TINVBRIZF VD
Frf=—X - NLRF —
EEMEE A5
LR TR

BEAEEEHER %t

HRIEAERRALEE Yy~
z2 % W %R



[H K1

E
#

S
&

i)

MEB L UHE

1. R LAk

REEBOFH
BEREMN

HERMEDORH

ABRSEM

2.

3.

4. BEMEB L UHMTRYE
5.

6.

7. MRS HEAEENHIARR

7.1 LB

7.2 BBARVESLE
7.3 MR ORIEL 2O/ R
8. AHERDHEMAK

8.1 B¥iE

8.2 UM HEALE
9. BBMERERE

10. FeBiRg4T

11. ke HiE

o 0 W N N YN R W W W W W

REBIUEH
w oW

—_ =
o O

FFRLEH

[
—t

X B

oy
[un—y

Tables 1~5, Figure 1~2



[Z #11

TIWVERY LF NV Din vitro LBARREFRU L, Fr A =—X - NA RS —HEEB
(CHL/IU)Z AV THET L. B ER %215,

BRI BT 58950% DHEFEHH % RTIEEIX 0.013 mg/nl TH o720 —F, REHENH
LD Smix FET B L UHEFETICBIT5H50% O HEHH xR TRE R, Theh
0.083 mg/m¢ 5 & U 0.030mg/md Th o7z o T, FEREFEHBRII BT, BEHEET
i 0.013mg/me, AEBHIEMALE OSOmix £ T T 0.083 mg/nl . FEHFAET Tid 0.030
mg/ml DIBEE* ZNEFNEEBLL, 2012 BL VM TR EFNREE, KEE L
LTRRE Lo EHEEE LT, S9mix IR T IS BT 5245 B & Ur48RF Rl EHALE, X
AHEMALE & U TS mix 15 T 8 L UFEAFE T Colie i (188 M0 mIfERFR]) MHEE, 1F
REGREL, BETHC L L WV RARREFRE LRI L7

BT L D, CHLIU ARML % 24B5R0 5 & O 48B5RIERALEE L 28, PREBIUE
BEHICBVT, REAOEERE LY S OME S L UEKSEME O B BEE B E KT
LTHEEICHEML., B LHES N,

—J7. ARRBHEMALE BT 5Smix IEFAET OREE B L HRER CIE, JEA0H
EREAROMBOMBEEECEELENSRO LN, BBEEHETR, IO 0
TR EGH CEL ol T2, SOMX FATICB I AHBERT, JifkoiE
EREEROMBEO HBHEE CAELREMFSRDO LN, FOHEIZ25%THY), &
YR iR & HIMT L 7o SOmix FEAE T O Z OO MIREE Tk, PEAOEERES &
UREHEMMROFBREEED SN b o/,
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OECD B F It FWHE R EU SMIC BRI BUMEEXEN—RE LT, 7INVRYVZFLO
R R THRERFNEELFHET 2720, Frv4=—X - NARX Y —BEHR

(CHL/IU) % v CHERBE MNP aRRERBRT £ L 7

LEORERZ, THRCEWE R IBROFEIC>WT] (IBF624E3H 310, RIix
¥ 2375, ERE 06T, 62ERHE3035) BLUOECD 44 FJ74 » I 473ITHEHLL |
1CZWE GLP (BAS9EIA3IE., BRIRESE 395, ERE 2205, 59£F[%E 855, HEIH
M634FE11 A 188 . RAHEE 2335, ALY 385, 63F% 823F) KHEITVTERL =,



[ B & OHE]

1. /L7724

V¥ —=F - YV —2)¥ 27 (JCRB) 5 AF (1988428 . AT : kL 4) L/
FrA=—X - NHRY—HRDO CHYIU (LLF CHL L B&¥) Mifa% . Mo 10
LATHEICHV 2o Zo CHL MIfatkid, —MXMICLZWE T L CRIBERE A
BRI TV A,

