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Twenty-eight-day Repeat Dose Oral Toxicity Test of
Benzyltrimethylanmonium chloride in Rats
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RYSNWRYRFATYESAZOY NI, FHEE
ERIGOEEL LTERASA TN TH L. Fit
SBWOFHICOVTIE, BEAEREWRWAO, 44,
B LY ENELSRCHL 2 EHWEFEN—R]L
LT, SDFT v b #HV B MEEORS L 528 HE
EERS SRR ERL L.

Sw M IBERESIETIRRE, WREBLUR
BRSSO REE i, FHeoIEfEAL
FAS

NRYDWPYXFATEITAITY FIE, BHK
WHEEL, 0, 30, 603 L UF120 mg/keg xR 1A, 438
PEEEORE L, —BIREOME, GEfE, EER
M, MESHRE, nESEERE, DEELERE,
RRE, BEEBRNES LUREENRETT . &
B, EEHAEE2:EME L, H5RTHEER2EETE
FERLL.

FOFERIE, ROEBYTH 5. :

HED 120 mg/kg BT 1HIA G 4BIIBTC LA, RH
EREDERIIBERICEUTO (BB O LD -
AR

~BRRROEE T, BO60 mg/kgBECHAE, MR
" 120 mg/kgBETHE, WEB LUTHEOFLY, &6
KD 120 me/kg BT ENBO L. HEHED 120
mg/ke B CREINAEREIBEARCEIRABES LT
mE%ER L.

RE D120 meg/kg B THMPHIR S, 538
LppgETcho7. HEEE, BDI120 mg/kefETHRT
HEBErEL TESPBOONL. SHDFIIEDI20
mg/kg BETIRGAHDHEMETH - /. BRI,
FREZFLLREEEIZOLNL.

MEEREOEPR, HODO120 mg/kgB T, NE/QY
Y&, MCVB L UMCHO B ZH 6 /. EEHHE
BTEICIE, HBRYEORS EMESTONSELIZEE
Hohidhoi,

MEECFREOZR, L LHRYERS LIE
LYY (Y 5 (AR & Lo XoF (R /WA

RBEOER, Bl DERBEES LRETST O
AE{LEED LN h oI,

BRERERMEOKSE, ML LHBYERS LED
Fohas@ibdZooldpoi.

FREMBREOKE, FEEREWIIBWTHRIA
BIUMBFRR CHERDENEEIFTEENLFRE

B bhirdhot. KSHMPIC, 120 mg/kgBHEDOBT
1P CHYIRES R, MBFENREORE, ik
BERR & iF R/ IMED R B LRz,

PR, mFERGHET30 mg/kg/day, #T60
mg/kg/day & ¥l & h i,

HMEsLUAE
1. #HBRYE
NYSWIPYAFAT>EZ YL OY F(CAS
N0.56-93-9, FIJrAEE TRENIM) TAROBAE(RER)
T, Kistk, FFRCHCIN, 5F&185.70 D{LA4
Thh. EREIH-O v F RSLIS3I DAL 98 %
ThHot:.

2. #HEBY

fitak L7 v + [Cri:CD(SD) %, SPF] B A%KF ~
— R - UN—E(HZENR) A5 GRBTRALL. B
PR RINGE, REEBUSIZORAMBIL Stk 6 BT
BEEFMELE. BWdho» LoREIC L > TEHE
L, EEAMHMEICL ) ERBELERTS L) B
L7 B oasid, BEE s — iR S
(Animal ID-No.) # {4 = &2 X D A7 7. H5-RGEE
OBEITHTIIN~156g, BTLI7~13lgThHok.

3. WERM4

PN T L RAT AOFEEFETEET L, REABO
BiEEILEE23+2T, HAHRES5+10%, RREEK
201 /8%, 150 ~ 300 lux, 12BER (FFR0788 44T,
TR THMEIT) & L. BRERERY — € R DKEAR
By AL, £ENAE - K@BAT s — VBt
IEFSIEL, 4 x 7 VBRI EREEORETR
BEXEANIHABI v b - =7 2@HB X FKEKY
BHRCBRSES. AFy—JERRBELH, RiREAE
BRI

LB, HPOBLMEESD, 5B X UCBERHRS,
F— Y DEEECERERIZL-LEDhAREER®
il dp o,

4, BEREEOEE

REREEIL 0, 30, 608 L U120 mg/kgD4BEE L, 1.
BEMHASTE R BV, 08 LU 120 ma/kgBRIZRERERSIT
DOEEREZY, 0T ERHLL.
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(FEREREIZER) ‘
KRR KT D, REBEEDL DO 2BMIESHER

£0. 10, 30, 903 X UF180 mg/kg DSMBE TR L.
FOMSE, HHE 5180 mp/kgBETREIFBDHOLN, B
TEIIHETE0%, BTOBTH-7. Omg kg i,
MM S BEEBCBMA IO LN LNALTH-
2. (€T, 28HMRIARSELEANZEOREHRIL120
mg/kg& U, BWTFAK2TRLZ-DEE %L 60 mg/ke,
ERZ+30mg/kg T L7,

5. ®EFE*X

WY HUOBRSEITED L L. HBRYEII8HK
LERL, BVt HueTBORS L. 5881
KEEI0gH D05 m & L, MBBCUBROAES
L.

6. MEBOBEBL, SR

HERRIE, HHE(30, 605 L1120 mg/kg) T &I
TEREHBIFEL, BHK(NANGC pure > X 5 4, kE
SYBRONH) IR L 72, 5 HIIRGE, SRERE
TIHAMEETH S ZEIHRINTHEDT, TR
KBWTREMIERBEZT, 1ASEIASTEL
AT CABEICRELL. RSHOBRESITE 4~
TOBIIELES 1B L UAEOABUTII2PVTERL
RER, BEBREOLIM~107%0O&EATH b, #EC
REIhTWwW-.

7. s
HEHME28BME L, RELTHROB L U120
mg/keFEIZ 2V T 2B ERBR Y =L 7.

8. HE, MEBLURE
1) —HRREOEE

LML EAFW, FEO2EEEL, PEERDOES
B, THRE, FHOMA- -8B X0 BYOLE
FERHELL.

2) 1 B
BESRErORERBATHIC, sd10WEL
YAN

3) AR
RIS LABELHEL, SAHENE (g/week)
FEHL

4) ERERIRE

BESRTHE L COHEAMK TERO2AEBRL /2.

BT 21280, HPISHICHNERIES. By
EX—FACHREGRIEL, BEHAERA,S55m L 2.
a. BAFIRE

EDTAK ¥ i L@l & Avs, gl (WBC :
REWPIIREE), HRMIRI(RBC © BERFFEIE), ~EY 0
VBHGB: Y 7TYAMAEZFOELE), =t
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)7 ME(HCT : RBC, MCV £ hEMH), FHFRMLEE
RIMCV : BEREHE), FHRORODEFEE (MCY ;
HGB, RBC & h &), FInmEkinfFiksE (MCHC :
HGB, HCT X Y B4), mRE(PLT : BFREEE) B
JUARRESE(70-Y 1 b Hy 32 Y —iE) %0
RS HRE TEMS H - IECKE~ 1 v X 3) % Bwv
THEL L.

