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1,4- 7% T4 =)V (BD) &, CHUIUMIIL (Fx A4 =—X - NAR Y — Jili) 1§
HREEFEL LD o7

BD ¥ CHL/IU M2 T3 U T, BRI (Frifsfihp C24R M) B & R R AL
BOSImix FET BLUFHFEAT (Fh2h S9KGH B L UF MEM ¥4 o T 683 R UE
#% ISR O MIERR) T, AL TMBEETHS 090 mg/ml (10mM) 2BV TH 50% %
R BB E RS b o/,

O EPORARRERBRICE VT, EELI Q4K B X 48R AE) B LU
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CEME O RZHEE LTS 5 - o0 @R FEO—> & LT, MABYEENR A
WRRBERERRSE S 5, (LFWHEICE o THER SN R@ERE I, KL THE
RE (Fry vy, UM, ) SHORE (BHEEAR., REMEAR) 50, 5iER
DNABE, BZRNEOFTEEMORE 2 &% KL TWwWb, AR THV: /2 CHL/IU #
Bk, B . —BRIEEDE T L TREARFORBBEST V20,
REARERBRICL BV LR A,

B L EYME L2 MR R 2 U BRIAEFE 0—RE LT, BD OMIEERFNE
BEFMT 2720, CHUY/IU Mg v 2R @R REHREEB L 2. 2 BREAERE,

[FFEED R R 2R BRI EIZ O] (HF 6248 38 310, BMRFESE 2375, R
% 306% . 623:R%E 303%) B LU [OECD BT A FF 4 > 1473]) WCHEHRL, [1b
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1 Ml

CHL/IUMI L (JCRB ML/ S> 2 L 9 AF) . FJRBM{E (Cansera International, o v
PEE [ 2605420) % 10% &t A — 7V MEMEH (BKEIE) 2, Co2 A v F a~—
5 — (5% CO2, 37C) WTHRL . 7o, MABLRA 10N THRERICH 72 (B
- ORAHIE, 1988F 2 ICAF LR T 4, BiEIR 1260) o

2 WERYWESB L OB Ry

PERYWE T H % BD (CAS No. 110-63-4) D IRALZEM HIRZ 12 Appendix 1 1IZ7R L 72,
BD X ORI N, DB, BREGT CEXRREL., FHO 2 LR
Bk (KRBT, gy MES IKSHTD WWHEL THERL 72,

XY E L L CHWw/AY 270k A2 773 F (CPA. Sigma Chemical, @ v bFF .
73H0846) B LU A b= A ¥ ¥ C (MC, MBEEELSE, vy b 3FS [ 051AEG) &, IE
ETRZAREK (RESSETY, oy MES KSHTL) WEM L, AERASL THW

3 S9 UK

S9 (¥va—<v, Ty MEF : RAA333, 19954F 9 F84x%) 1, 7:8#5 M Sprague-
Dawley ;287 v T 7 =/ N)VE S — V& 5,6V 753KV 25 L CHELIOFARL
hDEWAL., FHEIT-80CTHRELE, FVa—2 6 B (G-6-P, Sigma
Chemical) . B-= I F V7 3I F7F=v VX7 L4 F F) VB (LR, B-NADP', *)
IV NVER) BIUKCI2EEKIE»L, BEWE LT-80CTRE L7, HHRKI
Z T S9. MgCl, 3 X U'HEPES %/l 2. S9mix & L 72 S9 mix fF4E T CHRMHIMLIE T 5
W&, S9mix, 2EIRE MEM ¥ (MEAET. S9 mix EHRYWERREOWMEDE
FFe%E) 5L UMEM B (MERE) 2B L TSORWE L Lz (5% S9. 0.83 mM
G-6-P. 0.67 mM B-NADP*, 0.83 mM MgCl,, 5.5 mMKCl. 0.67 mM HEPES) o —J. S9 mix
FEFAT CHEIMMIEYT 5 Ha ik, SO RBE ML Dic, MEME HIC 2658 & MEM &
H (BEBRYERNEORNE LSE) 2RELLZDORMA L,
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P hRERRICHC2HERME OWNINBELRET 5 720, HERYEOHEBEIEICK
T HEA TR, CHLIU ML % 025% k) 73 ¥ & Flv CHBEL 727, 4X10°f8/ml #
MBEEELL, 20 5ml 2X10ME) 275 A Fv 274 v ¥ a (HEHE 6cem,
Comning) (Z38FE L C 3HRMEEEL 72,

