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Table 10 (continued)

Organ Sex! Male Female

Findings, grade and number of animals Dose(mg/kg) : 0 8 40 200 0 8 40 200
Liver . (5] [0l [0] (5] [5] [0] [0] [5]
Necrosis, focal + 0 ’ 1 0 0
++ 0 0 0 1
total 0 1 0 1
Fatty change, periportal + 1 2 4 3
+ 4 1 1 0
total 5 3 5 3
Kidneys ’ {s] [o] fol {5} {5] 0 - [0 {51
Basophilic tubule, cortex + 3 2 1 0
total 3 2 1 0
Mineralization, medulla + 1 2 0 0
total 1 2 0 0
Cellular infiltration, + 0 0 0 1
lymphocyte interstitium + 0 0 0 1
. total 0 0 0 2
Degeneration, vacuolar, + 0 0 1 0
proximal tubule total 0 0 1 0
Spleen [5] (ol [0] (4] (5] (o] [0] (5]
Atrophy ++ 0 1 0 1
total 0 1 0 1
Hematopoiesis, extramedullary + 2 1 2 0
+ 3 0 2 14
++ 0 0 1 0
total 5 14 5 1
Deposit, pigment, brown + 1 Q 0 0
+ 4 3 5 14
++ 0 0 0 1
total 5 3 5 5
Heart (5] (0] (0] {5] (5] [0] [0] [5]
Myocardial + 0 2 0 1
degeneration/fibrosis + 2 0 0
total 2 2 0 1
Lung (5] (o] (o] (5] (5] [0 o] . [5]
- Accumulation, foam cell, + 1 ) 2 0 0
focal total 1 2 0 0
Hemorrhage, focal + 0 1 0 0
total 0 1 0 0
Mineralization, artery * 0 0 0 1
total 0 0 0 1
Thyroid gland : (5] fal {0l 4] - 5] fo3 fo3 {51
Ectopic thymus + 1 0 0 0
+ 0 0 1 1
total 1 0 1 1
Testes , [13] {13] (13] [13]
Atrophy, seminiferous tubule =+ 0 1 0 1
+ 0 1 1 0
++ 0 0 1 0
total 0 2 2 1
Multinucleated giant cell, + 0 0 1 0
seminiferous tubule total 0 0 1 0
Degeneration, spermatocyte and + 0 0 0 1
round spermatid, total 0 0 0 1
seminiferous tubule
Degeneration, elongated spermatid, + 0 0 0 1
seminiferous tubule total 0 0 0 1

[ 1:Number of animals examined

Grade of histopathological findings; = .very slight, +:slight, ++.moderate, +++severe
*: Significant difference from 0 mg/kg, p<0.05(by Two-tailed Mann-Whitney U test)
**: Significant difference from 0 mg/kg, p<0.01 (by Two-tailed Mann-Whitney U test)
#: Significant difference from 0 mg/kg, p<0.05(by One-tailed Fisher exact test)

##: Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)

-100- | ¥



REHRS5SH - EERESUHEFR

Table 10 (continued)

- Organ Sex: Male Female
Findings, grade and number of animals Dose{mg/kg): 0 8 40 200 0 8 40 200
Epididymides (13] [13] (13] [13]
Cell debris, in lumen + 0 0 1 0
+ 0 0 0 2
total 0 0 1 2
Degenerated sperm, in lumen + 0 0 0 1
total 0 0 0 1
Decrease, sperm, in lumen + 0 0 0 1
total 0 0 0 1
Spermatic granuloma, + 1 0 0 0
unilateral total 1 0 0 0
Cellular infiltration, + 0 0 1 0
lymphocyte interstitium total 0 0 1 0
Prostate 5] (0] (0] (5]
Atrophy + 0 1
total 0 1
Cellular infiltration, + 2 1
lymphocyte, interstitium + 2 0
+ 1 2
total 5 3
Cellular infiltration, + 1 1
lymphocyte and neutrophil, + 1 1
epithelium total 2 2
Seminal vesicle (5] [0] (0] [5]
Atrophy + 0 1
total 0 1
Uterus (5] (0] (o1 (5]
Dilatation, lumen + 0 1
++ 1 0
total 1 1
Cellular infiltration, neutrophil, ++ 1 0
luminal epithelium total 1 0
Vagina (5] [0] (0] (5]
Mucification, epithelium =+ 0 1
++ 0 1
total 0 2
Cornification, epithelium ++ 1 1
total 1 1

-[ J: Number of animals examined

Grade of histopathological findings;

very slight, +:slight, ++:moderate, +++:severe

*: Significant difference from 0 mg/kg, p<0.05 (by Two-tailed Mann-Whitney U test)
**: Significant difference from 0 mg/kg, p<0.01 (by Two-tailed Mann-Whitney U test)
# Significant difference from 0 mg/kg, p<0.05 (by One-tailed Fisher exact test)

#3t:Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)

58

-101-



M

FUXAFILT I

Table1l Reproductive performance of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 40 200

Mean length of estrous cycle 4.1£0.3 4.0+£0.0 4.0£0.1 4101
Number of mated pairs 13 3 13 13
Number of copulated pairs 12 13 12 13
Copulation index* 92.3 100 92.3 100
Number of pregnant animals 11 ) 13 12 12
Fertility index®™ 91.7 100 -100 : 92.3
Pairing days until copulation 43+£39 29+1.0 28+13 3.7+3.0
(Mean%S.D.)

Frequency of vaginal estrus 1.1£0.3 1.0£0.0 1.0£0.0 1.2+06
(Mean+S.D.)

a) Copulation index={(Number of copulated pairs/Number of mated pairs) X100, %
b) Fertility index=(Number of pregnant animals/Number of coplulated pairs) X100, %