@EORRC)EEEMIL, 2@r2FvYuy b (5L
EHLEH) CRAEE, MEEHRERTERLERL
7s. .
T, 7 x BV - VEMIAOMEII OV, T
b o B8R (Quick 1&#:), LSS o> KT
FAFIBM(zOoy ME)BIU T T4 LB
(bor M) % MERE BN EEBKC-40(H:
Bl Amelungit) BV CTillE L 7=,

b, @AEEFRE

mExAvT, BEQ(K2—-Ly M), 773
»(B.CG.H), A/GH(FTHM), mW(rva—x4x
YY-¥E), hiR@RE), #avAFu-y
(B2%:), RESEFEBUN . 2 L7 ~EXAE), &Y
UNEANTGT/RERE), A2 a(THEFVIE
EE), #BY (R TFIBIN-E), FrYSL
(BRIE), UYL (BES)BLUEE(EEE) %
EKTACHEM 700NCKE=Z ¥ v 7 #) T, LT F= v
(THIRE Y D BREE), SA5 I VBT HY
UERE D 5> A7 2+ —H(GOT: Karmenck Bik), 7
Ny IUEBEENMNECRERFT RT3 —¥(GPT:
Karmen®{ RiE), y- TP NIV ARTF ¥F—¥
{(y-CTP:SzaszE)BIUTNVAIYKRRAT 75— ¥

(ALP:BRessey-Lowry-Brock 2 B #) % CentrifiChem

ENCORE T GRE~—-#—3) CRIE L.
c. R %

MBFREILET S, FREYH VT2 (FFai 10
BPORBTFAIONTET)REENL, RE, GRBL
UBEYRER, REEFURSENT S T) 2BVTR
WEZ@E L 74, REE058% Sternheimer 2
B hitd#E* e L, SRLAL. pH, #m, &~ >
#, B ‘O, CUAECBLPYOEY =40
WT, N-IAF A RF 1 77 ASCRBRF(ZILX -

‘=) B X C'CLINITEK 200CKE = 1 M A%) £ Awn

TEE L7,

5) RENRE

RIS R TES S U EEMMA TR B %
I—FUNREL, BMFRFESEEHBLA. ARHREL
REHABFTRESR Y - MESLA. 722, B, FR,
iR, BR, BT, BIR, BELIURIZOWTER
YHEL, BEEE - $EET»HEAHLL. LEERAE
#|EETEMA, BRIK, MERR, FRR(EENMEEE
tr), LB, B, ¥, B BBCKWEE) B L CRIRET
RTEEPROONLBE - @iIX10% PHRKFE RNV
<Y YRTEELL.

REABFREIBELLBE - @055, *RE



XTI PYXFNTEZILIAY R

e

L EERROMHIR, R CR, R, WR SRS
FUOBBMOKRE) KoV TERBLA. FiEICiE->THE
GEARLERL, ~TEXII Y AT RE LR
L7

6) F—ROEBRB LURESH

ERBEOKE, FEE, mWFREMSE, Lk
REE, RREEREBLURIENL), BEER
BLIUREER - GERIE, FTRIORLZ-AHHZAR
(2w, BEMIZBartlett DEFHRELEMLL. %5
HOBER—TRBOSHST LTV, THVEETE
BOEEFH NS EE Dunnett D BHEHRE, &
BOEARBA R 535613 Duncan D F EREIRE TH
AR ERFERHOFTEZERE L. Bartlett OF 5
BB SE CTARE OB 613 Kruskal-Wallis O AR E %
EHEL, FEOBSIE/ /35 A 1) v 7 ODunnett @
SEHERECHEFLSRENNOFEEEREL
r. i, ARFRNBEERICOVWTIH, Fisher DEIE
HEEREFEBL .

HEAHIIOB XU 1 %O MigE CERL /-

HERER

1. BT £

54812, RED 120 me/kg BT 16 (Eh4h#H 5 2309)
AFE- L, TREBREBESHMEe, MEL DIECHIS
AOLRL o7

BIEEAR P i, MEHEE DAMBEEL L U120 me/kg3F
TREHRBOORED 5T,

2. —fiKREEREE

BT, 120 mg/kg BCIRS 28D SMEIBEEIN
o, 5286, RS 3BLEEROFIICERESR
. MERBRSZ1IBEL,LRIL, SNEREREL
LEHETAHRYELTHY, BREITHI DO )RR
ARETH 1. T, FAEIL60 mg/kgBETHIX54
BHOS~THI2HIERB Lo, 120 me/kgBEICHE L
FEROBEIBRE CTHEIBRNLIEETH . Fof
DEALE LT, 120 mg/kgBETIE, HH54EIZSBIIHE
B, FL28 s EnFERNSRH LR, Zhbity
FhOEEPEI AL LED bR ahol. T4, ¥E
DEBERIZOVTE, BBEBIR28W TR ES5 48
DI EESRSY TCHo7 0, BEEEIHSH»TLEhI -
AR

BT, 120 meg/kg B T 5-2:8 % L R EHC,

T, HRBLIUHEOHERA 8P, LEFIFICE

BIh, BHFOHICERES SUHEOHFLL 1081,
FESABNCHIL, 205 51IFFRFAAETL
7o, MEFTIREE, BRI THEDFHLIRE2
BrLB@Esh DA, BRIEELERD oz h
27z, WINOERSBEMAMICAS LEDL L 2 ho
o B, RBOBREPLERMMIHLIIEIFALTSH-
L RRIZOWT S RRBBMUME L Bk TH - 055,

BEGBECRENFERLIBETH 1.

3. & E(Figure 1)

BT, 120 mg/kg BECIRS 1A H & MMIBEHRR A
BHLN, EK53B LU THBEICHRL CREE
RULE. RGBTHOMBIL 120 mg/kg RO BEEI,
EEAIBR TR TL RES b h o /s,

T, HS5HENE 120 me/kg B CEI ICHEHM
PEMERICH 2 72 b DOVWThOBRBH RIS 8 b otpR
HLEELREZEOON 207, AE 18T, 28
BEICHB L TI120 mg/kgBTCHEMNCRETH 7295, 2
FICREELEIROON LD o/,
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Fig.1 Body weight changes of rats treated orally with
benzyltrimethylanmonium chloride in the .
twenty-eight-day repeated dose toxicity test

e By e

BT, WEREEICHE L T 120 me/keBHETHRSHIM %
BUTRLVEBDHON. EHMMICAS L BEEL
120 mg/kg B CHIE L ZREDON L h o7

MO, IRSHMS L CEEBME BT, B
HBYWERSRL CEIROO R o7,

5. BARFEE (Table 1)
5 & THOBREGR) _

HETI3, MERECHEIL T 120 mg/kgHTAES DY
V&, MCVBIUMCHoBEEFZHONZ. 12,
MCVE X U*MCHIZ, 308 L U60 mg/kgiETdb @ED
BOLNEHN, AT bs) oy ME, ~E/OVCREBL
UFMEBRIEBEL £, BHE0HLETER
o,
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Tablel Hematology of rats treated orally with benzyltrimethylanmonium chloride in the twenty-eight-day repeated
dose toxicity test
Ttem 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 30 60 120 ] 120
Male
No. of animals 5 5 5 5 S . 5
HCT (%) 434 + 1.7 432 + 20 435 + 14 458 + 1.4 42 + 04 431 + 1.0
HGB (g/di) 149 + 03 151 £ 05 150 + 05 16.1 + 0.3** 152 + 03 15.1 + 04
RBC (X10¢/mn’) 752 + 022 728 + 038 727 + 0.30 ‘766 1 0.23 785 + 0.10 747 L+ 0.07*
MCV (um® 577 £ 1.1 594 + 1.1* 59.8 + 0.8** 59.8 + 0.9** 362 £ 0.7 577 + 1.6
MCH (pg) 198 + 0.3 20.7 + 0.8* 20.7 £ 0.3* 21.0 + 0.6** 194 + 04 20.2 + 0.5*
MCHC (%) H2 + 07 348 £ 15 345 £ 05 351 £ 08 344 1+ 04 350 £ 1.0
PLT (X10°/mm?) 1074 + 66 1161 + 132 1082 + 98 1101 + 156 1014 + 9% 1000 £+ 121
WBC {X10*/mm?) 99 + 1.8 139 + 22 126 + 1.7 105 * 3.6 11.5 £ 15 150 + 4.4
Differential leukocyte counts (%)
NEUT 12+3° 93 9+3 11+3 i0 + IN 9+4
LYMPH 8 + 3 87 + 4 g3 +3 86 + 2 85 & 1IN 88 + 4
MONOQO 141 2+1 141 2+0 2+£1 1+£1
EOSN 1+£0 141 190 10 10 10
BASO 00 0x1 0o 00 00 01
LuC 1+£0 1+0 10 10 1t 1+0
Reticulocyte (%) 30 + 2 29+ 8 31+5 30 6 21 £ 7 29 + 4
PT (sec.) 138 + 04 135 + 03 136 * 02 137 £ 03 136 + 04 134 + 03
APTT (sec.) 251 % 15 254 = 1.1 25.1 £ 1.5 259 £ 19 258 £ 1.3 238 + 2.1
Fibrinogen (mg/dl) 255 + 20 258 + 5 266 + 21 244 £ 10 277 + 21 254 + 15
Female
No. of animals 4 5 5 5 5 4
HCT (%) 430 £ 13 422 £ 15 426 £ 1.3 429 £ 13 407 + 1.} 413 + 19
HGB {(g/di) 153 + 0.5 152 = 04 151 £ 0.3 183 £ 03 14.6 = 0.IN 14.9 + 0.8
RBC (X10¢/mm?) 749 + 033 746 + 0.36 T 736 £ 017 744 % 0.19 732 £ 018 749 + 022
MCV {ur?) 574 £ 1.1 56.7 + 1.0 579 £ 10 577 £ 09 55.6 + 0.9 55.2 + 1.6
MCH {(pg) 204 + 02 204 = 0.7 205 £ 05 206 = 04 199 x 05 199 + 03
MCHC (%) 356 £ 05 36.0 & 0.7 354 + 0.7 357 + 09 358 + 09 36.0 £ 08
PLT (X20%/mm?) 1114 + 43 1139 & 57 1069 = 50 1065 + 112 994 x+ 79 1187 107
WEC {X10%/mm?) 65 + 28 59 + 2.2 63 + 28 73+ 25 55 + 1.9 64 £ 1.1
Differential leukocyte counts (%)
NEUT 12+ 2 13+4 11 +2 135 185 1312
LYMPH 84 2 83+ 4 M+ 4 82+6 79 +5 83 +3
MONO 1£1 21 2+ 21 2+ 0 2+ 1
EOSN 21 2+ 0 2+2 2*1 1+1 2x1
BASO 0L0 00 [ 1] 00 0+0 0+0
LuC 111 110 10 1+0 1+0 1+0
Reticulocyte (%) 21 & 7 18 £ 6 20+ 3 19+6 20+ 5 23+ 8
PT (sec.) 138 £ 05 139 + 06 138 + 0.2 140 + 04 138 + 0.5 4.1 + 05
APTT (sec.) 210 £ 04 212 *+ 12 218 + 14 211 £ 16 198 + 0.6 19.7 £ 0.8
Fibrinogen (mg/dt) 233 £+ 26 214 + 27 207+ 23 213 + 18 165 £ 9 204 + 19

