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-nEFYFA VORBREESHRREL. Fr X ALy —ERER
(CHL) ZHWVTHRET LA, BER. UTOLScEHE N3, |
1) MRS

BEEES XCRBERLEOVThONEMER (0.01~1.00 ng/af) 51>
TH. HRAMEHEEIER S hEh -7,

B> T. REARSRRCSL T, HEE. REEEMAEE 5121.00 ng/nL
(REER OREREAERELL. ZO%ORELTEE. LORELESR
B L,"cmw:;

2) REEREER

BEEC LD CHLERZ24EEES L CBRBAE L &R, WTIhoBER
FOTHRBROBERRPEEMMROBREEHIED S Ao, £
REFEHAFCBOTH, Shnix BETHITEEETOOThOoLEREICSE
DT HREERFOBRIEFITD oL 5T,

3) & B
n-NEFFES VIR, SEEBLARBERTT. RBEAO CHLERRER
 RELBRLALEERLE,
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OECDBRAE LT R 2P i e 3 BRMEFRO—RE LT, BAINBER
FELRRELEMRO | 2TH 3. n-~+4 74 v ORI+ K
EENEEARET 5. F o4 2—X  AARY SR CIL) £H0
CRRENRERESRREERL &,

CORBE. (FEAENRCRIRROFECONT, (BHI62E 3 ALE,
RERE 2372, BRE 062, C2EBE 032) HLTEIHA K54 ¥ : 4713
L. LUK CLP (BRISONE 3 F31E, BHREMIOS, BRE 2292, 59
ERHSSS, ATERGHEILAI8E, FATHE 2332, WABIIS, 6ILMME23
B) KEITOWTERLEDBDOTH S,
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1. EE LMk
Y¥9=F - Y7 —xnxv7 (JCRB) o AF (198F2H. AFRK: B4R
LlFe ==X - Ny —-HRO CHLARE. BEZBRIORIATRERC
it | |
o CHLEfabk iz, REEEERROKBBEL I CATOIADRESAT
3,

2. BREOWE |

E®ICE. FRRMmME (FCS; J.R.Scientific. v FES C019407) %#10%
mmlfcA — 7' v MEMERIEER O o, NEMEERIZ, A — 27w MEME-I M=
24 ) OBE (BASEE 9.4g% 1 LOFEFKRTERL. 121CTI5aHE. BE
ERXBELELOBL. L-2vy v (BEEFS. HARERE 300 mg £10% NaHCO,
R 125 ml EMATHEL -, 2FRED MEMEREE. EXOFEM 9.4¢
% 500 mé ORERCERL. LT MENERE LEBICHE L .,

3. BERE _
2 X10*E @ CHLERa%., BEESmE AN Y+ —U (E6cm. Corning) i
Fx. 3TCOD COz24 vYFax—%— (5% C0z) ATERELR,

4. HERMIE
n-~NFHFA Y (CAS Mo 544-T6-3 v v FES:
) BEAZEHOKKT. 7+ F viZH20% E THIE.
e VAFNANEKFYF (DIS0) ICFRE. BFR Ciallzaen 5FE 226.45.
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B 287C. &EE 18.3C. HE (.77 O¥IR T, MBI 99.8%TH 3 (

) o AERCRIBBURNINVER Y AFLELU—RF FY YL
REPTRMERCT) . B—ARERNRBOOANI L, T TEIVRH
WHRETHABETHEEM0. BRELTTE NV ERAVE, BRORERCE
LTRERIBONL Do e RBHERST{LBHRECERLLT
YT ORTEERHTIE 3.15~200 mg/ml OMERET IBMRIEETH -2
(Appendix1) o

5. BEUIR WA |
HRMROWE. MEO DTk, BHEET € F v FIRMETEM. ©
5 FES : DCKIS00) (ML TER (200 me/nf : BMRBRE) AWEL. o
OTERET € b Y OERERL TREOREO RRIRAR A ER L7, B
ﬁ%iﬁﬂku\ét@ﬁﬁxﬁmtﬁiﬁ@Oﬁ%wh)améxaumit,
REERSRRC ST, BEES LCRBERLEC A - EERER LB
ERERC OV T, SRUREEEOSBUT L EBHEFATLEFEZC S
NTH ok, TORE. FEROBER. T~CHEREA (FESEIRNE
DKL) OfETH 57 (Appendix2) o