Table 12 Summary of development of pups from dams treated orally with trimethylamine in combined repeat dose
and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 40 200
Number of pregnant females 11 13 12 12
Number of pregnant females 11 13 12 11
with pups alive
Gestation index ™ 100 100 100 91.7
Gestation length in days 224£05 (11) 223+£05 (13) 228+09 (12) 22505 (11)
Number of corpora lutea 19.0+£4.1 (11) 18121 (13) 18323 (12) 179+27 (12)
Number of implantation sites  14.8+3.2 (11) 158+27 (13) M6+41 (12) 15.0+23 (12
Implantation index*™ 822234 (11) 86.8+9.1 (13) 814 +£23.7 (12) 842+78 (12)
Day 0 of lactation
Number of pupsborn ~ 14.0+£3.0 (11) 14.7%£25 (13) 13.3+39 (12) 123+46 (12)
Delivery index M8+48 (11) 93.5+6.7 (13) 923+95 (12) 82.2+265 (12)
Number of pups alive ~ 14.0+3.0 (11) 14725 (13) 128144 (12) 132+25 (1)
Birth index ¢ M8+48 (11) 93.5x6.7 (13) 89.1+£181 (12) 880£70 (11)
Live birth index 100.0£00 (11)° 1000+£0.0 (13) 958+ 144 (12) 982+43 (11)
Pups weight in grams
Male 6.8+£05 (11) 6.8+0.6 (13) 71+£11 (12) 72+08 (11)
Female 63+05 (11) 6.5+06 (13) 65+10 (12) 69+08 (11)
Sex ratio on day 0% 108+74 (1) 10871 (13) 107+£30 (12) 194 £277 (11)
Day 4 of lactaiton
Number of pups alive ~ 13.5+3.0 (11) M7£25 (13) 128+46 (12) 13225 (11
Viability index * 97.0+81 (11) 100.0+£0.0 (13) 958+ 144 (12) 100000 (11)
Pups weight in grams ]
Male 104£16 (11) 11.0+£14 (13) 113+15 (12) 1l5+16 (11)
Female 98+17 (11) 107+14 (13) 108+15 (12) 112+16 QD
Sex ratio on day 4" 9752 (11) 108 £71 (13) 108£31 (11)* 194 £277 (11)

Values represent mean+S.D., and parentheses indicate number of litters evaluated

a) Gestation index = (number of females with alive pups/number of pregnant females) X100, %

b) Implantation index = (number of implantation sites/number of corpora lutea)100, %

¢) Delivery index ={(number of pups born/number of implantation sites) X100, %

d) Birth index = (number of live pups on day 0/number of implantation sites) X100, %

e) Live birth index = (number of live pups on day 0/number of pups born) X100, %

f) Sex ratio on day 0 = (number of male live pups on day 0/number of female live pups on day 0) X100, %
g) Viability index =(number of live pups on day 4/number of live pups on day 0) X100, %

h) Sex ratio on day 4 = (number of male live pups on day 4/number of female live pups on day 4) X100, %
i) The data of a litter which has not any female live pups was excluded.
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Reverse Mutation Test of Tetramethylammonium hydroxide on Bacteria

=

FTFIRAFLNT Uy EZTLARFOF Y FIZonT,
BeAVLRFERRBRZE/LL.

BE® & LT, Salmonella typhimurium(TA100,
TA98, TA1535, TA1537) 8 & UF Escherichia coli(WP2
uvrA) D5E MR F\vi/-. RBRIZI2EIBHELTERL,
SO mix ERMBEOLFHBEHB L FSO mixiRMEED
WP2 uvrAZ B w7 BB E #R 12 D v T 39.1~1250
ug/plate, SO mix iIRINEED WP2 uvrA 122> T 156~5000
pg/plate DFNFN6HETERL /2.

DR, SO mix ERMBES L TRMBEO VTR
BATH, EFRBICHAFRERER IO =~ FHOH
R EIMIERd Nk ho /2.

DEDKRLY, ARBREFTTRTFFIAFLT Y
FovskeFudd NI, EEREZE L2 (B &
L.

FHiE
1. HEBREM
HEZHAVAEBEERRIILAERASRA TS L
o, REBEkE LT XFY U ERMEDSalmonella
typhimurium TA100, TA98, TA15358 X IFTA1537 V
LTI MY T 7 7 YERMD Escherichia coli WP2
uvrA? OSFEOHE R E EIR L 7.
FRIFT7AFHIIBAMGSEIAGHIZHY T4 V=T

KFODOB. N. Ames#Hig» 5, 7/, KBEIZOWTIT -

IBAN58 43 A 16 B i E L AERRA (R BLEERE
REENRA) o555 %i /2. FRIIE3IA3IAL
SUPIFEHRIIECH 29 LHHOBMEREZERKL,
AREBICHAVWLEMRIHEOREERFLTVWAZLE
FESZ L 7-.

EEMROBBRBWIIZAF VAN FFY F(DMSO;
MERCK KGaA) &ifmL72%, EBERFRF 2 -7
0.2 mL¥2MEL. THEBREEZZRVTEEL,
BB 7 U —F—12-80 ‘CTIRFFE L7z,

2. EOFAR
1) BPIN-ZBXFHEH(TL— )

TV I NVERTERBEDTAAT 1 7ANEH %
BAL, RERIZHW. &7 L — bid, Vogel-Bonner
DERAFEWME = & LAER (0.02 %HBE~ 72274 - 7
JKIE, 02% 7 LB 1K3E, 1% VEE=AHY) YA -

88

kI, 0192 %) VE—7 v E=7 4, 0.066 %IKEEY
F R YA TR O BREBEDIC2 %D 7 VT — 2 (I
FALEE TH60) £ 1.5 % DERX (OX0ID:No. 1) /M Z,
FEIO MmOV v — LIS Y30 mLESIELLLD
Thb.

2) hryTTH—(HEX)

AL M) A 05 %% & 0.6 % Bacto-agar (Difco)
KBEHIOBEEBICHL, 2 XIF7RAEZHAVLREBD
%4, 0.5 mmol/L L-t 2 F ¥ ¥ (BEILEM)-0.5
mmol/L D-¥ 3 F ¥ (BARILZFM) KBEW % 1BEM X,
KEHE 2 HWARBROES, 05 mmol/LL-FY T b7
7 v (BARILERKBRTFE L 1IFEmz B,

3. milgEEM

MNAE200mLD/Sy 7 F=H/7 5 231225% =2
— M) x> b7 82X (0xoid Nutrient Broth No. 2:
OXOID) &M% 26 mLaEL, ZTHIUCEAEL - HBE R
250 LR LT. 74 —5 =AY z—%— (MM-10:
ATy s ERY, 37 CTSEERIEE (FHEIRE:
100/ EEL, BEETHEIELUABREICHEREL
AR

4. S9 mix

ke ALAOX v 3—< LRSI mix % HERIZ
R L7, SO mixFOSYQEFER L LTT =/ /LK
¥ VB LU56-XVVT7IKRY%H®S L7 Sprague-
Dawley %7 v rOFE» LB I -5 DTH 5.
SO mix DHBEE LLTFIZRT.