NEUT:Neutrophil LYMPH:Lymphocyte MONO:Monocyte EOSN:Eosinophil ASO:Basophil LUC:Large unstained cells
Values are expressed as Mean + S.D.
*P=0.05

Significant difference from contro} group.: *:P=0.01

N:Non parametric analysis
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HCHE, WTNOREERD M EELERYERSHE
Yy TEHFBOOR ST,

(EEERRHE TR OIS T R)

BT, AR L TI120 mg/kg B CRMIRM D
&4, MCHOBBEXZH S/,

fETiE, (BB L T 120 mg/kg Bl -MREAS
EHEERLAY, FREOHERDOEILTH» 2 (FE
4 1103 £ 124 X 103/ mm?, n=50).

6. MS&AEMRE (Table 1) )

BERTRELIUVRAERBRBRTHROVWTRIIBVT
b, ML LML HBRGEIRSHELE TRELIT-
7-3EBIERBED SN ho T,

. 7. ImEELFEEE (Table 2)
(BE&TROBERR)

KT, MBI B L T308 L0120 mg/kgBE T
GOTORIELRLICH, BREQOEFHBHANETD
27,

BTHE, TXTOBRERBICOWT, L HERY
ARSHFELTESBOONRL o /o,

(EMEEABHA T RSO ER)
BT, tXTORERBCWT, L 120
mg/kgf L TESADON G h o7,

T, MBEBICHE L T120 mg/kgBECREARD
BEPED LI, FBEIEI CEEEDICD D,
120 mg/kg B OOl 13 1% 8550 (3 848 . 5.66 £ 0.20 g/d],
n=50) HOMETH - 7.

8. X # #(Table 3)
RERTHBIUVAERRBRETHOVTRIIENT
b, BidL DB L HBRYRESEL TTToiR
BEHBESVTHLILERRD LRI - /2.

9. BEEZ(Table q)
(5 TROBR)

HCit, WEBECHEL 7308 L U60 mg/kgBE TR,
BB L URBER)EME, £51260 meg/kg B CHIAR
EEHBEERLL.

BT, ERHEX T LT_TCOBEIIO2VT,
WL BBRWERGEL TEREO O R o7,

(EEHER TR ORR)
ML DERAELT > T XTCOREIIOVT, 1
PR BSRYRIRGHE TEIEO N Lo /.

10. REER - KB (EHER) (Table 4)
BEseTIOER) ,

BT, $PEEEC AR L T 60 mg/ke BECHIBAHL &
BENBENBO SN,

BT, BRUEFERLITNTOREISLT,

HEELBERYERSELE CEMBOO R .

(AR TR DER)

T, SERECHARL T 120 me/kg B TRBHER
DBENBDH SR,

gTit, BRASLEEBLATNTOEEICO2VT,
M WRPERSBELCENBOON Do 1L

11, FIBEBEE
a) EEFRR (Table 5)

B2 120 mg/kgBEOFTHIZDVTIE, RWIREICILE
FETNEFREBE I L o1,

HBERTHOSHEER S NLED OBRET R CHERY
Bk 2B LN AFTREBECT ORI
bHBHOERED T,

HEEXSOBERSRCFRE LT, MoReR,/
R HEH/ R8s, #hZThTo86], FRo
RER /R TP EFRO . FoEESR
RIS (EdDd, BEitoRLiSbEo 2.

BEHMRTROFRILE, T EREOoREICE
Fh, HERYEICLIERBEEI ONLIRREGTIOLN
Lot :

b) #A&EFrT R (Table 6)

M 120 mg/kg ORI oW T ik, FERICEWT,
M MEO BB L IFERIERSZO Hh, 1o, BIF
BEROEELSED ORI, TOM, FROBFE, B
OMBHRCEBCHBEIBRES L.

SR THOABFIREOER, SRYRIZILE
BrEIOGNLIFREIBOLN Lo/, HEELED
s himRE LT, FFRORBRNMHERHED 5 v idlE
Bk, W3, BRORAEOFIEHE, BB ER
ek EnE{bA BB L.

R E L UHRR

HED 120 me/kgECHEEIFIHED O, Z0EYT
I, BHFOBOSH TOBREINLHME, HEBIUE
ENFNIELOAMMT) SBMBI . HEFNK
BORER, FRECIFAEIEIR & TR MED BBSHER
HHNT=E, FRICEFOTORECHR Lo
LA L% S, FRRABRTCOFEEHAORES, G, HER
WRIFESIZEDIEECLA-bDEEL LR,

— IR DEIZE T, MEHED 120 me/kgBECHE, &
BBLUHEEOBND, SOIZHEDI20 mg/kgHTIAE
HROLN, ThSEDERDD L, MEICOWTIIED
60 mg/kgBED 1 MOFITHHMBEI NS, 5P IEICED
HEFBOONTFROBERDEESIC L HBILEER
Lt '

fhE, BEES L CEHDEE, HED 120 mg/kgifo
AEAETRBOYED SN, EEED L USEHEHBEIL
wEoORRIcL VEFELE. EEICOWTIRKSHRTH
DEFET LY, BEEED o1

MAFREDER, HD 120 mg/kgBTERD b RIA
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Table2  Blood chemistry of rats treated orally with benzyltrimethytanmonium chloride in the twenty-eight-day
repeated dose toxicity test

ltem 28 days dosing groups {mg/kg) 14 days recovery groups{mg/kg)
0 30 60 120 0 120