6. HRUERIIHIRRC X 5 RERE ORE

REEESHRCAL SRRYRORERELRET 345, BRI OME
WA RIS HEEA~E,

6.1 K@k |
BEEETE. SRLIEHBERLA0BEREERT, Yr—VREERK 5.0
n & EMEOBRBRURMENE 25 o0 A, ASERIAEL ko, RBTEMRILE
CEVTR. ME LSRR O BRRRERT, ¥ — L, MENEERE
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2.0 m. SOmix GHERAZLITICRY) 0.0 md & 2fSEED MEMEIEE 0.9 ml %
mi. Bz 15 0 ORBRURHEEEMA T 6 BELEL 2, LER. FE7y
BEEICR L. B0 R L, MERE . EEE, REEELEL D
. SRETTOREREN 0.01~1.00 mg/nl ORETHEAT 2.
Ye—Uid ] BEICOVT2REVE,

SOmix DR
Sg*
20 mM HEPES (pH 7.2)
50 mM MgCl:
330 mM KC1
50 mM G-6-P
40 mM NADP
REK

et b ek ek ek ND QO

Total 10 =

% S9 : Sprague-Dawley BF w P77 x/ NNLESZ—E S, - RV 75K
vERSLTHELLF: y 2~ vERXSEED SS9 (v +FES:RAA-254,
19914 5 H 8BlE+H L TF RAA-257, 19914 7T @) ZBAL. BARE T80T
DEEEERNICFELL, HEROMALIAKCERL,

6.2 EAXfeEE

EERTR. BRRERTLOB. Y VEREBEE (Ca**, Mg 28T) THL.
MRSy »— LICHELLREBTI0S ALY YIERENMATEEL . B
T 0.1%2 Y xsundFry FTRELR,

6.3 HEIHOKELZOER
HERYR O CHLAERIC X3 2 A MSITER &, BEEEEREEt (P v
R) FEOTRBOHBMELIAL. HRMELEROFENRRCHT 28K
WHEOLES - TIREE L7,
ZORE. HEE. REEHEAEL I, REBELBERRE (0.01~1.00 mg/
5



md) B THRBIRC L AEANFHIREI NS5 (Tables 1. 2 H&T
Fig. 1) o |

7. ERBORE |
ARHEANFRROER L) REERRERTHO 2HRUIRORRLER
EE. EEE. REBEERAEL S 1.00 mg/nd &L, ZhZABELZRED
LOMBEEATRE. LOREEERESLL,
1.1 EEE

ERE T, JBERONERERCHBRHEED TEOIRERT . BB
D&EEE. HAERDEHRREFERE L, BHIKOY e — LAV,

:23 ME (mg/mf) SAPERETE (hours)
1) HAER — —
2) faxim 0 24
3) n-~FHFH Y 0.25 24
4) n-~FHFH v 0.50 24
5) n-~FHFAHY 1.00 24
6) BB MC) 0.00005 24
T) BB 0 48
8) n-~"FHFH Y 0.25 48
9) n-~FH¥FH Y 0.50 48
10) n-~FHFH v 1.00 48
11) B (o) ™ 0.00005 48

* BERIZTEFEAD. BRBKC 0.5% (v/v) ERmMLE,
k% NC:Mitomycin C (RFIEEEE. v FEFS 664-A1K) miﬁ‘iﬁ%%'
K (KEEFETIR, vy 1 ES KIDT9) KEBLTHELL, °O
RERETRBEREEBERT I LSAONTV S,



7.2 R#ERLE
R#ERALETIZ, HRBL LT SOnix FMAKVEEAD. FTEO11E
2RI, BROSECHMEMTHRBEERE Lr, BRIROY+—L
RV,

n MEE (ng/ml) SOmix DA MLEEESM (hours)
1) ERENE - — —
2) EHERE 0 - 6- (18)
3) memEFF A Y 0.95 - 6-(18)
1) n-~EFFH 0.50 - 5-(19)
5) n-~EFFA v 1.00 - 5- (1)
6) BB (CPA)** 0.005 - 5-(19)
T) ERAB 0 + 5- (18)
8) n-~EHFH Y 0.95 + 6-(19)
9) n-~FHFFH 0.50 + 6- (18)
10) n-~EHFH v 1.00 + 6-(19)
11) PR (CPa) ** 0.005 + 6- (1)

* JERETEFYERD. BRRR 0.5% v/v) BRmLE,
% % CPA : Cyclophosphamide (Sigma, & » k&S 67F- 0155) iEHHA
Bk KBEETHE. vy FES KIDT9) wERBRLTHEL -,