B SOmix 1 mLFOE
59 0.1 mL
MgCl, 8 umol
KCl 33 pmol
G-6-P 5 pmol
NADPH 4 pmol
NADH 4 pmol
Na-1) > BR#RTEYE (pH 74) 100 pmol
Rk % B
5. #HBRME

FEFIAFALTUvEZILEFOFI F (O FEE:
81021A) 13200 % DABHETH Y, KBEBRFTEE
TH5. BHBETWCEER) » iRt S HRWE 28
AL7:. #HBRWEL, FHEBETERTHRELL. HEB
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KTk, RBRYERBTIZBY CRARBRYE L DL
TR, BEBICHBER 2> o7,

6. WEBRMERDAN :
ABROME, WBWE T BERERFIEHAK (BAK
BETH)ZAVWTHRL CRARER: L. #ARER
T ERBEZ AV CORKFTEREICAR L%, £eh
WCRBEATo . 2L, RRPTORBRDEREN
200%THAHZ e xERLTCHELL.

7. BREEDHRE
195, 78.1, 3138 & UF1250 pg/plate DR E VT
FHHZRBELERL 2. SO mixBRMEOLREHR
#E7z & TNZ S9 mix FINEE D WP2 uvrA % BR\V: 72 SER B 5
TiE, 1250 pg/plate icBV TRERE kI T A24FHE
EERVEBE I,

oT, AHREBIZBWTIZS mixERMEO KRR
Bk 5 N2 S9 mixiinEE ® TA100, TA1535, TA98
% & UFIZTAL537 T 1250 pg/plate, S9 mix@FMEED WP
uvrAT5000 pg/plate * BEFmAEL L, ThETheHE
(RI2)%&zE L.

8. [RENRIE

MBI L LTCTRICRL-WEZEALE 2
nooBEsEYEIL, DMSOXHVWTERL, 2 E
TOME L LBREEREFE(-20°C) L7-.

2-2-7 Y N)-3-(5-= +E-2-7VN)TZ VLT IF

(AF-2: FN 38 T 36R)

7 A+ b )y A (NaN,: FIFEAIEE T 368)

9-7 3/ 72V Y EEEE (9-AA Aldrich#t)

2-F 3T+ 7y (2-AAFNEHEZE T M)

9. HREAHZE

Ames 5 DEFEVORBETH AT LA FaR—T
3 EICHELT, SO mixIEANEL L OFENEERE
NIZOWTRERFER L 72 REEIC, RS, B
WEED 5V ITHES BYEERE 100 uL, RWVTS9
mix TERMEEDOBH A, 0.1 mol/LF +) 74 - ) UEEE
i (pH 7.4) %500 xL, S9 miximMEEOH4E, S9 mix
%500 uLiEM L7z, X512, HREREE100 LM%,
37 °CCHMREREE(F LA v Far~2ar)L
7z, BEEERTER, o0 L0045 CIZBRLE Y 7T
H—%2mlLEmL, BEWHzE V- PLEIZEB L.
37 COEMTISHEE L — F *ERLB, %BEY
BORBAKINTAETHEMRH*HET 2720, £
REEMEE (X60) W T 7L — F L ORBEEOETIR
BABERLL RWT, ERERERCIVAEL-aR
Z—EEHLZ. BRI LCdan=—-TF 51—
(CA-11:V AF A F AT A F V. BiBEIZD
X3S L~ REHRALS 7, BT LCHES2
mERE L 7.
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10. #BEROBEH
BIRERERB OO — P EHERBOIIZ2EI L
EhL, 2o, BHEDLZVIEIEBYWEOREIKTER
PROONIEEIT, BHELHEL:.

%8, HEENFEETAVWEREIZER L oo 7.

RBRHSUER

1B E ORERFE R % Table 1~212, 2B OHRERER%
Table 3~41Z/R L7z, S9 mixERMEEL b ICiRmED
TRTCOXBEROFZHERICBWT, 77 AFLT
VEIY AL FOFY FREIL 2 EERERAIBE
Shi. LoLids, BREREREIo=—Hizon
TiE, S9 mix#ERIEE, SO mix#mEE L dBEHEFEL
FAEOETH Y, HELZENEMIED NP o/,
—7, BESBHEIZNETNOBRBRERIIBV, &
BABRBEO2ELLEOBRFERER 0= —-28EL
7. B, Ju=—EHEEE, TREOHET &L
BEshhhol, ULEORHEBREE,L, REBRESGT
KBWT, FRIAFLTFT Iy EZIALFTXY FOM
EIIT A RIZTFRAERICEAL, BHLHELZ.

B, RYEERWE OEKZETH A tetramethylammo-
nium bromide, tetramethylammonium chloride
tetramethylammonium iodide, tetramethylammonium
fluoride tetrahydrate, tetramethylammonium hexafluo-
rophosphate, tetramethylammonium hydroxide pen-
tahydrate # & (Ftetramethylammonium tetrafluorobo-
rate DERFEHICET ARG koo 7.

ik

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 tetramethylammonium hydroxide {1st trial)
[direct method :-5S9 mix]

Revertant colonies per plate [Mean = S.D.]

Compound Dose
(ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
Test substance 0 101 107 104 9 M 12 29 27 29 23 23 23 8 10 9
[104 = 31 [12 £ 3] (28 + 1] [23 %+ 0} o + 1]
39.1 118 104 105 11 11 15 18 25 25 17 20 22 11 10 13
109 + 8] [12 + 2] [23 £ 4] [20 = 3] [ =+ 2]
78.1 107 106 111 11 8 13 28 21 26 22 25 19 9 10 8
{108 + 3] [11 + 3] [25 =+ 4] [22 £+ 3] [9 =+ 1]
156 102 104 100 12 9 12 20 20 22 28 26 20 6 6
[10z + 2] (nm = 21 [21 = 1] [25 =+ 4] [6 = 1]
313 97 102 108 11 11 13 22 26 29 23 23 21 8 9 10
102 + 6] M2 + 1] (26 + 4] [22 = 1] [9 =+ 1]
625 103 109 107 15 10 16 21 23 25 21 22 27 11 11 6
{106 = 3] (1 = 3] (23 £ 2] (23 £ 3] [9 += 3]
1250 87* 72* 90* 0 8 11* 25% 27+ 22* 7% 19* 17* 12 8% 9*
[83 =+ 10] [10 = 2] [25 + 3] [18 £ 1] 10 % 2]
Positive control 381 403 427 356 379 382 133 125 129 589 560 598 481 514 492¢
[105 =+ 22] [372 + 4] 1290 =+ 4] [582 £ 20] [496 = 17]
a) AF-2;2-(2-Furyl} -3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate b)NaN,;Sodium azide, 0.5 ug/plate
c)AF-2,0.1 yg/plate d)9-AA;9-Aminoacridine hydrochloride, 80 ug/plate
*.Growth inhibition was observed
Table 2 Results of the bacterial reversion test of tetramethylammonium hydroxide (Ist trial)
[activation method:+S9 mix]
Revertant colonies per plate [Mean + S.D.]
Compound Dose P
(ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
Test substance 0 113 118 113 11 16 8 27 21 29 21 25 21 15 17 12
115 = 3] f12 = 4] [26 + 4] f22 + 2] [15 = 3]
39.1 111 119 107 9 9 9 19 25 23 17 17 15
[112 + &) [9 %= 0] [22 = 3] [16 + 1]
78.1 115 110 108 11 8 9 23 26 25 19 21 I8
' 111 = 4] [9 = 2] [25 + 2] [19 + 2]
156 107 112 102 8 9 6 22 25 24 22 20 20 17 16 U
f107 + 5] [ 8 = 2] [24 + 2] [21 = 1] [16 £ 2]
313 103 115 116 13 10 9 28 24 24 21 28 21 13 15 15
111 + 7 [11 + 2] [25 + 2] [23 + 4] [4 + 1]
625 9 9% 93 16 9 10 29 27 26 17 21 22 13 16 21
[ = 2] [12 =+ 4] [27 = 2] [20 £ 3] [17 = 4]
1250 110* 98* 102* 12 9 9* 22 27 23 14* 14* 14* 19% 16* 17*
[103 + 6] f10 = 2] [24 =+ 3] [4 %= 0] [17 + 2]
2500 21 21* 20*
(21 = 1
5000 o+ 0 0*
' [0 = 0]
Positive control 831 828 869 383 318 386" 690 732 733° 367 362 377* 141 154 . 154> -
813 + 23] {362 + 38] [718 = 25] [369 =+ §] {150 =+ 8]