Male
No. of animals 5 5 5 5 5 5
BUN (mg/di} 11.8 £ 32 1L £ 0.7 117 £ 1.9 144 + 24 108 + 16 127 + 25
Creatinine {mg/al) 057 % 0.09 056 + 0.07 0.57 *+ 0.03 0.63 + 0.02 065 + 0.10 0.63 £ 008
T.cholesterol (mg/dl) 47 + 10 38+ 46 X 13 B+ i2 33+l 3B £ 13
T.protein (g/di) 529 + 026N 532 % 0.16 520 + 0.04 5.36 £ 018 543 £ 0.21 544 £ 027
Albumin (g/dt) an £ 0.5 304 £ 013 2.96 % 0.07 215 + 0.1 305 & 0.12 312 £ 013
A/G 1.35 & 0.03N 1.33 + 0.08 1.32 £ 0.09 143 + 0.02 1.26 + 0.04 1.35 £ 007
Glucose (mg/dl) 128+ 9 132 £ 15 125 + 10 115 + 10 146 + 22 139 + 25
Triglyceride (mg/dl)  42.1 & 9.6 55.9 & 214 444 + 112 407 + 88 625 + 192N 521 + 4.3
GOT (U/1) ' 48+ IN . 55 + 4% 52+ 8 56 + 3* NEY 45+ 7
GPT (U/D) 13+ 2 142 12%2 4+ 2 4 +3 4 %2
ALP (U/1) 163 + 29 166 + 48 138 = 21 166 + 19 136 + 30 138 + 17
y-GTP (U/1) 03 + 0.2 05 + 04 05 + 04 0.6 £ 05 0.8 + 04 09 % 02
Thilirubin (mg/dl) 0.1t £ 0.02 0.10 + 0,01 0.1 + 002 0.11 * 0.03 0.11 + 001 0.11 % 002
Sodium (mmol/!} 441 £ 10 1435 + 0.7 1447 + 14 1431 £ 14 1425 + 0.7 M15 £ L1
Potassium (mmol/t})  4.50 % 031 461 + 025 448 + 0.24 474 £ 0.21 401 + 0.13 422 £ 027
Chioride {mmoi/!) 107.2 £ 0.7 1070 + 1.6 1079 £ 15 1063 £ 0.7 1082 + 13 107.1 + 06
Calcium (mg/dt) 9.79 + 035 9.82 + 0.27 9.64 + 0.28 9,63 + 0.15 970 + 0.26 9.77 £ 031
Uphosphate (mg/dl}  7.81 £ 028 7.80 + 065 761 £ 025 8.2 £ 052 736 + 051 7.80 + 050

Female
No. of animals 4 5 5 ) 5 5 4
BUN (mg/dt) 137 £ 32 143 £ 25 149 + 23 138 +£ 13 136 + 29 15.1 + 24
Creatinine (mg/dl) 0.67 + 0.06 058 x 0.06 059 + 006 0.55 + 0.07 065 + 0.03 0.63 + 0.10
T.cholesteral (mg/di) 45 + 6 4 +6 ®t8 . 46 & 12 42 + 18 45 + 17
T.protein {g/dl) 546 + 0.06 534 * 0.18 540 + 033 529 + 022 583 + 028 544 *+ 0.15*
Albumin (g/dt} 3.26 £ 0.10 323 + 0.16 327 + 027 3.9 + 0.18 340 + 04 316 + 0.18
A/G 148 + 0.08 154 + 0.10 153 + 0.08 1.52 + 0,08 139 + 0.08 139 + 0.12
Glucose (mg/d!) 105 = 6 106 + 12 105 + 13 103 + 15 4 + 15 103 + 16
Triglyceride (mg/dl) 333 £ 5.8 305 +49 337 +82 282 + 27 498 + 202 383 + 88
GOT (U/t) 57 4 8 59 + 11 53+ 8 56 + 10 46 + 10 47 %5
GPT (U/) 15+ 2 16 £ 2 15+ 2 16 + 4 131 T 13£3
ALP (U/}) 132 £+ 38 105 + 34 109+ 23 83 £ 22 3+ 27 89t 24
y-GTP (U/1) 09 £ 02 11 % 04 08 & 04 09 0.2 1.1 + 06 1.0 + 04
Thilirubin (mg/di) 0.14 = 0.02 0.15 £+ 002 016 £ 005 0.14 + 0.03 0.16 £ 005 0.15 £ 0.05
Sodium {mmol/t) 1436 £ 0.7 1422 + 16 1425 + 14 1414 + 1.1 M13 + 13 1409 £ 1.]
Potassium {mmol/1) 432 & 0.25N 450 £ 028 49} + 122 457 % 037 400 + 053 429 £+ 025
Chloride (mmol/t) 1112 £ 14 1090 * 0.7 1092 + 19 1089 + 1.8 1079 + 2.7 1104 £ L7
Calcium (mg/dl) 974 £ 012N 964 £ 0. 10.02 £ 049 9.77 + 0.13 9.94 + 040 9.60 & 031

Lphosphate (mg/di) 6.75 £ 055 6.28 + 048 7.34 + 083 6.96 + 0.59 6.15 = 0.80 594 + 091

Values are expressed as Mean + S.D.
Significant difference from control group; *P=0.05
N:Non parametric analysis
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Table 3  Urinalysis of rats treated orally with benzyltrimethylanmonium chloride in the twenty-eight-day repeated
dose toxicity test
28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)

Ttem 0 30 60 120 0 120
Male
No. of animals 5 5 5 5 5 5
Volume {ml) 21 = 10N 16 + 3 198 18t3 16 + 4 18 £ 6
Specific gravity 1.042 + 0.016 1,055 + 0.011 1.040 + 0.017 1.043 + 0.006 1037 £ 0.011 1037 + 0021
Color Slignt yellow 5 5 5 5 5 5
Turbidity Clear muddy 5 5 5 5 5 5
pH 7 0 2 1 0 1 0

75 2 i 0 0 1 2

8 0 0 ¢ 0 0 2

85 2 1 1 2 0 4]

=9 1 1 3 3 3 1
Occultbloed - 5 5 5 5 3 5

+/- 0 0 0 0 1 0

2+ 0 0 0 0 1 0
Ketones - 2 1 2 5 1 0

+/- 1 1 1 0 0 2

1+ 2 3 2 0 4 3
Glucose - 5 5 5 5 5 5
(g/d)
Protein +/- 0 0 0 1 0 0
(mg/dt) 30 2 1 4 4 3 4

100 1 3 0 0 2 1

=300 2 1 )] 0 0 0
Bilirubin - 5 5 5 5 5 5
Urobilinogen 0.1 2 1 2 5 4 4
(E.U./dD) 1.0 3 4 3 0 1 1
Erythrocytes -~ 5 S 5 5 S 5

. Leukocytes - 5 5 5 5 5 5

Epith. cells - 5 5 5 5 5 5
Casts - 5 4 5 5 5 5

+ [} 1 g 0 0 0
Fat glob. - 5 5 5 5 5 5
M. threads - 5 5 5 5 5 4

+ ) 0 0 1] 0 1
others - 1 0 1 0 0 2

+ 4 5 4 5] Y 3

Fat glob.:Fat globule, M. threads:Mucous threads, others:Crystals

Values of volume and specific gravity are expressed as Mean + S.D. other values are expressed as No. of animals

N:Non parametric analysis

31

43

F I



28 AARERSBHEHR

Table3 (continued)

tem 28 days dosing groups {mg/kg) 14 days recovery groups (mg/kg)
0 30 60 120 0 120
Female
No. of animals 4 5 5 5 5 4
Volume {(m?) 15 £ 9N 9+ 2 O 11t6 20 £ 12 16 £ 3 17 £ 10
Specific gravity 1.056 + 0.022 1.063 + 0.007 1.070 + 0019 1.044 1 0.027 1049 + 0014 1.041 + 0016
Color Slight yellow 4 5 5 5 5 4
Turbidity Clear muddy 4 5 5 5 5 4
pH 7 1 [} 0 2 1 0
75 1 0 2 1 2 2
8 0 0 1 1 1 0
85 2 1 0 ‘0 0 2
=5 0 2 ] 0 0 4]
Occultbload - 4 5 5 4 5 4
1+ 0 0 0 1 0 [}
Ketones - 1 2 1 5 0 2
+/- 2 3 4 0 4 2
1+ 1 0 0 0 1 0
Glucose - 4 5 5 5 5 4
(g/dD)
Protein - 1 0 0 1 0 2
{mg/dl) 30 0 4 1 3 3 2
100 3 1 3 1 2 [1]
2300 0 0 1 [ 0 0
Bilirubin - 4 5 4 5 5 4
1+ 0 0 1 0 0 0
Urobilinogen 0.1 1 0 0 3 0 2
{E.U./d)) 1.0 3 5 5 2 5 2
Erythrocytes - 4 3 5 5 5 4
+ ¢} 2 0 0 0 0
Leukocytes - 4 5 5 5 5 4
Epith. cells - 4 4 5 4 5 4
+ 0 1 ¢ 1 0 0
Casts - 4 4 5 5 5 4
+ 0 1 0 0 0 0
Fat giob. - 4 5 5 5 5 4
M. threads - 4 5 5 5 5 4
others - 1 0 0 ¢ 1] 0
+ 3 5 5 5 5 4