EHLE T, TS 4.5 ml SRR L 2%, HERYERSEE 0.5 ml §ouMmL
24FFRALER L 72,

S9 mix FE7E T2 B1) 5 FEE B T, SO BB 2.7 ml ISHF B L 718, RERWE
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P BB DA HFER AT L 720 LEES 2D 2HO 714 v V2% v,

5 Bt RRAEHER
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MEREE L, A2 TRELERE L (0.23. 045, 0.90 mg/ml) o
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HERIRME 1L, MIPEEFEINRIERER L I3IZEMICIT o 720 EHALIR T 24FF ] L 48 BT D4
ERY TR\ VA IRBE L It IRBE B & OV ALTE XS BRAE (FTAdRi b L ACHE) mERIT.
MRFRALIECI, BB E * SO mix fAET LIEFFET TR MR L 720 2B, LB
ftl, BEEATEREE, BB L L ELEA B R R 7,

B Ve BREE IS DT EREALYE T MC % Fr 8553 5 ml IS B AR RE A 0.05 pg/ml &% 5
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E D CE L, FEREIALIE ¢t S9 KBS £ UF MEM ¥5# 2.7 ml 12 K% 0.3 ml bz
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V) WX DAIREE AL, 10ml OB ICEO®EIL L 72 (1000 ~ 1200 rpm, 55°) o L
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174y adhizh) 6 DAT A4 FIEEREERL 72,

3% F A HW (pH6.8 D I/ISM ) ¥ BB CAMFE) TR I 4 FERE Mm%,
KTTTWCIEE Lze ABETTIETS L VEAFROBNABRLAZXT 4 Fo—RiT,
AT A FERE I — FEFIEICANTRF L7,

BT IS o T, MIEYal RN E DR LRI HUT L D 20% 2L Lo MxdHE5E
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P IR OMERER (Table 1, 2) &£ b, TXTOARILHET 0.90 mg/ml (10 mM) @
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VOMBTEL, DEAMICRE L. T4 v Va2 IKPSEBONRAT A FER 4%,
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2. familywise DFREAIEL 5% & LCHEEREL EML 72 EEMERETHEE
Vh s, HEREUHOEEY 225y - 737y VOBERBREY (p<0.05) i<
INHEL RETEDCHBENEOONLGAEREL L, HEREETOLE
BEVPTAD LN BEEEGEEE L,
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(Table 1. 2) o

—Fh. BHTEHE L LTHY 2 MCId, EREABICBVWTREFAOBEREFREL
(Table 1) . CPA i, SIMFRIALIIOD SO mix F7E T I BV T D AREHEOMERY + H%
L7 (Table2) o SNODGHIBMEOERL D, RERROBRILISFHER S N7

[HFRLsE]

ARBROERBH 720, WROBRECELELRRITRC-DOHLTFH LB b o 2H
REB & BRI IE 2 5 OB D o /2,

EZPCGN

1) BARBELRFEZS - MALBWRBRSHRR: (MEEWEC Lo RehkB8ET PF 2],
HIREE, W (1988)

2) HN U (B - BT — 5 OMEHERR, BOFIRIC LB TUu—F] , {2y
74 A M, FH(1987)

3) HA Th, REEWRM: [HEHEGHE 14, BURRT — & OfaHENT] |, WA, K
I (1992)



100( v o W o=

50

===~ {reated for 24 h without S9 mix
—)— treated for 6 h with S9 mix
—(— treated for 6 h without S9 mix

Cell growth (% of control)

0 T T T T T T
0.0 0.2 04 0.6
Concentration (mg/ml)

Fig. 1 Growth inhibition of CHL/IU cells treated with

1, 4- butanediol

0.8

1.0



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 1, 4- butanediol (BD)** without S9 mix

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

Concurrenté)
cytotoxicity (%)

Group tration  exposure cells ) Others3 with aberrations Polyploicf1 ) Trend testS)
(mg/m]) (h)  analysed gap ctb cte csb cse mul2 total TAG (%) TA (%) (%) SA NA