a)2-AA;2-Aminoanthracene, 1 ug/plate b)2-AA, 2 ug/plate ¢)2-AA, 10 ug/plate d)2-AA, 0.5 ug/plate
*:Growth inhibition was observed .
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Table 3 Results of the bacterial reversion test of tetramethylammonium hydroxide (2nd trial)
[direct method:-S9 mix]

Revertant colonies per plate [Mean + S.D.]

Compound Dose
 (ug/plate) TA100 TA1535 WP2 uvrA TA8 TA1537
Test substance 0 118 118 108 11 11 15 31 29 30 24 21 24 8 7 7
[115 + 4] [12 = 2] [30 £ 1] [23 %= 2] [7 = 1]
39.1 106 108 102 13 17 14 27 26 26 21 21 27 6 8 10
[105 = 3] [15 %= 2] [26 = 1] [23 + 3] [8 + 2]
78.1 110 110 102 9 12 14 27 24 21 21 24 22 8 9 8
(107 = 5] (12 % 3] (24 = 3] [2 = 2] (8 = 1]
156 115 97 110 13 11 16 30 31 29 17 16 17 8 10 7
% - (107 = 9] (13 + 3] (30 = 11 (17 = 1] (8 = 2]
313 103 104 111 14 11 13 . 25 26 29 18 18 17 10 12 10
[106 = 4] (13 = 2] (27 = 2] [18 = 1] m = 1)
625 104 125 125 15 14 16 25 28 30 24 20 25 11 7 9
[118 =+ 12] [15 = 1] [28 =+ 3] [23 =+ 3] [9 = 2]
1250 92* 76* 86* 12* 9% 9* 29% 21* 29* 23* 22* 16* 7* 5% b*
[85 = 8] [10 = 2] [26 = 5] [20 = 4] [6 = 1]
Positive control 382 401 379~ 337 373 394% 157 159 138 519 554 559 398 373 437
v (387 + 12] [368 =+ 29] [151 = 12) (544 £+ 22) (03 =+ 32)
a) AF-2;2- (2-Furyl) -3- (5-nitro-2-furyl) acrylamide, 0.01 xg/plate b)NaN;;Sodium azide, 0.5 zg/plate
c)AF-2,0.1 ug/plate d)9-AA;9-Aminoacridine hydrochloride, 80 ug/plate
*.Growth inhibition was observed
Table4 Results of the bacterial reversion test of tetramethylammonium hydroxide (2nd trial)
[activation method:+S9 mix]
Revertant colonies per plate [Mean + S.D.]
Compound Dose pers
(ug/plate) TAI100 TAI1535 ) WP2 uvrA TA98 TA1537
Test substance 0 129 112 122 15 12 13. 27 25 26 33 29 26 13 11 9
[121 = 9] [13 + 2] [26 = 1] [29 * 4] [11 =+ 2]
39.1 111 112 119 10 13 16 26 23 27 15 13 11
114 = 4] [13 %= 3] [25 = 2] [13 = 2]
)
78.1 130 126 125 16 12 13 31 24 25 9 13 7
127 = 3} (4 %= 2] (27 = 4] 10 = 3]
156 131 116 124 9 13 13 25 26 32 27 28 22 12 10 13
[124 = 8] [12 £ 2] [28 =+ 4] [26 + 3] [12 += 2]
313 135 114 113 17 14 13 23 22 23 30 28 27 10 11 10
(121 = 12] [15 =+ 2] [23 = 1] [28 + 2] [10 += 1]
625 116 124 122 14 10 12 25 25 28 31 25 27 12 12 1
121 = 4] [12 + 2] [26 = 2] [28 = 3] [13 = 1]
1250 100* 97* 106* 10 10* 11* 24 23 25 24* 19* 21* 12* 10 7*
. (101 += 5] [10 = 1] [24 = 1] [21 = 3] [10 = 3]
2500 15*% 17* 21*
[18 %= 3]
5000 ¢ or o
[0 = 0]
Positive control 681 724 718 316 - 359 355" 636 619 647 391 343 3414 172 164 157"

28] [t = 8]

+

fro8 + 23] (343 + 24] 631 + 14] {358

a)2-AA;2-Aminoanthracene, 1 ug/plate b)2-AA, 2 ug/plate c¢)2-AA, 10 pg/plate d)2-AA, 0.5 ug/plate
*:Growth inhibition was observed
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In Vitro Chromosomal Aberration Test of Tetramethylammonium hydrox1de
on Cultured Chinese Hamster Cells

BH

FRIAFAT BT TAE FOF T FHEEHEIC
RIZTHEEGFNREIIOVT, FrA=—X - N4
A & — M (CHL/IU) # BV TREBHEREEREBRE E
L7,

B IETEPIRIERERE R A b £ 10, ERERMEER S
IGERMEEEL D10 mMHLOBEER ¢ 228~910
pg/mLO3AE%RBE L. HIFHLEE TIX S9 mix
T 8 L OFEFAET T 65 R (18 B¢ o BI1E B )
#%, EFEABETIE, SO mixIEFETICBIT 5 24H
ERALES, EARRERL,
REFEEEBRE L.

