Y v
R) FRVTERBOMMELITNL. S RAER OB RIC T 5k
HEDLEd - THEL L,

ZDORR. 0% OHEME LR REE. ERATE 0.38 mg/ml. RYTEE
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{LiETE 1.00 mg/mf &£75 572 (Tablesl. 2H KT Fig. 1)

7. EBRBORE

ArEENEERROZR L 0. REARESERTHY S8RV E OBRLER
B, ERETE 0.38 ng/ml. REEMEMETIE 0.71 mg/mg (10 mM) & L.
ENENBEREREO LORBRELTRE., WORECEBEL L,

7.1 E¥E

EHEETE. JRROMHEBEIHICHBHLED TROLBER T, HBRO
M TAREANFRR LIRS L. SR 2RO vy —VERO K,

B ME (ng/me)  AREESE (hours)
1) WREHR = ~
2) REHE 0 2
3) HPN 0.10 24
4) HPN 0.19 24
5) HPN 0.38 24
6) BHPEXTR (MO ** 0.00005 24
T) BN 0 48
8) HPN 0.10 48
9) HPN 0.19 8
10) HPN 0.38 48
11) GtExEE (o) ** 0.00005 48

% JRERGFEEARERVL. EEEC 10% (v/v) BERmML:,
%% MC:Mitomycin C (IFFIEEEE. wo FBS 664-AIK) FFEEARICE
%_%;C%Hﬁbko CONERE TREBARBRERRT I LMD



7.2 AN L

RAVEHILE T, BB E LT SOeix ZMAZVERLESD. TiLOl1#
ER . BBROXEE. MEEDHRRLEREL. EH2Rov -V
EROI,

:63 BE (ng/mg) SOmix OFE BRI (hours)

1) EXRENE — — —

2) AR 0 — 6-(18)
3) HPN 0.18 - 6- (18)
4) HPN 0.36 — 6-(18)
5) HPN 0.7 - 6-(18)
6) Btdxiig (CPA) ** 0.005 - 6-(18)
T) rapetg* 0 + 6-(18)
8) HPN 0.18 + 6- (18)
3) HPN 0.36 + 6- (18)
10) HPN 0.7 + 6- (18)
11) BHiEtEE (CPA) ** 0.005 + 6-(18)

% IREEIEEKRERO. FEEC 10% (v/v) EFRmLE,
%% CPA: Cyclophosphamlde (Sigma, 2 v FHES 67TF- 0155) WFFEEK
%7&@# LCHEL, < @Mﬂ?&ﬁ?%@%iﬁ%*ﬁ? 352 &M
RT3,

8. FetufkiEATEEE

1) BERTOIBENC. 2083 FERRBEN 0.1 m/nl 275534
SITERRICA. BERTREROMEL Y YEMEER Ca'", Mg %28
FEW) THWO. 0.26% FY 7Y VIBRERODTEMNL, 10 m OFEEET
Dk,

2) 1,000~1,200 rom TH5AEIREL. ERER TR O BIERL AT 3
m® 0.075M KCl iHEMA 2 & & & 03050 BERAE AT - 7,

3) EENEE. BREOLEB ANV TR @B 45/ —n=1:3 v/v)

7



BomAEMA. THANOBMIERy T 4 VI LRI ETEEL. 20
2 1,000~1,200 rpm T 5 AREEL 72,

4) Btz LEERE BUFBRAIL 7TREMATAREE Ry 54 VT
XD ERESE 1,000~1,200 rpm TS5 AMER L k.  OBREEKEE
DRL%,

5) BELTHBBROMERYIC. 0.2~0.5 nf AN/ TREMA 5
BRI E,

6) WIZBEOLEE. HOMLRREARLTEORRTA FI S A LIZHET
L. 20F £ BB L1,

1) A5 4 FEAIZY»— LIz 6RERL R,

8) 254 F7'5207ux MBFCHMET. RBRRBIES. BESH LU
254 FESERALL,

9) BBRLAEAS A Fid. FAFEE (Merck) 4.5 ml % W15 Y VBRIGK
(pH 6.8) 150 mg iEAH LA RBRTH 8 SRR Ek. EEKkTBRITIL
TREL %,

1) BELAEXRS A FEKRI. BESEICAS A Fr—XiCAh. ¥ — A
ABRRBNES. EXMEHoBMEHRLTHREL X,

9. BT
ERIL A5 4 FERDS B, 120V »— UM oBonBR3ERE, 8
BOBEESZNZENT 54 v FORBTHIT L, $48b5. REBENSEL
TOBN CEA S R AR TR AEL . BEAET 2MIE 0TI, 25 A
FEOZ OHBATKEO X 7 — ¥ OB CRFARER L,
ek, BARBZRESS. RLBYRE (M) HHEKL 55
Hik e BT, DEERS 30 RBEEMKEOF 5 » 7. G, Y
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OHEREOHE &S E (polyploid) OHEIIOVWTHELL, T
ERB OV TE 1 H#200/#. AR >» T 1 #800[E 052 h D%
Sl i,

10, EaEHE

WA R, BES X OB RE L HRURAER OV T ORI,
BRL-ARE. SERTOME L. BEERROKIC SV THI L. BB
A EREBICEA LR,

DEERBEE T IMBEOHBEEICOVT. 74 v ¥ +»—0 “Exact proba-
bility test” X D iEEXNBE & HRVRABEEN S L CBEETRE Gk
BB O RERE£T - 1.