COREBRETRERREEEBRTI LA ONTNS,

8. LREkERERE |
1) BEATO2EMAIC. 2% FERRBEI 0.1 m/nf B3 X
SCERRCmA. ERRTHREEOERE Y vBBEE Cat, M3* %8
FEW) THOL 0.25% Y 7y VEREROTENL. 10 ol OREILER
"7,
2) 1,000~1,200 rpm TS HEHEIRL L. EEER o BB L AR
md®D 0.075M KCl iIdEEMA 3 2 & X D RI0ATEERREEIT - 72,
3) BENER, BELZOLBIALV TE @B x5/ —v=1:3 v/v)

-



BomEMA. THAIOBICERYy F 4 VI LTREMIETHEEL. 20
#% 1,000~1,200 rpm T 5 SEBRIKEL 72, '

4) Bk FEERE. BUFREAL) THEMZ TRBEC< 5o v
kD EEHEE 1,000~1,200 ron TS ARIREL 2, C OEEEKEE
HDERLIK,

5) BELTH-gaoMEEEYIC. 0.2~0.5 M 0L/ TiREMA+S
BB B,

6) MMERROLES. HOPLDEARLTEVARSFA K75 R LITHT
L. 2DEERHE L,

7) 254 FERIREY »—LIZ0& 6IERL X,

8) RSAFISAD7 R FRFICHET. RRFRBHES. BESHLU
A7 4 FESEEALL,

9) BBRUART A Fid. ¥FA¥FER (Merck) 4.5 o % W15 U vESEE
(pH 6.8) 150 m¢ WCiBEM L AZREBR TH S pRIRER. BEATELTIL
TREL., |

10) HBLAEXS 4 FEERRZ. BESHIAS A FFr—RARAR. F—R ik
ARZBNES. EXERoBAEHRLTREL

9. BBk
FELEZS 4 FEADS 5. 120y »—LhbBonnRn3BAL. ¥
BOBRENTNENT 51 Y FORRTHF LR, THhbb, REENGRL
TRV B AR AEL . ERAE T M ON T, 254
FEDZORBAFMED 2 7 — Y ON BT ERRECERL 1.

REEOSTL, BEARSAEEES. WABUKR (M) AHEK L5
BECETOTUTO. RBEES 2V IZLRESEROX v 7 W, gL
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DEBEREOHE & KM (polyploid) DEBIOLTHRLL, 18

ERFCOVTIE 1 #2000 SHRESERC oL TIR 1 #00Eo s Hb T E
gl

10, EREHE

WLEATE. ARS LB ER S RRORAER 51 T DRI
HEL T, BERTORMEN. FEBEROM VTR, 580
EAEREFEICEALL,

LEERKREELEETAHROBEERFICOVT. 74 v Y+ —0 “Exact proba-
bility test” B & 0 SEENER L RRVRAEHES X SRNBE & B
HRRNOEERRELT o7

BRI DR EKR R BRI o0 TOBRIER. B S OHEEATEL.
BEREREET SAMOMEENS KABERE. 5 %5 E0%AE L ERE.
10%B £ & Uiz,



FEIR &= =T

BRI X ARERAFORES Table3 WRLA,
n-nFHF A Y EMA TUBES L CBHEMEL A BRICEVT. VTR
WEEOEARR O HEEECE T TETIED Sh. 2TORER TN
Bott. —F. GEEARICDV T ST RIS 5 hisi - &,
RMER LR L 3 REEIFOBRE Tabled WRLE,

n-EFFH VEMAT Snix BETH LUFHETT 6 BEAEL - R
BERIBVWT, WVIThiLERKOBERES LU0 FESEMIRD
HhT. STORBRTRETS R, |

BEMBE L THOWREEETO I BER. BXT Snix ZETTO CPA
RERTHRENESR (cte) PREMKYE (cth) KL OREERE b oM
FAEEECBRE L,

KH. ARROERC B 0. RROEEECELELRITRO OS5 Y
LB% - R ERECRRHEEA > ORBL A 72,
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Table 1 Inhibition of cell growth treated with n-heXadecane
for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of n-hexadecane
(mg/ml) Average

0.00 100, 100 100.0
0.01 110, 117 113.5
0.02 121, 115 118.0
0.03 118, 113 115.5
0.06 129, 130 129.5
0.13 125, 126 125.5
0.25 120, 119 119.5
0.50 . 116, 123 119.5
1.00 125, 126 125.5