2. BEBOFH

B, FI58iMm%E (FCS : JRHBIOSCIENCES, © v FEE | 1C2073) # 10% @0
L7zA4 =27 )V MEMBER LA\ 720 MEMEEHRIZ, 1 —7VMEMEHR [=v 24] 0
OB (BKBIZERR) 9.4g% 1 £ OREARICEHL, 121°C TI5SHM. BERTEE L
72DL, -7V IV (HEEAR,. BAKBIEWRE)) 300mg & 10% NaHCO, B 12.5 ol %
MR THREL 72 2FRED MEM BE38HIE, LELOBEH 9.4g% 500 nl DA KICHHE
L. BT MEM BF2848 & [EIRRICAS L 72,

3. BEESt
2X10"ME®> CHLMIfE %, 3 S ol ® AN/ T 4 v ¥ 2 (E6cm, Coming) KHEE,

37C D CO, 4 ¥ Fa~—¥—(5%C0,)TEHEEL,

4. BERWE B & O RYE

[(#esrmE]  ( REBF—5 L)

(% ) TYNVEBYIFL

(& %) DEF

(CAS No.) 623-91-6

(a v b & 8)

(% F ) CH,0,

(& F ) 1712

(% ) 933% (ELARME LTILA VERYZF IV 4.9%)
(% W) ELEHOWEKT, KICRE, VAFNVAVEFYF

.__3_



(DMSO) BL U7+ b v iCW#E, AH3.5C, #+52185T,
HE1.055, JEHFE1438OWETH 5,
(2 i %)
B F & M BEARE
(& E W) BETCERE T UL, BRI TR E.
(Bl THOREN) BHEWEROFCENEE TEMR L 2B ToREEHER
T, 0.65~16.6 mg/nl DEFHE TIFHMIRLETH o2
( Appendix 1) o
[R5 s BB & ]
1) BEEEORBRIIAC2WE
(1t ¥ %) <RA4rA4VVC
(W& ) MC
(w v b F ) 8l4ABB
(B b ) ARG
B’ F %= #) ‘EARF
2) ENEHILEORBRICH V2 WK
(1t ¥ Z) YryuakA773IF
(W& %) CPA
(@ v b+ %& &) 6TF-0155
(%L pis #)  Sigma Chemical Co.
R F & M #BEARE

5. BWERME DR

WERME OB, EH DD E4T 5 72, ¥ IEDMSO (Sigma Chemical Co.. B v M &
% 1 129F04138 & U'30H0608) % FAvi7zo EAR% BSIEICEIH L TR (SEEHGIRER T
10, 12, B L U340 mg/nd, FEARERER Cl36.0mg/nl B £ U166 mg/nl) ZFAE L,
DWTHRB L BETIERFR L CHE0BRE WY EMBE L /E L 72, HERWER R
Wik, ETORBRICBVTEERD 0.5% (W) 1% 5 L IR 72, kR ERBRICB
W, EEEOKRER (0.003 mg/nd)  RHNEMALE DS mix FRFE T O RESH

(0.030 mg/ml ) B L UAHHEMALEDSI mix FETOHREMH (0083 mg/nl) CEEE

4



H (0021 mg/ml ) KKDWT, ENEN OYBRYE R OB BIE % T BT
FMRBIZBVTTo 720 ZORKR, AEBOBRER., TRTHFFHREAN (CFHEESR
INED85% LLL) DfETH o7 (Appendix 2) o

6. RER&M

ERETE, MEe 3HMERL2OLEEBEAET, 71 v ¥ 2 CEEE Sul & &R
BEORBW AR 25 1 ¢ RI0Z . 246FM B L P48RERERALEE L 72,
REFEMILE TR, M2 3AMEELOLEERFIE T, MEM BB | 2ME5ERED
MEM B8, BLUSOmixk ZNnZFN4 . 1.1 DEETREL-BWEIN 274 vV
KA 720 F 72, S9 mix FEAFIE T DAIEEEIC BV Cld, MEM 853 3l % 74 v ¥ 242
Mz 7z ZDH, SHIT 150l OWERY BB > N2 T 6FFHMEE L /2, MR T 4,
BRI AT L, BB 18FEMIBERE L 720 SO mixDFREIE T RC DMK TIT o 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