FORER, EEFEMEZ O PIERLEOWTRLOM
BEEIZPBNTY, %%%@%L%%%Pﬁﬁﬂwwﬁﬂ
ERIEERD bR o,

DEOERIY, FEBREGTTRF I AF LT Y
FovLakFaFxy NI, REAERTEZHERLEZV (R
) LR LT

B

1. HERMRH

LSRN T AV A REEERERERICLS ﬁﬂi =
MTwbZenb, REBEMEkELTFr /=X -
LR T —OMBREOBHESFMALHE (CHL/IU) %;E?F\

BAIS94E 11 A 15 B \ZE S B L SRERET (B By [EE

%ﬁ&ﬁfiﬁﬁ%ﬁﬁ)#%%%%%w, —ERE T AF N R
VkF ¥ F(DMSO:MERCK KGaA) % 10 vol% @ L 7z
B, WESEFERICRE L. REBRICKE L OB L
BELUI~SBIE IR L0 ERLE. 28, M
Pt FE IR RER CII RSB L 15 0Mifa %, gk
BEERBCHRIIB L U230l EH N,

2. BEEROPAH

Eagle MEM M (JBF 7 / 75 AB)IZ, A v 7
G ¥ 7 4 V¥ — (045 um:Featuring Corning and Costar
Products) & A\ THIE BT L 2-FE@ b (56 °C, 30
) EMF 0% (GIBCO Life Technologies, Inc) % B#%
BETI0vol%IZ 2B & HMA 724k, KEBRICERLZ.
FEEOEERZ G4 CICREL..

3. HE|RH

CO 4 ¥Fax—%—(FormaB L U=ZHTH A 7 4

92

BRETHILIZE YRl

B AT AR FH, COHMBES %, 37 COEMLTH
FazsEEL /2. :
4, 89 mix
BLEE6y ALROF v -7 L EBIS9 mix & RERIC
AL, SO mixHDSYIFERL LTT7 =/ WY
— VB IU56-N2 V75K EKRS L7 Sprague-
Dawley RS v " ORI STARL I N, T/, S9
mix DHBIIRR 6 O FEVICHE -7z, SO mix DK%

PFeRy.
% 5 S9mix 1 mLFDOE
39 0.3 mL
MgCl, 5 pgmol
KCl 33 pmol
G-6-P 5 pmol
NADP _ 4 pmol
HEPES #&1&% (pH 7.2) 4 pmol
FEBLK % &

5 #EBRHE

FFSAFATyEZTLEFORY F(Oy b E
£ :81021A) (F#E20.0 B DKBHTH 0, BT T
TECTHA. BABLIHWER) »poRE S N HEWE
FEHL:. HRYEI, FRRITERTRELL.
REFR T, HMBWERETCBVWTRAERDE Y 2
WL, TEBCHEI 2 7.

6. WERMERNIAN

HEROEEE, WEME & BAERFIEFAK(BRRE
HRETH)xATHRL CRARERE L. #BER
e ERER T AV TR EREICHRL 2%, £
CRBEIT 72, R L, BT TORBRMERED
200%THALZ LEERLTHBE L.

7. #RRIETEMNGIEER (FRAR)

12T VOMBEER~YLVF 7L — MM % EE
L, BEIHBRICHBRYEREY AL 72, EEHLEE
T2 S9 mixFEFET (-S9 mix) H % VIZFFET (+S9

mix) TORFRIALER L7, FeE e dmIcsTnL Tssn
W1SEF I E R HEVI . ERLBEDSE, 24FHE

WL CREE KL

BB 10 vol% F MR SV v ) > M (FIAME T
) TEE L%, 0.1 w/N%Z JRF N N4 F Ly b
(BBALZM) RS CL0DMRE L7, BREHIEG0
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—o— [short-term treatment : —S9]
- a- [short-term treatment : +S9]

120r

100

80t

Survival (%)
[o)]
o

40 t

207t

0 70.8 118 197 328 546 910
Dose (ng/mL)

Fig.1 Dose-survival curves of tetramathylammonium
hydroxide [short-term treatment: 6 hr]

vol% T % 7 — )b, 1 vol%EEEERBW) 2 BEMZ, 57
FIEERE L CeEL BB L%, 580 nm TORKE
PEE L. SREBIIOWTHAERBRECORLEID
Wi sk, ThbbMEEFELTER LA,

ZORR, WTNOMEEIZBT bR MiETE
HNZEE 2 Wi o 72 (Fig. 1~2).

B, HBRYWHERERTE, EREAEETIZI46
pg/mLEA 2B WT, EEAEETIZ910 pg/mLIZB
WTEBEOpHIEMIZT VAV EERL TV

8. HREAERLLUBRRBORTE

M EREIRIRERAE R E b L1, REAEREREBRTI
SRR 2 b IERMBEOVTRIIBNTD
910 pg/mL (10 mMAHY) * LI L L, LITAK
2T U733 AE R O OB R % 35E L 7.

7B, BHERRE LT, BRMLEEDSES, -SI0L
BTTA Mo AT yC(MMC. BAEBRBLTER) #0.1
pg/mL, +SOMBTI 70 FRA 773 F(CP.IEHHE

ER) % 125 pg/mLOAET, ERLEOFEIA MY

A3 Cx%005 ug/mLOBETHERL 7.

9. REMERDER

BEZ60 mm® 7L — b x AV, MEEENH HER &
ER B ESE ONE 21T o 7o, BERT 2RMATIC,
BB T0.2 sg/mL L %5 £ 5 34+ 3 F(GIBCO
Life Technologies, Inc) ##{m L7z, MY 7T VBT
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~— [continuous treatment : 24 hr]

120 ¢
100

80t

Survival (%)
[o)]
(@]

B
o

20t

ad

0. 708 118 197 328 546 910
Dose (ng/mlL)

Fig. 2 Dose-survival curve of tetramathylammonium
hydroxide [continuous treatment: 24 hr]

M FE s, S008I VA EREIILA. 75
mmol/L3E{bH ) 7 ARBIE CTEEAEZIT - 7%, B
TBH(AY VIR FRIE) CHBEEYEE L. =5
R TREEERE R L%, 1.2 vol%F LA FLE
HTL2o ML

10. REHEOER

ETL—rHh 10018, TbbHEESM Y 20018
DSRTPEGREZEMBET CHREL, REROEENEL
Y LTH % v 7 (gap), RESEDN(ctb), Rtk
(csh), FEHEZH(cte), FBERR (cse) BLU#
Dft (oth) DEERE WS L 72, BEFIC, FHMME
DHBFEREZLHLL. FEEOSTIIHRRELREESF
& WIHEDHREREIBRICL 2 0HFVIH-TERL
AR
TRTDERE2 I— F{ELH, A% JETHE
L7. :