Controll) 200 1 1 0 0 0 O 2 0 2 ( 10) 1 ( 05) 100

Solvent * 0 24 200 0 6 0 5 0 0 5 0 1 (05) 1 (C 05) 025

BD 0.23 24 200 1 0 0 0 0 O 1 0 1 ( 05) O (C 00) 0.38

BD 045 24 200 0O 0 0 0 0 O 0 0 0(C 060) O (C 00) 050 NT NT

BD 0.90 24 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 050

MC 0.00005 24 200 4 41109 0 1 O 155 0 88 (440) 88 (440) 063

Solvent" 0 48 200 0O 1 0 0 0 O 1 0 1 065) 1 ( 05) 013

BD 023 48 200 1 0 0 0 0 O 1 0 1(C05) 0 (C 00) 013

BD 0.45 48 200 0 0 0 0 0 O 0 0 0(C00) 0 00) 025 NT NT

BD 0.90 48 200 0O 0 0 0 0 O 0 0 0 (C 60) O (C 00) 050

MC 0.00005 48 200 5 38103 7 4 10 167 1 90 (450) 8 (43.0) 050

100.0
100.5
103.0
103.0

100.0
99.0

100.0
100.5

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,

cse : chromosome exchange (dicentric and ring), 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, NT: not tested.

1) Distilled water was used as solvent. 2) More than nine 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) Cochran - Armitage's trend test was done at p<0.05 when the incidence of TAG and polyploid was significantly different from
historical solvent control at p<0.05 by Fisher's exact test. 6) Cell confluency, representing cytotoxicity, was measured with Monocellater™.
** : Purity of test subatance was 99.8 wt%. 1, 4-Acetoxyhydroxybutene- 2 (0.06 wi%) and 2-(4-hydroxybutyloxy) tetrahydrofuran

(0.07 wt%) were contained as impurities.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 1, 4- butanediol (BD)** with and without S9 mix

Concen- S9 Time of No. of No. of structural aberrations No. of cells ) 5 6
Group tration mix exposure cells 2) Others with aberrations Polyploid4 Trend test” Concurrent

(mg/ml) (h)  analysed gap ctb cte c¢sb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 i 0 0 0 0 O 1 0 1 ¢ 65) 0 ( 00) 0.38 _
Solvent " 0 - 6-(18) 200 0 O O O 0O O 0 0 O0(C 00) O ( 00) 1.00 100.0
BD 0.23 — 6-(18) 200 1 0 0 0 0 O 1 0 1 05) 0 ( 00) 0.75 100.5
BD 045 — 6-(18 200 O O O O O O 0 0 0 C 00) O ( 00) 0.75 NT NT 97.5
BD 0.90 - 6-(1%) 200 1 1.0 0 0 O 2 0 2 (C1.0)Y 1 ( 05) 0.50 98.0
CPA 0.005 - 6-(1%) 200 31 0 0 0 O 4 0 4 (20) 1 ( 05) 0.75 _
Solvent!) 0 + 6-(18) 200 0 2 O O 0 O 2 0 2 ( 1.0) 2 ( 10) 0.63 100.0
BD 0.23 + 6-(18 200 0O 0 1 06 0 O 1 0 1 05) 1 (C 05) 0.75 100.0
BD 045 + 6-(18 200 0 1 0 O O O 1 0 1 C05) 1 ( 05) 0.88 NT NT 98.0
BD 0.90 + 6-(18 200 2 0 0 O O O 2 0 2 ( 1.0)Y 0 ( 00) 0.50 95.0
CPA 0.005 + 6-(18) 200 14 139298 3 1 100 555 0 160 (80.0) 159 (79.5) 0.63  —

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,

c¢se : chromosome exchange (dicentric and ring), 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, NT: not tested.

1) Distilledwater 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) Cochran - Ammitage's trend test was done at p<0.05 when the incidence of TAG and polyploid was significantly

different from historical solvent control at p<0.05 by Fisher's exact test.  6) Cell confluency, representing cytotoxicity, was measured

with Monocellater™, ** : Purity of test subatance was 99.8 wt%. 1, 4-Acetoxyhydroxybutene- 2 (0.06 wt%) and 2-(4-hydroxybutyloxy) tetrahydrofuran
(0.07 wt%) were contained as impurities.



	表紙
	目次
	要約
	緒言
	試験材料及び方法
	試験結果
	考察及び結論
	参考文献
	図
	表

		2024-03-12T19:30:28+0900
	National Institute of Health Sciences