K

— = e = e NI

A& 10me
* S9 . Sprague-Dawley 2T v MZ7 2 /NVES =& 56XV T TR ERS
LTHRELL 2%y - #ER)D S9 (By FFES I RAA-281. 199248 B &dxE) *#EAL.
FHE T ¢ —80CoBEIBMAICRA L /20

7. HREIEFEINHIRER
BAAREARICAVCAIERYEONIBELRET 570, HERDEOMIHEMEIC K
53?%3@’2%)%’*‘7:0

7.1 E S
B TS RLEEE I oW T, T 2MAEBHEMALE T3, S9mix fFET B L UIEFE
T OMEREE D THIREETE IR SER 7 S250 L 720 EEBIC BT 2R, TR

_5_



BV TO.1mg/nd LLEDBRE TS 2 2 BIEHH RO O N 720 T, BEBFTOR
HIB FE AT 0.002~0.050 mg/mé DFEFHDRE % Fv: 720 F 72, ABNEMEALE DS mix IEFF
AETIRBNTH, FHABRICBVT0.1 mg/nl LLEDIRE TIZHH & 2 7 BHEFE 25580 6
N72D T, 0.024~0.060 mg/ vl DEFHOBE % Fv: 720 RBNEMALEDSImix FET TR
0.05~1.70 mg/n¢ (10mM) DHEADEEZH \72o 74 v ¥ 2 id HEEICDWT 2MHA

Wiz,

72 IERVEEE
RERRTH., BEEREFECDb, 10% "V VEBEEMATHERT 4 v ¥ 2t
ELWRETEEL. BEH, 01% 7V AIMNLF Ly b THB L,

7.3 WFEIHI OIRIE L Z DR

B ERY)E o CHL M2\ X 3 2 B EHIVE A 3. HBRMAe® BT (Monocellater,

F UNANFETER)) %AV CEBFOHIERE L L. BERY E LR OB i) BT
AT AR O E b o TIRIE L L7 |

Z DFER, DEFDOHKS50% OHEFEMHI 2 R TIREL, 50% 2 33T 2 BEOEL VEH L
e AH, EEETIH0EB3mg/nl THolzo —FH., REHEMALEDOSIMix FETEB LU
I TIT BT 2 #50% DHFEIM 2 RTIRE X, ZR £ 0.083 mg/nl B & UF0.030

mg/mé THo7= (Table 1, 2. 3 BL U Fig.l, 2) ,

8. ARHMERDFEIEM
MREFEMHHBROSER L ), REAREARTCHVIEBRYE SRR, EEE
T 0.013 mg/ nd, NHEHEDOSIMix FETBLUHRFAETTIE £ £10.083 B &
00030 mg/mé & L, ENEFNEREFD 12 DRELTPRE, /4 DREAEREBEL L,
SRR E & L CHV2MC 8 & UF CPA ZIESTAAK (REFESETIH®RR), vy + &S .
K1G70) (S LTRE L. TR PNRERERRELHERTIIEFMON TV L BEY
WAL 72,



8.1 HE¥EE
BERETIE, SBREOWHBRYEMBEERE I, HREL2 SO T BT, &2
BDF4 v ok,

Fi22 IR (mg/ mb) ALEREERY (hours)
1) EALERATHE — —
2) BT 0 24
3) DEF 0.003 24
4) DEF 0.007 24
5) DEF 0.013 24
6) FEtEsTER (MC) 0.00005 24
7)) BETR 0 48
8) DEF 0.003 48
9) DEF 0.007 48
10) DEF 0.013 48
11) Bt BE (MC) 0.00005 48