1. RO

¥r v 7OHRBETIMEEL EO L2 VIEE (-gap) 2
DVWTHREFEEREOHBEEYR R,

BREBROBEEFT YA T LD 5 VI EEEMAE
DHBEEY, AELIYORE - THE L. %E
KRERAET LB HBREEDS %KM EE-), 5
%LLE10 %kiEx BEbtE (), 10 %A ExBEG &L
7. RBRECIIEEES » VITEEIKEESRO b
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FEFREER

rgAC R HIE L.
nB, GHENFEZRAVIREIERBL 2oL,

HRHLUEE

SORERLEE TORERE R % Table 1~2IXR L. 7
FNIAFATYEZYLE FOFY FRBROBE,
SO mixIEFAETLLTIZSI mixFETED, WTho
HEICBWT L R EEBERE L O IEEMEMROFE
REMTERS LD o7, SO mixFEFETICBNT
i3, REBFEIRE LHREFED DT P RIRDEE
MEEINS, $/, SOmixFETICBWTL, #HE
YIEALELC X 5B RBL TSI E R R BB s h ko
72. —7, S9 mixIEFLTIZBIT 2 HENRBYEMMC
THLVER L 74, B X 7SO mix FE TS B EME
WY ECPTME L @ TIIVWThIcBW T HRER
BEEFOFRELFREVRO oM.

EHEMEETORBHERT Table 312R L7z, #KERY
BB DEE, REMERE L L ICHERERRO
SEREMIIBEE N e o7, T, HERYWRREIZL
WA EENSER RV ThoASII BV THEED
b dol. —F, BETEYEOMMC TRELL
Wi TR AR EOEE L BRIBO bR

REREALE  hls

REptELE TR, HEBE BEHT,
kFHERE |

WESEEERRLMIM LY ¥ -

T437-1213 B IE £ B B 48 M AT 35 7 H 582-2
Tel 0538-58-1266 Fax 0538-58-1393

Correspondence

Authors :Madoka Nakajima (Study Director)
Masanori Kikuchi, Shoji Masumori,
Reiko Kajihara, Miho Nagai

Biosafety Research Center, Foods, Drugs and

Pesticides (An-pyo Center)

582-2 Shioshinden, Fukude-cho, Iwata-gun,

Shizuoka, 437-1213, Japan -

Tel +81-538-58-1266 Fax +81-538-58-1393

%P, REBRYERBRT R IERELEEZ 6N

EFLEETEAE D0 xg/mL iz BV THERO pH
AEPIZT AR ) HERL TV, SafREEHREBRE
B LI HEHSORE I P ORBRICEE LB LT
Li-si3FEz bbb, »

DEDHBERY G, ARBEHFTIZBVTT M7 X
FATYyEZILEFREY FOF XA Z—ANLAY
— BRI ARBRBREFEEICEL, BELH
E L7

B, RUEEBRYEDIFEBE TS 5 tetramethylammo-
nium bromide, tetramethylammonium chloride,
tetramethylammonium iodide, tetramethylammonium
fluoride tetrahydrate, tetramethylammonium hexafluo-
rophosphate, tetramethylammonium hydroxide pen-
tahydrate 8 & U“tetramethyl‘ammonium tetrafluorobo-
rate DEEFHICHT AREE 2o, -

ik

1) A. Matsuoka, M. Hayashi and M. Ishidate Jr., Mutat.
Res., 66, 277(1979)

2) HABELEREYS  WLBYWABRIH&HE, “L
MBI LARBHREET P IR, PREE, R
X, 1988, pp.31-35.

3) FEEEES, <AFT>REHEEART-IE.
TV - TA - ¥—, KK, 1987,pp.19-24.

4) T. Morita, Y. Watanabe, K. Takeda and K. Okumura,
Mutat. Res., 225, 55(1989).

5) T. Morita, T. Nagaki, I. Fukuda and K. Okumura,
Mutat. Res., 262,159(1991).
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Table 1 Chromosome aberration test on CHL/IU cells treated with tetramethylammonium hydroxide
[short-term treatment:-S9 mix]

Timeof Cell  Number Number of cells with No. of cells No. of ]
Compound Dose exposure survival of . structural aberrations W‘tb polyploid Final
(ug/mL) o cells aberrations o, Judgement
(hr) (%) analysed &P ctb cte csb cse oth ~gap (%) - celis (%)
D.W.~ 0 6 100.0 200 1 0 0 0 0 0 0( 0.0)— 0(0.0) — -
Test substance . 228 6 110.1 200 3 1 1 0 0 0 2(10)~ 1(05) - -
455 6 83.6 200 0 1 1 0 0 0 2(10)—-  0(0.0)~ -
910 6 785 200 1 1 0 0 0 0 1( 0.5)— 2(1.0) — -
MMCY 0.1 6 63.8 200 11 52 122 0 0 0 132(66.0)+ 1(0.5) — +
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange, oth:others,
-gaptotal number of cells with aberrations except gap
a)Negative control
b) Positive control (mitomycin C)
Table 2 Chromosome aberration test on CHL/IU cells treated with tetramethylammonium hydroxide
[short-term treatment : +S9 mix]
Timeof Cell  Number Number of cells with No. of cells No. of .
Compound Dose. exposure survival of structural aberrations with polyploid | Final
(ug/mL) & (%) cells aberrations s (%) judgement
r) 0 analysed £2P ctb cte csb cse oth —gap (%) cells
D.W.* 0 6 100.0 200 1 0 0 0 0 0 0(00)— 2010 - -
Test substance 228 .6 97.2 200 0 0 0 0 0 0 0000~ 1(05)— -
455 ‘ 6 1064 200 1 0 0 0 0 0 0( 0.0) — 2(1.0)— -
910 6 95.6 200 0 1 1 0 0 0 1( 0.5)— 1(0.5) — -
Ccp® 12.5 6 74.5 200 12 52 140 0 0 1 148(74.0)+ 0(0.0) — +
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange, oth ' others,
-gap.total number of cells with aberrations except gap
a)Negative control
b) Positive control (cyclophosphamide)
Table 3 Chromosome aberration test on CHL/IU cells treated with tetramethylammoniym hydroxide
[continuous treatment:24 hr]
Timeof Cel  Number Number of cells with -~ Noofcells o .
Compound Dose exposure survival o structural aberrations w1tt? polyploid Final
(ug/mL) o lis aberrations judgement
(hr) (%) analysed €ap ctb cte csb cse oth ~gap (%) cells (%)
D.W.* 0 23 100.0 200 2 0 0 0 0 0 0000)— 1(05)— -
Test substance 228 24 97.7 200 0 1 1 0 0 0 2(1.0)— 1(05) — -
455 A4 93.8 200 1 1 0 0 0 0 1(08)—  2(1.0)— . -
910 2 89.0 200 -0 0 3 0 0 ) 0 3( 15— 1(0.5) — -
MMC ¥ 0.05 24 60.1 200 M 21 Y] 0 0 0 63(31.5) + 1(0.5) — +
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange, oth:others,
~gap:total number of cells with aberrations except gap
a)Negative control
b) Positive control {mitomycin C)
’ 95