HRUR OB AR ERREC o0 TORRIZ . Fil 5 OWEEHRIHE L.
BEEREAE T SHOEEN S WRBERE. 5 %ELE10%6:KE £ Rt
10%E &8 L,



FEIR &= ET

BRI L IREESTOBRE Tabled WAL,

HPN %A C24BsHAE L - BB TEEE (0.38 mg/ml) (H U1 HEMNR
D 6.5% (p=9.41x107%) HEREMFFERIN, 3ok, BREVELLS
BEMERTIE 25.5% (=5.31x10"'3) oM EEIBREIhBHELE 1,
Ffe. RGO HEEEC OV THRERFEEIRY o h, HRELERT
F9% (p=3.02x1072%) oMimFHBEMEIFERI . EEEOERAFES
nr.

REEEEC L 25EBERTOERE Tabled WRLE,

HPN AT SOmix ZETFTHLUIERET T O IFRIME L 2 FRE (0.71 mg/
ml) AEFICBEVT. ThZNBEREEE T 5MNR10% (p=6.67X10"°) &
LTIY (p=1.29X10"7) FERI N B LB %, —Fh. FREERIE SOmix
FEEETORMRER (0.36 mg/ml) THESHM (p=7.14X10"*) »IEBoh’,

BHXNRE L THOAEKETO IC ME#. XU SOnix FETTO CPA
IR TRIRESRR (cte) PRESERUBT (cth) BLEOMEREELOH
A EEECERI N,

BB KRBROERIC S0 RROEHEECERELRIITRVOH5TH
LiBRD - R BRERCRBRITESE, O OER ISR,
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Table 1 Inhibition of cell growth treated with 2-hydroxypropionitrile(HPN)
for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of HPN
(mg/ml) Average
0.00 100, 100 100.0
- 0.01 ' 107, 89 98.0
0.02 98, 93 95.5
0.03 109, 85 97.0
0.06 113, 92 102.5
0.13 %, 100 95.0
0.25 64, 61 62.5
0.50 52, 34 43.0
1.00 30, 34 32.0

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 2-hydroxypropionitrile(HPN)
for 6 hours by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of HPN
(mg/ml) Average
0.00 100, 100 100.0
0.01 93, 89 91.0
0.02 91, 82 86.5
0.03 83, 94 88.5
0.06 79, 90 84.5
0.13 75, 90 82.5
0.25 81, 81 81.0
0.50 68, 73 70.5
1.00 33, 67 50.0

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 3 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2-hydroxypropionitrile (HPN)**
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) nggLents)

(mg/ml) (hr) analysed gap ctb cte csb cse f mul  total TAG (%) TA (%) (%) SA NA
Controll) 200 1 2 2 0 0 0 O 5 0 S (2.5) 4 (20) 0.75
Solvent” 0 24 200 0 1t 1 2 0 1 O 5 0 3 (1.5) 3 (1.5) 0.3
HPN 0.10 24 200 0O 2 1 1 0 O O 4 0 4 ( 2.0) 4 (20) 0.13 — —
HPN 0.19 24 200 1 01 0 0 O O 2 0 2 (1.0) 1 (0.5) 0.38 — —
HPN 0.38 24 200 0O 5 7 1 0 4 0 17 0 13*% 6.5) 13* 6.5) 0.63 + —
MC 0.00005 24 200 4 21 50 2 0 1 O 78 0 60 *(30.0) 56*(28.0) 0.13 + —
Solvent” 0 48 20 2 0 0 0 0 0 O 2 2 2 (1.0) 0 (00) 025
HPN 0.10 48 200 3 0 0 0 0 O 0O 3 0 3 (1.5) 0 (00) 1.88¢%* — —
HPN 0.19 48 200 s 3 1 1 1 0 O 11 0 8 ( 4.0) 6* 3.0) 6.38* - +
HPN 0.38 48 200 10 24 38 1 0 3 O 76 0 51*(25.5) 45%*22.5) 9.00* + +
MC 0.00005 48 200 11 59 168 5 2 13 0 258 7 115 ¥(57.5) 113*(56.5) 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: 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 92% and water(0.5%) was contained as impurity.
Other impurities (7.5%) were unknown.



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2-hydroxypropionitrile (HPN) **
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 4) P
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 O 1 0 0 0 O O 1 O 1 (05) 1 (05) 0.50
Solvent” O — 6-(18) 200 O 0 0 01 0 O 1 O 1 (0.5) 1 (C0.5) 0.50
HPN 0.18 — 6-(18) 200 3 01 0 1 0 O 5 0 S (25) 2 (10) 0.63 - =
HPN 0.36 — 6-(18) 200 0O 1 121 0 0 10 24 1 9*%4.5) 9*% 45) 250* — —
HPN 0.71 — 6-(18) 200 3 7 181 0 0 O 29 0 20%(10.0) 19*C 9.5) 0.63 + -
CPA 0.005 - 6-(18) 200 1 0 0 1 0 1 O 3 0 3(15) 2 (1.0) 0.25 - =
Solvent” 0 + 6-(18) 200 0O 0 0 0 0 0 O 0 O 0¢(00) 0 (C00) 0.13
HPN 0.18 + 6-(18) 200 0 2 4 1 0 0 O 7 0 6% 3.0) 6* 3.0) 0.63 - -
HPN 0.36 + 6-(18) 200 0O 5 5 0 0 0 O 10 1 9% 4.5) 9* 45) 0.75 - -
HPN 0.71 + 6-(18) 200 3 2201 0 0 O 26 3 22*%(11.0) 20*(10.0) 0.25 + -
CPA 0.005 + 6-(18) 200 2 8290 2 3 O 4 0 39*%(19.5) 37*(18.5) 0.38 + -

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 92% and water(0.5%) was contained as impurity.
Other impurities (7.5%) were unknown.



100 = treated for 48 hr without S9 mix

—@— treated for 6 hr with S9 mix

Cell growth (% of control)
(9]
o
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0.0 0.5 1.0
Concentration (mg/ml)

Fig. 1 Inhibition of cell growth treated with 2-hydroxypropionitrile
in CHL cells
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