Fat glob.:Fat globule, M. threads:Mucous threads, others:Crystals
Values of volume and specific gravity are expressed as Mean * 5.D., other values are expressed as No. of animals
N:Non parametric analysis
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Absolute and relative organ weights of rats treated orally with benzyltrimethylanmonium chloride in the

Table 4 twenty-eight-day repeated dose toxicity test
28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
em
: 0 30 60 120 0 120
Male
No. of animals 5 5 5 5 5 5
Body weight (g) 324 + 11 M2 1+ 19 340 £ 16 316 + 16 403 + 17 360 + 33*
Absolute organ weight
Brain (g) 2.03 + 0.06 2.2 + 0.05* 213 + 0.07% 2.02 £ 0.05 2.10 % 0.07 205 + Q.15
Liver (g) 9.26 & 0.73 1037 + 1.4 10.04 £ 0.97 855 £+ 053 1142 £ 112 994 + 142
Kidneys (g} 248 + 0.17 284 + 027 281 + 0.19* 247 £ 0.08 2.89 £ 037 262 + 027
Spleen {(g) 0.51 *+ 0.06 067 £+ 0.07* 0.66 + 0.13* 044 + 010 064 + 0.08 .61 + 0.09
Adrenals {mg) 46 + 7 53+ 9 48 + 4 53+5 60 + 14 4 +5
Testes {(g) 291 + 0.12 283 + 037 2.88 * 0.15 282 + 0.19 3.08 + 0.25 279 £ 0.19
" Thymus {mg) 567 *+ 133N 670 £ 19 740 + 80* 564 & 47 444 + 104 511 + 76
Relative organ weight
Brain (%) 0629 + 0035 0.621 + 0.029 0.627 £ 0.030 0.639 1 0.029 0522 > 0015 0570 X 0.028**
Liver (%) 2.857 + 0.157N  3.032 + 0.290 2955 + 0.239 2.706 £+ 0046 2828 + 0.182 2754 * 0218
Kidneys (%) 0.767 + 0.043  0.833 £ 0.078 0826 + 0050 0783 + 0036 0719 = 0.105 0.730 + 0062
Spleen (%) 0.157 = 0.014 0.197 + 0.028 0.194 £ 0.038 0.139 + 0.027 0.157 £ 0.015 0.170 £ 0.017
Adrenals (%) 0014 + 0.002N 0.016 + 0.003 0014 % 0.001 0.017 & 0.001 0.015 £ 0.003 0.015 * 0.001
Testes (%) 0.89¢ + 0.039 0.831 + 0.082 0.849 + 0.066 089 + 0.090 0.764 £ 0049 0.779 + 0,060
Thymus (%) 0175 = 0.42N  0.198 + 0008 0218 * 0.020* 0.179 + 0015  0.1i1 + 0029 0.142 % 0.016
Female
No. of animals 4 5 5 5 5 4
Body weight (g) 207 + 13 206 + 12 206 £ 9 213 + 19 231 + 21 205 + 19
Ansolute organ weight
Brain (g) 1.90 + 0.07 189 & 0.02 1.88 + 0.05 1.89 + 0.07 1.97 & 0.06 1.94 % 005
Liver {g) 593 + 0.30 584 + 0.35 591 + 066 6.22 + 0.39 6.14 + 0.67 535 + 046
Kidneys (g) 162 + 0.11 1.71 + 0.05 159 + 0.08 174 £ Q.15 1.70 £+ 0.06 156 + 0.14
Spleen (g) 0.39 + 0.03 038 + 003 0.39 + 0.09 0.37 + 0.05 044 £ 0.07 0.38 *+ 0.05
Adrenals {mg) 58 *+5 6l + 6 58 + 10 60 + 6 64 5 67 £ 6
Ovaries (mg) 74 £ 9 81 =8 80 + 13 81+8 78+ 4 71+ 9
Thymus (mg) 403 + 93 430 + 56 458 + 53 381 + 03 408 £ 90 326 + 51
Relative organ weight
Brain (%) 0.920 + 0.045 0.922 + 0.061 0915 *+ 0.058 0.887 + 0.056 0859 + 0.102 0952 + 0.079
Liver (%) 2896 + 0103 2842 £ 0197 2870 £ 0206 2927 + 0270 2661 + 0.201 2615 £ 0.150
Kidneys (%) 0.791 * 0.083 0.834 + 0.075 0.771 £ 0018 0.822 + 0.100 0.742 + 0066 0.764 & 0.035
Spleen (%) 0.191 + 0.019 0.186 £ 0.014 0189 + 0035  QI71 + 0017 0191 = 0.023 0.18 + 0018
Adrenais (%) 0.028 + 0.002 0.030 £+ 0.005 0.028 + 0.004 0.028 + 0.003 0.028 £ 0.003 0033 % 0.006
Ovaries (%) 0.036 = 0.004 0.040 £ 0.003 0.039 £ 0005 0.038 + 0.006 0.034 + 0002 0035 = 0.004
Thymus (%) 0.195 + 0.043 0.210 + 0.031 0223 £ 0.022 0.179 + 0.045 0.176 + 0.030 0.160 + 0.026
Values are expressed as Mean + S.D.
Significant difference from control group; *.P=0.05 . P=001

N:Non parametric analysis
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Table5 Summary of gross findiags in rats treated orally with benzyltrimethylanmonium chloride in the twenty-
eight-day repeated dose toxicity test

I 28 days dosing groups {mg/kg) 14 days recovery groups {mg/kg)
em
Organ Findings 0 30 60 120 0 120
Male .
No. of animals necropsied S 5 5 S S 5
CARDIOVASCULAR SYSTEM
heart white patch/zone 0 0 1 0 0 0
HEMATOPQIETIC SYSTEM
spleen deformed 0 0 0 [ 0 1
RESPIRATORY SYSTEM
lung black patch/zone 0 0 1 0 0 0
colored patch/zone 1 0 0 1 1] 0
red patch/zone 1 1 1 2 0 0
DIGESTIVE SYSTEM
liver colored patch/zone 0 0 i 0 0 0
diaphragmatic hernia 0 0 g 1 0 0
white patch/zone 0 0 0 1 0 0
URINARY SYSTEM
kidney white patch/zone 0 0 0 0 1 . 0
ENDOCRINE SYSTEM
pituitary gland
cyst 0 1 [¢] 0 0 0
adrenal gland enlarged 0 0 0 0 1 0
Female
No. of animals necropsied 5 5 5 5 5 S
CARDIOVASCULAR SYSTEM
heart black patch/zone 0 1 ¢ 0 a 0
HEMATOPOIETIC SYSTEM
spleen enlarged 1 0 0 0 0 0
tymph node enlarged 1 0 0 0 0 0
thymus red patch/zone 2 1 0 0 0 Q
RESPIRATORY SYSTEM
lung black patch/zone 1 0 0 0 0 0
colored patch/zone 1 0 0 0 0 1
red patch/zone 0 0 0 2 0 0
DIGESTIVE SYSTEM
liver enlarged 1 0 1] 0 0 (4]
granular 1 0 0 0 0 0
pale 1 0 0 0 0 0
choledochus dilated lumen 1 0 0 0 0 0
URINARY SYSTEM
kidney cyst 1 0 0 0 [ 0
dilated pelvis 0 0 ] 1 0 0
enlarged 1 0 0 0 0 0
pale 1 0 0 0 0 0
REPRODUCTIVE SYSTEM
ovary cyst 0 0 2 0 0 0
uterus dilated lumen 1 0 0 0 0 0
ENDOCRINE SYSTEM
pituitary gland
cyst 1 0 0 0 0 0
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Table 6  Summary of histopathological findings in rats treated orally with benzyltrimethylanmonium

chloride in the twenty-eight-day repeated dose toxicity test

28 days dosing groups {mg/kg)