8.2 MEHEM b
MBNEHILE T, 3RO Ry ZWIIRER I, BB L LT S9mix # Mz % Wi
EY, TiD NBEERT, K271 v a2 flwni,

B B (mg/mg)  SOmixDAEEE  ALIBEER (hours)

1) EAETH — — —
2)  BIEXTER 0 — 6-(18)-
3) DEF 0.008 — 6-(18)
4) DEF 0.015 — 6-(18)
5) DEF 0.030 — 6-(18)
6) FeMExTER (CPA) 0.005 — 6-(18)
7)) BEXER 0 + 6-(18)
8) DEFF 0.021 + 6-(18)
9) DEF 0.042 + 6-(18)
10) DEF 0.083 + 6-(18)
11)  FRYEXTER (CPA) 0.005 + 6-(18)




9. BB ARAEAESLE

1) BEETO2RMENC, IV I FERRBESH 0.1 ug/nl 12725 & ) ITHEERIC
Mz, BEETHR, SHOMEE ) Y RBEW (Ca”, Mg"t &%) THW,
025% PV T VBB ERVTIRAL, 100 DELEITED 2,

2) 1,000~1,200 rpm T 55 R&EC L. LiE* BT, LB L72MEC 3 ol 90.075M
KCIREHEEIMA A & £I2 & 03 307 FMESRMLEE % 4T 5 72,

3) ERIRALERE, ERBEOLBICANV T OKFERR: A4/ — V=13 v) #6nl%
A, THPOEMIERY 74 V7 LeHORMLTEEL, £0% 1,000~1,200
rpm T 55L& L 726

4) RikZEEHEXRE, BUHE L2V THEMA THlad xRy 74 Y7108 ) B
ESH, 1,000~1,200 rpm T S EL L72e COBIELTEME DL L 720

5) L CR-ABOMERIC, 02~05 e Dh NV THEMZ, THICBH S,

6) MlEREEROIEY., HOPLOEFLTBVEZATA FIFIALHETL, #0F
FAEL L 72,

7) ATA FEREEZETA v Y2120 & 6BIERL 72,

8) AFZA NI IADTUR MRS ICHET, REBERHNES., 7 FESBLIURIA
FHERZZEAL

9) BIELAATA Fid, FLAFEBR (Merck) 4.5 ml # M/15 ) ¥ BBME#H (pH6.8)
150 m \ICFR L 72 QB O 80 MRk, AR KTRBRLTTVTRE L2,

10) LR TA4 FERE, - FEFHICATA For— AR, 7 — RI3EER%
wplFE ST, BEARMEROBFEHRL TRIEL 126

10. FAufkoir

VERL72AF4 FERDO I L, 12074 v v adhbBon/-BuebRX54 Fi, B
DBBEVFNETNNBEEVT PO WL I a— FELZREETHH L 72 & (RS
D, PORBEFHEL T R2WLRAEELEL, BE*ETAHMBICOVTIE, 25
A FLEDEDNBLEHFEOR T~ VDONE CLREHRICIEL -

REEDOTHIE, BARBERREF S, WADHHE (MMS) SF4Y 10 & 2 08B
EOVTITV, FOEHS L3RBT EIOE v v 7, I, THL EOBERENE
e & AEBOEANRE (polyploid) DAEMIZOWTIRE L7 T -HERE 2o Tid 18 200

g



8, REECHEMIIIC D v T 18E 800ME 0 43 B P IAINE % 4347 L 720

11. L&k HE

EATEATHR, BB L R R R ELER I O CooRERIE, BIEL
Mitk, BEREOMEE LK. BEMEMBOKICO WTER L, SHOEL THAMKICE
AL7,

LekREr AT AMBEORBEEICOWT, 74 v ¥ v —0 Exact probability test # 2
L0, BEATIRE CSEBRYEEERE L CBET R L G RO EERE LT
VAR

