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Mutagenicity and Citotoxicity of Diesel Exhaust
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It is certain that some chemicals with direct mutagenicity exist in the soot of diesel

vehicles. A new fractionation was attempted and 8 fractions, i. e., basic, acidic, hexane

insolubles, ether insolubles, aromatics,

tansitional and oxygenates were verified. As a

consequence, strong mutagenecity was found in the acidic fraction and its mutagenicity

reduced by addition of S—9 mix.

The cytotoxicity which soluble fractions of diesel engine exhaust were examined by the

plating efficiency method was found to be in the order of: hexane insolubles > ether

insolubles > acidic > basic=paraffins=aromatics.

mutagenicity by means of Ames test showed cytotoxicity,

mutagenicity showed no cytotoxicity.

&

T4 =V Y U VB HS, BRE, AMR
BoTuwhZ b, BETIIINIHECETF  — 4
MEDERB LG TS, LaL, BB Fo&
12, F4—ENERIT VY vO0~100EC LB LA
TWD . FOR T4 AEE0. 1~0.24 m & ikt
BERIAEL, e, RKEBPUHHOBLRFEFERE L
F 4 = EEOFRITRIASVE IR B MXTIE
(e Tnb I ERgETRATHE & 7

FDtd, F a4 — EAHEORINCHE S AN o
~NDOEHERREI TS,

5y —ELHEEBHIE, vy () ¥vY (Ba
P) HOLWEEHRPILAER=rnT7 v—v, i
i, BREERIEKREOHEBHEDMHE LT
BB R BB EA TS,

Fie, WHEEGEBRS YV Y vEOTEE50M S

I

FPRE (RAHES

Those fractions found to show direct

while those without direct

EL, BTEREOHNISE L HD TS, TORSIT
3, EELRFEEYHOWEABHEhTHS .
FITEEDL, 74 —EAHERS LE TR
CET A0 —EE LT, ChoRTRYECLER
Bgyrex s@We Ay, i, Mty Wl
o kaEiiley G CRE L.

BtRAE
1. OEHKS

Salmonella typhimurium TA 98, TA 100 (His™,
raf, R, uvrB™) % L 7.

2. kg
HeLa-S3 #ilax v/,
3. Bt

T4 —ENVEEER e Kb AF VT AR Y o
7AV—Hill Lick, ¥, BOBEERD ST 4 (7
a— 4 A C—200, FEHZE, 1.2X17en) HEET,
WA, B, ~F RS, - FAREMY, #
RIRILKRER, BORRIERE, EBRIEKE, aBER



B £ PR e

(kgD 8 FC 4l (Fig. 1) 7 Uie. WUEBHE, ©
AFAALKEY F (LLFDMS 0) Tl0mg,/ ml O
BEwsmL, 100C, 305 HEABEE R T, FREy
w, BREERBRCEGCTREEDMS 0T, #ilE
o Ll EE AR (0% MR CTHE
FRLILLORBEE L.

Soot

CHaCl — 08 ¢y Extract
incoiubles CHaChp ether
Extract S0UbiOS insolbles
IN-HaPQ4
20ueous other layer
layer
Make Basic Extract
extract ether IN-KGH
Acity.
acusous | ether laver ather fayor | adueouslaver 2SR o
layer
Not . other | sausous
Analyzed Bage layer  laver
’ Neutrai
——— e Gidi Not
" T %7%5' Analyzed
Dissolve
hexane
Adsorb on 2 & IoMioS _ Add ether
Silica Gel o I . "
rexane ather
insolubles Insolubles
2.4% 15%
Roxane Paraffins.
[ e toea 05%
Elute y
T%ether/hexane Aromatics
Yelow band ;
Eite Transitionat
T%ether/hexane R 0%
Elute [} 1
50%acetone/methanol "%?f‘ga =

Fig. 1

fraction of diesel particulates,

Scheme for extraction of soluble organic

4. TREMRER®

Ames BEOHBETHB T VA v o X~ 3 VIE
WX vfiot. REERLORDIIE, PCB (KC
—500) & #5 Lic 78, #ZF v + (Fisher &) OfF

Table 1 Composition of S-IMix
Component Preparation per ml

S-9Mix fraction  gyor homosinate = 0.300m
KCI 1.65M 0.020ml
MgCl2 0.40M 0.020m/
G6P 1.00M 0.005ml
G6PD 100units /' ml 0.005m/
NADPH 0.10M 0.040m!
Na-PBS 0.25M 0.400m!
DW2 0.210ml
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Fig. 2 Effects on plating efficiency by the

addition of soluble fractions of exhaust soot.
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Table 2 Mutagenicity on soluble organic fraction

from diesel car soot

Concent-~ Revertants,/plate

Fraction ration TA98 TAI100
g/ plate -89 +83 -89 4S9
1. 100 32 35 122 178
Basic 10 18 246 67 153
1 8 21 43 95
2. 100 898 233 660 164
Acidic 10 130 51 135 73
. 1 26 12 40 30
3. 100 575 189 482 165
Hexane . 10 110 65 133 78
insolubles 1 24 26 44 53
4. 100 456 136 417 70
Ether 10 76 46 115 55
insolubles 1 20 17 39 48
. 100 13 30 86 192
Paraffins 10 12 32 57 145
1 7 30 30 107
6. 100 13 26 78 290
Aromatics 10 0 . 25 51 205
1 11 27 34 135
7. 100 492 522 418 985
Transitional 10 86 26 148 183
1 18 9 58 55
8. 100 714 221 536 152
Oxygenates 10 87 36 72 80
1 12 8 17 48
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Table 3 Cytotoxicity and mutagenicity of soluble
fractions of exhaust soot.

Cytotoxicity® Mutagenicity®*

Fecton (g m)  —S—9 +5-9
Basic >100 32 35
Acidic 35 898 233
Hexane 14 575 189
glts};irjbles 36 456 136
Paraffins >100 13 30
Aromatics >100 13 26
Transitional 22 492 522

* Active concentration of drugs showing a 37%
survival rate (Do value).

**No. of revertants per plate at concentration of
100 # g,/ plate and strain TA 98.
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