Ttemn p ” P 2
Organ Findings 1 2 3 1 2 3 1 2 3 1 2 3
Male
No. of animals necropsied 5 5 5 5
DIGESTIVE SYSTEM
liver (5) (0 )] (5)
fatty-change, pecipheral 0060 - - - - - - 1 00
granulation 4 0 0 - - - - - - 4 00
infiltration/cellular 1 00 - - = - - - 000
hepatodiaphragmatic nodule 000 - - - - - = 1 00
URINARY SYSTEM
kidney {5) (0 {0 {5)
basophilic change 300 - - = - - - 4 00
deposit of calcium 1 0 0 - - - - - - 006 0
’ eosinophilic body 0090 - - - - - - 100
infiltration/cellular 000 - - - - - - 1 00
MUSCULOSKELETAL SYSTEM
bone (5) (0 (0) (5)
ostepsclerosis g ¢ @ - - - - - - 100
Female
No. of animals necropsied 5 5 5 5
HEMATOPOIETIC SYSTEM
bone marrow (5) (0} (0} [§))
granulopoiesis, increased 1 00 - - - - - - 0 0O
spleen (5) (0 €] (5)
capsulitis 000 - - - - - - 100
hematopoiesis, increased 1 00 - - - - - - 000
DIGESTIVE SYSTEM
liver (5) 0 (o (5
bile duct dilatation 00 1 - - - - - - 0900
cytological alteration 1 00 - - - - - 000
fatty change 1 00 - - - - - 1 0 0
fatty change, peripheral 1 ¢ 0 -~ - - - - 10 0
necrosis 1 00 - - - - - 0 00
swelling of liver cells 1 00 - - - - - - 000
cholangitis 1 0 90 - - - .- - D0 O
granulation 200 - - - - - - 4 00
bile duct hyperplasia 0 01 - - - - - - 000
extramedullary hematopoiesis 100 - - - - - 000
URINARY SYSTEM
kidney (5) Q) (€0} (5)
edema 0 0 0O - - - - - - i 00
basophilic chaage 200 - - - - - - 3040
cyst 100 --- - -- 0060
hydronephrosis 000 - - - - - - 1t 00
tubular dilatation 90190 - - - - - - 100
lymphocytic infiltration 000 - - - - - - 100
fibrosis 100 - - - - - - 100
ENDOCRINE SYSTEM
adrenal gland (5) (0 (0 (5)
vacuolic change 100 - - - - - - 000
1 slight 2. moderate 3. marked

Numbers in parenthesis indicate No. of animals examined microscopically at this site.
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Eror#&, MCVELUMCHDBED LI R E
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Reverse Mutation Test of Benzyltrimethylammonium chloride on Bacterta

3]

B LEMREESHIREFO-RELT, RUIn
FIAFANTVEZTLZOY FOERBERIZOWTER
ETRARERFRECRFT T L0, 4 XIF T XH
(Saimonella typhimurium) TA100, TAS8, TA15358 k
U TA1537# % & USICKIBM (Escherichia coli) WP2uvrA
BTV AERERERRRBRL T o7, FHOLRARO
HREPEN, KBRBAREIRELY:. Tbb, HEE
(-89 mix) % & I BNEMEILEE (459 mix) D FHHKIC
2nTENER, 156~5000 ug/ 7L — FDBE TR
EFLRRBRLA. 2OHR, BEREDL I OREBSHILED
WPRIZBWTYH, 7y FIFI 70V —A(S9) Bno
BEIIDPIDLY, BRABIIUANEREREROU S
- HNPARELBNETHONT, BRELHIE I,
—%, ERTOBMMEYEIL, ThETRORGEEIC
UL RRERSERER LR L. #-T, X&R
EHEFTEBWT, VIV MY AFVUTyEZI LT
U Rl it LRETRAZEREFEL 2D 0L
HBF LA

B L UH®

1. HEIRERG

HETRVLEBEALRRRICL(FASNATYS
bbh, REEEE LT AF YV BRED Salmonella
typhisnurium TA100, TA98, TA15353 X OFTA1537" %
UMY T b7 7 YERMD Escherichia coli WP2
WIA?DSIFROBRE BR L.

FXIFT7AEIBMSBEIBIRICHY 7+ A =7
REDOB.N. Ames#iEd b, 37, KBEIcoWTIE
BRFIS8E3 A 6 H I EU M ERBAI 552 S /-,
TRGEI ASAIHGOEEREL EML, R5ER
EAVWLEEEINEDSEE L BL TWI L2 BBL
o, REROWTEEBHL T AF R A NS F Y F(DMSO:
MERCK#) il L 729, RERFHF2— 71202
mTOMELLE, ThimbSELfAvCcEiEL, 8
iR 7 1) —H—12-80CTRE L 1=,

2. HiboHAR

1) BPTNL—-IBEERIEM(TL — b
REEBWEDT A AT+ TANSH S AL, X8

KAWL, T~ ML, Vogel-Bonner D/ bE #

FUKETE(0.02%MBE< 7 4 27 4 - 7HIE, 02% ¥ X

VB - 1K, 1% CEETH Y YA - BAKIE, 0.192%
YOBR—T rEZ T A, 0.066%KEEF Y YA [T
b RRBEDII2% O 70 T — 2 (FIEHE TEM) &
15%NFEE(QXOIDH No ) Mz, 30 mi%x > v— 1L
HELLELDTCH L.

2) by 7TH—-#ERXR)

Bacto-agar (DIFCO#E)0.6% % & 0.5% &1L+ F Y ™
LARBRIOFRL, FXIFIIAEFAVLRER
DA, 05 mM L 257 (BR{CH4H)-0.5 mM D-
YA F o (RELER) KislZ 1588 ML, KBE LA
WARBROEES, 0.5 mML-F) 777 > (RIS
WY AREEEFE L CLEEMA A7,

3. miEEH

NEB200 mDMEEFRFA ML -YK P
Corning Costarft) 225% = 2—+ )z Y F 70X
(OXOIDH) BHEE25mIFEL, TNICHBLBEEE
WESO wliEE L., 94+ —% -2 1—%—(MM-
10245 v 28) #Hv, 37T TIRMIESE (EHER
WI20m /)RR L, REBRICEBL .

4. S9 mix

BEH6 AUROF » T3 — 7 /RSO mix 2 REIZ
FALE, SOmixFOSIEFEAE LTI/ (0 E
P —NBIXUL6-~VTTHKY%#HE L7 Sprague-
Dawley RMiZ v FOFRAPISREBEINALLOTH B,
SO mix DEE T LFICRT.

B & SO mix lm! FOE
39 01mi
MgCl, 8 umol
KCl 33 pmol
Go6-P 5 umol
NADPH 4 umol
NADH 4 umol

V) > 8:#%1% Na- # (pH 7.4) 100 pmol
5. WEaE
WEPEDON IV P Y AFA Ty EZyLIOY K
(o1 + %5 IRSLY083, CAS No.:56-93-9) i 5 F3
CioHiCIN, 5 F#&185.70, MAF99.0% L LB EHkT
o, MAHMETER»ORUEIh - BRYELEHEL
L. RBMTER, ERYRRETICBTHRAERYER
FARLICER, REBCMBL L,k
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6. WMEARMEEBENRAR

ESRRZK (REELA  WARRETIS) [THRY
REBHLTMBERE L. WAERLEREEEM
WTRKFIERELARLLE, BEHABYF- 4
(B .

7. RBRAEDH

8.00, 40.0, 200, 10003 L U5000 pug/ 7L — FDH
BERNCTFROLRBRELEBLL. ToOER, Ei¥E
DTAI00 B & IFTA1535 T5000 wg/ 7L — MZBW TR
BEHKICAT AEFHERAIBRES KL, #o1TC, &
REBICBVWTHREREL o RSO ZB/HRIC
DWTS5000 pg/ 7V — bR EEHARE L, ThEI6H
B(R2) kELL.