-110-



FERIAFANTVEZTLRFOFL FDOTSy P EHAWVAS28 BEREROKSGEMERER

Twenty-eight-day Repeat Dose Oral Toxicity Test
of Tetramethylammonium hydroxide in Rats

B

FRIAFAUTUET LA FOXY FO28HBER
wEROZSEMRE (D814 B B) % M1# O Sprague-
Dawley% 7 v FEHWTERL::. HEEIIMHEL D
O(XIBREE), 5, 10B X U200 mg/kg& L, 0B X U20
mg/kgZEGHIIOERBE OB x 2L 1B 10K, 58X
10 mg/kg 5B 1B RH L TRERE1T 5 72,

ZOHER, WTROBRSBEIIBVTIRTHRED S
Nevol:. —BREOENE LT, 5E£6HLIE,
10 mg/kg L L OB EHETHRSEZRDOMEI BRI EL T
BEanic. ZOWRER, BEZIBELANCHEETS
—BEDERTH- -4, R5FEI3HLURE I, #O
10 mg/kg Ml ED#HE5EEB X UMED 20 mg/kg 58 T
SE#%IBHMUE#RR L TEESAH6M¥H 7. 10

mg/kg BB OH DS L U520 mg/kg Rk 5HOMHETIE,
HEBLAOEHEENKELZRLZ. /2, BEHHS

CHBRWERSBROEOBEEISMEERL, BEEL
BIISHERENZD SNz BEE2EORKRETIE
BB SR ORI BT 5 ERESRER IS 5
NA, BEELBORBEN R ICIIERYERS I
WLz E2oNbR b hor. MEFRES L
MEECFRERRIIE, HBRWERSICERL-LE
ZONBEMBEDO N o7, BEEETI, #5
HEMETRORO LRERSHRICEE L TR L.
Thbh, BHEEIIL mg/kell LOHREET, HNE
1310 mg/kgl FOBEGEHT, WIS HEELRBLD
Pobhiz, —F, BEHEETEORS X CEELE
BRTHOEEOREEEICE, WITRLAELERIRD
bhdor, T, HEABFFRIE, HBRWEE
BIRE L EEX SN AELIBES N ot
DEDZ s, RRBEGTICBIIZFFIATFL
TrEDUARNOXY FOBEERIL, BTIS
mg/kg/day R, T35 meg/kg/dayTah 5 & K&
nr:. ‘

HE

1. #BRME

WERWEL LT, BHEIW@ESE) X ViRtshi7
FIAFATEZY L FOF Y FD20.19 %KEHE
(v +%&5:81029) % 7=, BESNTKERIZER
BHOWET, THM & L TREERS ppm, H1E40.17
ppm%EEF LT, HERYEI, #AKE TER TR
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EL7. 2B, HBRYEORBYH P OZERIL, BE
HERYErRETTHEISMTAILICL Y ERL 2.
BEREL, HBRYELTRFEFAK(RHEES:
9707SA, HEER) THFRLTCTFFIAFAT T2
L FOXY FigEL LT02 w/iVvhBRERRL, =
NEFGHAKICE D RBEICERAR L. 28, 9H
AR LRBREORSRENDEENEYERBL 724
R, BRPOHEBRYEOEHEEIL, FEBED 100~
101 % ThHolz. T/, AYBRWEOBEIOEERS
T L DO TEOELFEETH > 2720, BE
HREBRIIERE T, RSREIABRARL L.

2. BB LURELZE

HERICIE, £R4BTEAL, MELFERQTSERAT
5 8E L 7> M @ Sprague-Dawley & 5 v F (Crj:CD
(SD)IGS, HAF ¥ —ILX « ) N—@) £30C &AL
7z,

HoUE, REREBPCEEN o8B E By,
BS5RGAITH OREICE DWW TAERB{LEESHHIE
IZEDiTo7. Bk, BELOHBEBIUVEHE
BEZ£10ILE L, BEBLUHHEREZELILE L.

Thipid, BE24 £ 1 C, BES0~65 %, BREEH
15E/8, BEEI2EM(7T~19S) ICEEL-F#FE
AT, £BEEHKR —JICIRT 2 E L, BRFEH
(CE-2, BEZL7H) B LUKEBK(RBHAKERHE
K)x EEHENIETHET L.

3. BEBORESLIUREHE

ARBOREGEIR, BRFERED-HOOFHARL R
URORSEUTRABROERICESERELL. T4
bhH, 20 mg/kgESHMIBEREST 5 LI L Y HE3H
H16T, REHEORESREINSS, 5BLU10
mg/kg % 7T BEREHZRSG L THASEMEALNE Do
o, —h, SERORSEETFTHARELL T, 25
mg/kg ¥ BEHRE L2 A, ERBIUHREEGD
BOENER N, E3FPIFTIIHREZBOEKEN
BALLE, ThoDZ L2520 mg/ke¥i 581, #HER
WMHEIZL AEEHEZENZDON, »O28BEOKER
B2 5 ABETHA LHKL, XARBOHER, &
HE#20mg/kg& L, UTFAK2THRLTIOB LTS
mg/kg%¢%§£;w1&%§& Lz, 72, ML
BERTHAEFHAAETESTAREELRIT.

REFEIIRAEORS L, 1B1H, 28HE, 7
vy FVABETHVWTHRS L. R5FEIX10 mL/kgt
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28 HEIREHR S EUHR

L, BE5HEIHE L SBEROGEL b & ITEEBI
B LA &b, HEMEIZI4EREE L.