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with n-hexadecane
for 6 hours by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of n-hexadecane
(mg/ml) Average

0.00 100, 100 100.0
0.01 105, 101 103.0
0.02 103, 103 103.0.
0.03 102, 103 102.5
0.06 100, 97 98.5
0.13 9%, 99 97.5
0.25 100, 99 99.5
0.50 ‘ 103, 102 102.5
1.00 101, 99 100.0

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 3 Results of chromosome analysis of Chinese hamster cells (CHL) treated with n-hexadecane by direct method

Concent- Time of No. of No. of structural aberrations 3 No. of cells

Group ration  exposure cells 2) Others ) ____with aberrations Polyploid4) Mge_rg;__mts)

(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA

Control D 200 0O 0 0 0 0 0 O 0 0 0 00) O 0.0) 0.00

Solvent 0 24 200 0O 0 0 2 0 0 O 2 0 1 (0.5) 1 (05) 0.13

n-hexadecane 0.25 24 200 O 0 0 0 O 0 O 0 0 0 (¢ 0.0) 0 ( 0.0) 025 - -

n-hexadecane ().50 24 200 o 0 0 0 0 0 O 0 0 0 ¢ 0.0) 0 ¢ 0.0) 025 — —

n-hexadecane 1.00 24 200 0 1 0 0 0 0 O 1 0 1 ¢ 0.5) 1 (05) 013 - -

MC 0.00005 24 200 7 40 89 0O 0 1 O 137 0 86*(43.0) 82%41.0) 0.38 + —

Solvent ' 0 48 200 0 1 0 0 0 2 0 3 0 2 (1.0) 2 (1.0) 050

n-hexadecane (.25 43 200 0O 1.0 0 0 0 O 1 0 1 (¢ 0.5) 1 (05) 0.00 - -

n-hexadecane  0.50 48 200 1 0 0 2 0 O 0 3 0 2 (1.0) 1 (05) 025 - -

n-hexadecane  1.00 48 200 1 6 0 1.0 0 O 2 0 2 ( 1.0) 1 (0.5) 038 — -

MC 0.00005 48 200 2 40 10211 3 13 O 171 2 92%(46.0) 92%(46.0) 0.50 + -

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) Acetone 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 n-hexadecane 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
Control N 200 1 1.0 0 1 3 O 6 0 5(25) 4 (20) 050
Solvent 7 O — 6-(18) 200 1 32 0 0 0 O 6 0 4 (20) 3 (15) 013
n-hexadecane .25 — 6-(18) 200 0 303 0 0 O 6 0 4 (20) 4 (2.0) 025 - =
n-hexadecane (.50 — 6-(18) 200 0O 0 0 0 0 0 O 0 0 0¢00) 0 (0.0) 050 - -
n-hexadecane 1.00 — 6-(18) 200 0O 5 0 0 0 O O 5 0 3(¢(15) 3 (15) 050 - -
CPA 0005 — 6-(18 200 3 0 O0 1 1t O O 5 0 5(25) 2 (1.0) 0.00 - =
Solvent V) 0 + 6-(18) 200 2 0 0 0 0 0 O 2 0 2 (10) 0 (0.0) 0.63
n-hexadecane 0.25 + 6-(18) 200 4 0 0 1 0 O O 5 0 5(25) 1 (05) 013 - -
n-hexadecane .50 + 6-(18) 200 0O 4 2 0 0 0 O 6 0 6 (3.0) 6% 3.0) 0.13 - -
n-hexadecane  1.00 + 6-(18) 200 0 0 01 0 1 O 2 0 2 (1.0) 2 (10) 0.00 - -
CPA 0005 + 6-(18) 200 4 1117 2 1 0 0 35 0 25%12.5) 24*(12.0) 0.13 + -

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) Acetone 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



S{199 THO Ul
auedapexay-u Yjm palead} yimodb |99 jo uoiiqiyuy | 614

(jw/Bw) uopesuadu0)

0’1 80 9°0 v'o. ANV 00
1 1 1 i 1 i 1 2 1 a o
XIW 6S YIM JUY Q 10} POIEO]]  meifumme I
XIW 6S INOYIM JY 8 JO) POIEDS] s o "
L8
[ <
05 2
r T
1 w
)
ﬁ iy
(2]
" e
=
@ — PN _ 00t 3
O—




	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
	表
	図

		2024-03-08T15:32:42+0900
	National Institute of Health Sciences