8. EBMHRHA
BEdBYEE LTTRISRLIYRsFEBLE, &
o OB EYEIZ, DMSO*AVWTHEMRL, T8
FoGE L RHERF(-20C) L1,
2-(2-7UNV)3-(B5-=bI-2-T7YA)TFTLYNTIF
(AF-2: FIJefi 38 T %00)
7 T b ) U A (NaN,: fEEE T#R)
9-73I/74" Y (ACR.ALDRICH#)
2-7 3 /T bFvr(2-AA HIGMISE THG)

9. HKBRAHZE

Ames 5OBRENDHBETHL I LAy Fax—3
YEVICHEL T, BB LURBHERILEE R TR
DWTRBRETER L. RBRTFIC, HAGH, ®BRYH
BID D VIR IR H SN * 100 1, R THEE
OBE, 0.1MF FY A - U EERER(PH 74) %500
ul, RMEEILEDSE S, 59 mix %500 w B L URERHE
W00 Wi 2R, 37CCAFTHIRBIEE(TL S Fa
R—gy) L, EEETE, Py 77H %22 miK
mL, Be¥ESL—bLCERLE. 37ChgET
ASBFRIR U — P EER LAY, KBRDEHORKMEN
A EFHEMFALERT 0, EEBEBHE(X
60) V7L — b LORBEKOETRELBEL
72, RWT, ERERERILIVAEL Lo —-FEHE
L7, HAICBLTilaoa=—7+ 5 44— (CA-11:
ATFAY AT AW B, YL KBTI 2EE
- YA

10. SROEH
HERERERID = B RS BORIE2E LI
ML, »o, BENSIVIEBRYEORER KT
HRHONTHEIC, BEEHELL.

2B, KEHEMTIELHVIREEER L 2h o 72,
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REAFE R % Table 1 ~4iZ7R L7, EIBE (59 mix) D
TAY00 3 X FTAIS35M 5000 pg/ 7V — b IZBWT,
YIWNPYRAFATrEIOAIO) FRBIZL 24T
FEERSBRE S . BIREDTAIS, TAIS7TH LU
WP2uvrA % & UIoACBHE L8 (459 mix) T, 5000
e/ 7= B THEHEREBE SN oA, &
1o, ERESER o —HIlonT, EiEsE, KB
FHAELOERTBLESOETH Y, AL BEMEA
BB oL ol —F, BUNEHRIITALN
DEBFITBWT, FRYBEOEHU LOBREAER

T OUZ—RHRLE bE, RBEWREORES &

TLRBREEIN Lo, DEORBEES S, KR
EETRBWINRYINVP)AFATEZ I LT
FORMAEWII T ARETFERERICHL, BRELHAE
L7,

Xk

1) D. M. Maron, and B. N. Ames, Mutat. Res., 113, 173
(1983).

2) M. H. L. Green, and W. J. Muriel, Mutat. Res., 38, 3
(1976)
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Table 1.  Results of the bacterial reversion test of benzyltrimethylammonium chloride(1st trial)
[direct method.-59]
Compound Dose Revertant colonies per plate [ Mean £5.D.]
(ug/plate) TA100 TA1535 WP2 uvrA TAS8 TA1537
D.wW.# ] 97 91 85 13 8 12 23 24 21 22 27 25 9 6 7
{91 6] [n=x 3 [(23+ 2] [25+ 3] [ 7% 2]
Test sub. 156 103 93 88 17 7 8 19 22 24 27 30 21 0 5 9
{95+ 8] {1+ 6 [22 % 3] [ 26 + 9] [ 8+ 3]
313 91 95 94 16 10 10 18 22 18 23 21 23 11 5 10
[o3+ 2] [12+ 3} {19 2] [22+ 1] [ 9+ 3]
625 95 83 101 9 9 15 19 21 24 "29 28 27 i1 5 9
[(93+ 9] [+ 3] [21 £ 3] [28 &+ 1] [ 8+ 3]
1250 90 96 102 u 1w 23 24 20 2 35 27 0 Il 9
[9% + 6] (iz+ 2 {22+ 2] {21+ 8 {uwox 1
2500 87 100 89 17 7 6 25 26 21 % 24 23 7 6 8
[92x 7 {1t 6 {241 3] f24 x 1) i 7€ 1
5000 97* 84* 96* 7% 13* 8 23 21 22 2 30 23 10 9 8
fozx 7 [ 9+ 3} [2x 1 [25x 4] { 9+ 1)
Positive control 555 518 487+ 464 409 411 119 126 1240 631 595 660¢" 546 496 519
(520 + 34] {428 + 31] 3+ 4) 629 + 33} [520 + 25)

#:Solvent control  *:The gackground lawn was thin
a) TAF-2:2-{2-Furyl)-3- (5 nitro-2-furyl ) acrylamide, 0.01 pg/plate  b): Nals; Sodium azide, 05 pg/plate ¢} 1AF-2, 0.1 ug/plate
d) :ACR;9-Aminoacridine, 80 pg/plate

Table 2. Results of the bacterial reversion test of benzyltrimethylammonium chloride{1st trial)
[activation method : +S9]

Compound Dose Revertant colonies per plate [ Mean+S.D.]
(ug/plate) TAI00 TAIS3S WP2 uvrA TA98 TAIS37
DWH# 0 106 109 100 15 10 13 3N 20 25 27 32 28 12 1 10
(105 £ 5} {13+ 3] {25+ 61 {20+ 3] [1vx 1]
Test sub. 156 109 93 102 14 9 12 24 21 19 31 25 32 9 7 7
{101 + 8} {121 3] [21+ 3] {29+ 4] [ 8+ 1)
313 9 9% 94 14 10 13 2 20 2 31 43 35 15 11 1l
19 x 3) 112+ 2 [24 % 3} {36 £ 6] [12+ 2)
625 9% 93 89 17 13 16 22 19 17 33 33 43 11 10 9
[91+ 2) [15+ 2} [i19% 3) [36 4+ 6] [10£ 1)
1250 9% 94 98 15 15 13 23 23 2 34 47 M 4 6 9
[96+ 2] [14+ 1] {24+ 2] [38+ 8] [10t 4]
2500 103 116 112 8 13 8 3N 2 21 31 29 32 6 10 8
{110 £ 7} {10+ 3} [26 + 5] [31+ 2} [ 8+ 2
5000 a 8 93 18 14 7 2 21 23 47 35 30 12 5 U
{91+ 8] [13+ 6] 22+ 1] [37% 9) { 9+ 4]
Positive control 668 655 682 - 319 333 378 792 700 762 391 335 316¢ 152 133 171™
[668 + 14] [343 £ 30) {751 = 47 [347 + 39} [152 + 19}
#: Solvent contro!
a}:2-AA; 2-Aminoanthracene, | gg/plate b) :2-AA, 2 ug/plate c):2-AA, 10 ug/plate d) :2-AA, 05 ug/plate
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Table 3. Results of the bacterial reversion test of benzyltrimethylammonium chloride (2nd trial)
[direct method :~S9]

Compound Dose Revertant colonies per plate [Mean +5.D.]
(ug/plate) TAI00 TA1535 WP2 uvrA TA98 TA1537
DW.# 0 116 97 93 17 16 15 29 33 29 32 29 2 7 1l 8
(102 £ 12) (156 1] (30 2] [20 + 3} {9+ 2]
Test sub. 156 105 105 111 14 15 10 37 35 25 27 32 21 10 12 9
[107 = 3] {13+ 3] [32+ 6] {27+ 6] {10+ 2
313 135 103 99 17 9 8 24 21 24 30 20 30 9 8 8
(106 = 8] [11x 8} [23+ 2] [27x 6] [ 84+ 1)
625 110 95 124 4 4 9 2% 22 27 30 23 31 2 9
(111 + 13) [12+ 3] [25 + 3] [28 + 4] [+ 2]
1250 110 99 102 18 12 14 23 24 21 35 27 25 4 9 7
[104 £ 6] [-15 + 3] [23+ 2} [29+ 5] [ 7+ 3]
2500 94 109 98 . 13 13 11 26 25 30 25 2 28 12 10 9
: {100 = 8] {12z 11 {[27x 3] [26 + 2] {10+ 21
5000 91° 110* 104* 12* 13* 13* 29 26 28 25 27 32 I
(102 + 10) (1B+ 1] [+ 2] [28x 4] {11 £ 1]
Positive control 441 437 458 507 436 430 122 111 121 501 570 543¢ 450 482 448
[445 + 11} [461 + 40) [118 + 6] [538 & 35] [460 + 19]