PERME DRBAREFER OV TOHER., A S DR EEE Y, REAR
FHERATAHMBEOBEEDIS% Rinx B, 5% LLE 10% Kiiz BtfmtE. 10% B % B
& L7,



RSB & UEE]

EHEEC & 2 RO ORER % Table 4 IZ7R L 72,

DEF# X T 24K 138 & X 48R R-EHEALEE L 72458, TREB I URBEFIIBV T,
PEEOBERE S OMBE O BBEERE KF L THEEICHEML, 24 HAEED
Y xRtk 4SRRI EEOHERERETH o /2 /-, BHRBHIROFREIIOVTY,
BELREMEED LN, BHELHEL

UBHEEALIEIC & B BRSO R % Table 5 1R L7z,

DEF% Bl A T SOmix FEAFAET T 6MFRILEE L -ERIBE S L O BEH Tk, RkoE
ERELFOMRONBEECEELBENRO SN, HERRBH TH o 2, BiREH
(0.030 mg/m¢ ) T, DRI O 72D+ MR ETTTE Lol 72, BN
MBEOFERICONTH, FELENIEOON, BB LHELA, —F. SImix FHET T
. BEEHCRAAOBEREE A FHOMBOHBEE CHE R BMNARD b, £
DEEE25%TH ), EWFWICEBRHEHEL 720 SOmix FHET O DM OMIEEET
3. REROBERE S L EREMROBERERO b0 o 1,

xR & L TRV 72 E#ETO MC AR, B X U S9mix £/ T T? CPA MLBEET
LGB RAHE (cte) R Hefa R LTIT (ctb) % EOREERE * d oM BEE ICHER I
A

[ it ]

TYNVBRY T FIVIE, BEEEICBIT 524 M B & O 48R MLEATALE L 7250 % o B 5l )
iR E ¢ &4 FLEHC BV T, CHL Mg kot RE et 58 L1
37z, RENEMALEIC B ASmix FEFAET Cld, ReEoBERE+HOMEB LU
A HBEE A EL2BMAA SN2, —F, SOmix FAE T Tid, 50% D EFHE
MERE 2 S0 TRTOMBECREOERIE LN,

#€-> T, DEFid, LEEORBREHT CHEBEEANO CHL MLt B kR EL+HRTH L
EEL 7,



[4F 5C & ]

FHBROERICH 20, REROEERMICERE L RITRVOHLTFH LG Lr o125

R URBEEES S 0RRIR 5o 72,
[3C #kl
1) BARHERFZE - WLBWRRIHEE | (CEREIC L 2 REERET T 2,

EIEEJE 1988
2) RfE B EE . (YE) REKBRFEHEBRF-s%E, TV T4 - =1, 1987



Table 1 Growth inhibition of CHL cells continuously treated with diethyl fumarate
( DEF ) for 48 hours without S9 mix

Concentration Cell growth (% of control)
of DEF
(mg/ml) Average
0.000 100, 100 100.0
0.002 86, 86 86.0
0.003 76, 76 76.0
0.006 61, 63 62.0
0.013 52, 50 51.0
0.025 25, 30 27.5
0.050 0, 0 0.0

Cell growth was counted by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with diethyl fumarate ( DEF )
for 6 hours with S9 mix

Concentration Cell growth (% of control)
of DEF
(mg/ml) Average
0.00 100, 100 100.0
0.05 71, 90 80.5
0.11 23, 30 26.5
0.21 13, 12 12.5
0.43 13, 10 11.5
0.85 18, 9 13.5
1.70 23, 13 18.0

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with diethyl fumarate ( DEF )
for 6 hours without S9 mix

Concentration Cell growth (% of control)
of DEF
(mg/ml) Average
0.000 100, 100 100.0
0.024 71, 78 74.5
0.029 56, 51 53.5
0.035 28, 37 32.5
0.042 2, 37 34.5
0.050 35, 32 33.5
0.060 35, 37 36.0