#:Solvent control  *:The gackground lawn was thin
a) :AF-2; 2-(2-Furyl)-3-{5-nitro-2-furyl)acrylamide, 0.01 ug/plate b): NaN,; Sodium azide, 0.5 ug/plate ¢} :AF-2, 0.1 pg/plate
d) :ACR;:9-Aminoacridine, 80 ug/plate

Table4. Results of the bacterial reversion test of benzyltrimethylammonium chloride (2nd trial)
[activation method : +S9]
Compound Dose Revertant colonies per plate [Mean+S.D.]
{ug/plate) TAL00 TA1535 WP2 uvrA TAO8 TA1537
DW.# ¢ u 14 92 12 15 15 28 21 26 30 3¢ 25 15 9 11
106 + 12) [ % 2 [25 + 4] [30+ 5] [12+ 3]
Test sub. 156 ‘84 101 98 9 9 16 24 19 2 34 2 28 10 10 9
{94+ 9] [11 £ 4] [22+ 3) [29+ 4] [0+ 11
313 82 101 120 13 16 16 23 2 19 27 18 XA 5 & 3
{101 + 19) [15%+ 2) [21 £ 2] {23+ 5] [ 6t 2]
625 116 84 85 15 10 16 20 4 A4 21 30 28 7 7 10
[ 95 + 18] [14£ 3} {19+ 9] (26 + 5) [ 8+ 2]
1250 114 109 9 M 11 10 20 20 24 28 26 19 8 1 13
106 £ 9] [12+ 2] [21+ 2] [24+ 6] {11+ 3
2500 115 103 102 10 16 15 25 19 2% 30 25 29 9 9 6
o7+ 7 {14 3] (Bt 4 (31 7] [ 8+ 2]
5000 104 118 110 16 13 10 27 22 20 25 26 26 0 13 7
=+ 7 [13+ 3} {23+ 4] {26t 1] [10+ 3]
Positive contral 614 625 618" 415 382 384w 795 730 4% 308 311 346% 103 113 135%
619+ 6} [394 £ 19) {757 + 3] 322 + 21} [117 + 16)

#:Solvent control

a) :2-AA;2-Aminoanthracene, 1 ug/plate  b) :2-AA, 2 ug/plate ¢):2-AA, 10 pg/plate  d) :2-AA, 0.5 ug/plate
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In Vitro Chromosomal Aberration Test of Benzyltrimethylammonium chloride
on Cultured Chinese Hamster Cells
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Fig.1 Dose-survival curves of
benzyltrimethylammonium chloride
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Table 1. Chromosomal aberration test on CHL cells treated with benzyltrimethylammonium chloride
[long-term treatment]

. Dose Time of Number Number of cells with Total Total Polyploid  Final
Compound exposure ofcells __ structuralaberrations  (+gap] {-gap]  cells

{ug/mi) thr) analyzed gap ctb ¢sb cte cse oth (%) (%) (%)  judgement

Saline® ] 24 200 2. 1 1 1 0 0 25 1.5 25 -

Test Sub. 475 2 200 0 6 0 1 G 0 05 05 05 -

950 24 200 1 0 0 0 0 ¢ 0.5 0.0 c0 -

1900 24 200 0 0 0 1 0 ¢ 05 0.5 0.5 -

MMC*™ 0.05 24 200 25 7% 1 97 1 0 71.0 69.0 1.0 +

Saline* 0 48 200 1 ¢ 0 ¢ 0 ¢ 05 00 05 -

Test Sub. 475 48 200 1 1 0 1 0 0 05 05 0.5 -

950 48 200 1 0 0 0 6 0 05 0.0 15 -

1900 48 200 ¢ 0 0 1 0 0 0.5 0.5 3.0 -

MMC** 0.025 48 200 15 45 1 66 3 0 50.5 475 0.5 +

*:Sotvent control **: Positive control (mitomycin C) .
ctb:chromatid break c¢sb:chromosome break cte:chromatid exchange cse.chromosome exchange oth:others

Table 2. Chromosomal aberration test on CHL cells treated with benzyltrimethylammontum chloride
[short-term treatment] ) ‘

Dose S9 Time of Number Number of celis with Total Total Polyploid  Final
Compound exposure of cells structural aberrations [+gap] (-gap) cells
{pg/ml) mix " (hr) analyzed  gap ctb c¢sb cte cse oth (%) (%) (%)  judgement
Saline* 0 + 6 200 6o 0 0 0 0 ¢ 0.0 0.0 0.5
Test Sub. 475 + 6 200 0 0 0 3 0 ¢ 1.5 15 0.0 -
950 + 53 200 1 4 0 5 1 i 40 40 35 -
1900 + 6 200 3 3 0 9 0o o 5.0 5.0 25 +
Cp** 12.5 + 6 200 7 36 0 61 2 1 435 420 0.5 +
Saline* V] - (4] 200 2 0 0 0 1 0 1.5 0.5 0.5 -
Test Sub. 475 ~ 6 200 1 0 0 0 0 90 0.5 0.0 0.0 -
950 - 6 200 3 1 0 0 0 0 20 0.5 1.0
1900 - 6 206 1 0 0 0 0 o 0.5 0.0 20 -
CP*+- 125 - 6 200 (] 1 [¢] 1 0 0 10 1.0 00 -

*: Solvent control  **:Positive control (cyclophosphamide)
ctb:chromatid break csb:chromosome break cte:chromatid exchange cse:chromosome exchange oth:others
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Table3. Results of the confirmative examination using CHL cells of benzyltrimethylammonium chloride
[short-term treatment : first trial]

Dose S9 Time of Number Number of cells with Total Total Polyploid  Final
Compound exposure of cells structural aherrations [+gap] [-gap] cells

{ug/mi) mix (hr) analyzed gap ctb csb cie cse oth (%) (%) (%)  judgement
Saline* . 0 + 6 200 1 0 0 1} 0O O 10 05 0.0 -
Test Sub. 1000 + 6 200 O 3 0 4 10 30 3.0 1.0 -

1300 + 6 200 1 0 0 4 0 O 25 2.0 1.0 -

1600 + 6 200 2 2 0 5 0 0 35 30 00 -

1900 + 6 200 1 01 2 1 0 25 20 10 -
cp* 125 + 6 200 26 43 0137 3 0 74.0 725 15 +

*:Solvent control  **:Pasitive control (cyclophosphamide)
ctbichromatid break csb: chromosome break cte:chromatid exchange cselchromosome exchange othlothers

Table4. Results of the confirmative examination using CHL cells of benzyltrimethylammonium chloride
[short-term treatment : second triall

Dose SO Time of Number Number of cells with Total Totat Polyploid  Final

Compound exposuse of cells structural aberrations {+gap] [~gap] cells
(pg/ml) mix {hr) analyzed gap ctb csb cte cse oth (%) (%) (%) judgement

Saline* 0 + 6 200 o 0 0 1 0 0 05 0.5 0.0 -
Test Sub. 1000 + 6 200 1 2 0 8 @ 0 40 40 0.0 -

1300 + 6 200 2 2 0 9 0 O 50 45 05 +

1600 + 6 200 1 2 0 10 0O O 5.5 55 0.0 +

1900 + 6 200 0 2 0 12 ¢ 1 6.5 6.5 1.0 +
cpe 125 + 6 200 11 37 016 6 O 63.0 62.0 1.0 +

*: Solvent control  **: Positive control(cyclophosphamide}
cth:chromatid break cshlchromosomebreak cte:chromatid exchange cse:chromosome exchange othlothers
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