Cell growth was counted by Monocellater™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with diethyl fumarate (DEF)** without S9 mix

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

4
Group ration  exposure cells 2) Others with aberrations Polyploid ) Mgmegt_s)

(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 1 1.0 2 0 1 O 5 0 4 ( 2.0) 3 ( 1.5) 0.00
Solvent ” O 24 200 0 0 1 0 0 0 O 1 0 1 ( 05) 1 ( 0.5) 0.25
DEF 0.003 24 200 1 1.0 0 0 0 O 2 0 2 ( 1.0) 1 (¢ 0.5) 1.13* - —
DEF 0.007 24 200 1 0 1 3 1 3 0 9 0 7* 35) 6 ( 3.0) 9.63* — =+
DEF 0.013 24 200 8 34 50 2 0 4 20 118 1 59*%( 29.5) 56*(28.0) 50.50* + +
MC 0.00005 24 200 5 42 1081 0 3 10 169 1 100 *( 50.0) 96*(48.0) 0.13 + —
Solvent" 0 48 20 0 0 0 1 0 0 0 1 0 1 ( 05) 1(05) 025
DEF 0.003 48 200 0O 0 0 0 0 1 O 1 1 1 ( 05) 1 ( 05) 0.00 — —
DEF 0.007 48 200 1 2 0 5 2 0 O 10 0 8*( 4.0) T7* 3.5) 1.63* - -
DEF 0.013 48 200 1 5 2 6 6 4 0 24 0 16*C 8.0) 15*C 7.5) 12.87* + +
MC 0.00005 48 200 6 48 92 7 11 11 O 175 8 100 *( 50.0) 98*(49.0) 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: 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) Dimethyl sulfoxide 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 93.3%, and diethyl maleate (4.9%) was contained as impurity.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with diethyl fumarate (DEF)** with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations No. of cells

Group ration mix exposure cells 2 Others3) with aberrations Polyploid4) Mggr_n_@f)_
(mg/ml) (br) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA

Controll) 200 2 0 0 2 0 O O 4 0 3(15) 1 (C05) 013

Solvent” 0 — 6-(18) 200 0 0 O O O O O 0 0 0 00 O0(CO00) 025

DEF 0.008 —  6-(18) 200 1 5 3 1 1 3 0O 14 0 10*¥ 5.0) 10*( 5.0) 10.25* + -+

DEF 0.015 — 6-(18) 200 1 3 11 2 0 0 O 17 2 12* 6.0) 12*( 6.0) 21.00* + +

DEF 0.030 — 6-(18) 85 4 19 141 0 1 O 39 0 10*(11.8) 10*(11.8) 0.009 Tox Tox

CPA 0.005 — 6-(18) 200 1 1. 01 0 1 O 4 0 4 (20) 3 (15) 0.13 — —

Solvent” 0 + 6-(8) 200 O 0 0 0 0 0 O 0 0 0 (00) O (CO00) 0.3

DEF 0.021 +  6-(18) 200 O 0 0 0 0 0 O 0 0 0 C00) 0 (00) 025 — —

DEF 0.042 + 6-(18) 200 0O 0 0 0 0 0 O 0 0 0 (00) O (CO0.0) o0.38 - -

DEF 0.083 + 6-(18) 200 1 2 2 0 0 1 10 16 0 S*¥ 25) 4 ( 20) 0.25 - =

CPA 0.005 + 6-(8) 200 10 100289 2 2 6 70 479 1 153 *%(76.5) 153*(76.5) 0.25 + =

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, Tox : toxicity. 1) Dimethyl sulfoxide 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).
6) Ninety-four cells were analyzed.  * : Significantly different from solvent control at p<<0.05. ** : Purity was 93.3%, and

diethyl maleate (4.9%) was contained as impurity.
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Fig.1 Inhibition of cell growth treated with diethyl fumarate without S9 mix
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Fig.2 Inhibition of cell growth treated with diethyl fumarate with S9 mix
in CHL cells
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