4, BERBLURE
1) —RRE

A (RSHPETIIREI S L OR5%) 2l o—iik
BEAEELL. T, HER, R5FEIEOEIADEK
HEERTE5H, RS S2BUREEHMERTET T
BIZ2BOEETHEL, FoM, HEHBEHXRTH, B
BHERTHBIUHBRACIREL,. BESIL, &
58T, REFSIAPL2HIZAITIHDAZND
BHEETHEL, UEOEHRETEI CEAIROHE
ECTHlE L 7. :

2) REEE

EELLEFIZOVT, BEFEIABLUOESE2HE
W —JICELTERL, #4BLU2UBH OB
BTHRER L. Zo48RRE AV, pH, #i, &8,
W, rbhotk, YLy, suv¥y -4 U RREBE
E(Z I =F 92200+, N4 - =@ ICE Y, F
FEFEBIVEEIHBICI VBT L, 24BRREHA
WT, RE(RHTERZFWL, kETHT), KE
(B EH ) OERLEE) 2 HEL:IED, 28
EREITEE (EA0S, BWAKT)ICEY, F MUY A,
AT LBIUERRE (M4 VERE) TRIEL.

3) MEFRE ~

XS5 2 LEBEHEE T E2» 02 0#BE 120
T ERIREBIAE F 180 5 24BEHEA &Y, R b
NVEST— v+ b)Y AREETFCHEBEBERERL Y
EDTA 2K # ¥ B &) & L THMm L, Coulter Counter
Model S-PLUSV (2 — V% —T L 7 b= ZAM@) I L
hARMERE, BBk, PHRMLKER, MRS
b, BRENFK) BIUVNEEE (BXER) ZMEL,
InbEHIIAT Iy Y v ME, FHROKNEEES
LU RMERIERREEZEL LA, OEO—IRITE
HEX L L, HIMIKSE (Wright-Giemsa#ete) B X U
RARMERILER (Brecher i) 2k 2. ¥4, 7T VEF
MY ARBEERR & LTIRIL 2m % CA-1000 (R
HEMAEFW) ICX ) 7o oy € UBEREB L UEESR
G hur RS TAF R OLBEMREE) R RIE L7z,

4)  MAFERE

MEFREROFRMIZFI EHKE, ~Y) v 2 EE
ELTIRIML, %% 58 L RO EFEEIOH
% (COBAS-FARA, Uy a - ¥4 TFH¥I)AT4 V7 A
Bk, BRERBRE(EY Ly ME), TV7IViE
B (BCGH), Il A7 ua— ViEE(COD - DAOSE),
T RuEEE(SVa¥xF—¥ - G6PDHE), REEFE
mE(vL7—¥ - -GL.DHE), ZV7F=VviEE
(JafféiE), TAHY 74 A7 7 & —Hif# (GSCCIE),
GOT&t& (IFCCi#%), GPTi#E# (IFCC), y-GTPEM
(y-ZNF IN-ZANEFEVA4-= buT7=) FEEE),

78

P 7)) T4 FigE(GPO - DAOSE), &) Vi
BE(E) 77 VBREREE), VY LRE(OCPCHE) %
BMEL, A/GREER LA, T/, SEHSEMEINE
B (EA0S, BRAZT)ICL D, FHU Y LRE, YT A
BEBIUVERBE( 4+ EBE) ZUEL:.

5) RIBFEE

FREORMICFIEHEE, BPWERMBERL -0,
EBLHEBORBMEBRELTo 2. £/, SBWOM,
Bapk, (OB, FERE, B, R, B, PRI IIBE,
BELEDERUE 2T, SHEEELHRADKE
THRLT, tNEhoMtEEFER L. 612, B,
TEE, B, B3R FRE, ERME LR RE,
SEX, Wb, MR, B, i, e, 8F, §, =
5, =i, BB, BB, &5 ER, IR, BE,
SR, FF, B, FLER, b, TR Lo5HE, BREEKEY
VONE, BRH (THRE), LFmE KBEEH, EE,
FATHR, TR, & A&, K#kR »—-¥F-IR KEH,
FHEER# 0.1 mol/L V) EEFEM 10 vol% -k V<) VT
(pH 7.2)icEE L, W5, MELKI7T7 Y RIcEEL
7o GURE, PR, B, MRS, BRI, B, fE, BEL
iR, SIEBIUHERII T 74 v EBE, AT hFD
Yy GV UREERRERL, £, dREBLV
SHEBEFEICOVWTREBHAGBEREETEBL 2. KT,
BERWERG L 2RENEDON ORI OV,
2 ORBHABFEREZERL:. 0, RERMEE
BHRDOLN-RE - A OV THRBRBSERELE

v ML,

5. #RETERAT

FE, B, RREGEEERELZR) BLIUEY
FRE B O MYFRE, MEE(LFEREL SV ICREES
IZonT, BILICEHED JUEEREL RO, ¥
7o, AEREENIFELL L5413, DunnettiE CTHELE
17\, 2BEDB AT, Student DtIRE %2\ L Aspin-
WelchDtiREXRITo 7. 610, FEMBERERR
X, L= Fo L7 7 — %122 T Mann-Whitney @
UMEE, WiEs L — FOAFHMEIC D\ T Fisher B
ROFRBREZT o7z, &8, ITNOHEEES L UHER
WERGBLOBOEEEREIVTNORELAEEK
WEkH5%L L7

o

1. —ARIREE

HEE6RLE, RE5BRIBHUNICHEET 2R5E
BO—BHEORED, b mg/kgfk5HOMELIH, 10
mg/kg R SHOBAB, M5B, 20 me/kgikSBOHES
B, EoBlicEEOoNA. T/, KEEI13A LRI,
WESEGRIFEB LG L TREShEFL LY,
ZOFEIE, 10 mg/kgxSHEDOELIF], 20 mg/kgiks
BEolsH, MeHTho7. TRODOKIEIR, 5
mg/kgRS5HEFHRE, BECIVBRIBELTEESR
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BILFSholz. T/, BRICL o TRESHORE
DEBTHLNBEIENHo72. &617, 20 mg/kg#
SHOBIFITIE, REIBHEIOWESEDHLND
ZtbdHot. FOM, 10 mg/kegIxSEHOHLFITII,
B5£128 L%, FRIEROEELIFTOLRE. &
B, BEHRS L UTEEHARFICRCHBE 2o 7.

2. #HE(Fig.1,2)

HRIEY, HERYHERSETE, EEwTRIZBN
THMBELOBMICAEOEELEIRDO N Do
7.

3. #EEEE(Fig. 3)

10 mg/kg¥x S-B DB £ 120 mg/kg#x SEHOMET
12, ZREELEAOEEESWEEL LR L THFERRE
FRLD, FOROESHEHIZIL, WThOWEY
BHSBIBVWIDAELZIROONE 72, —7F,
mEE T, HEBRYERSHEOBOBHESIIEELYRL,
HEFE1BAICIIEELRENRO LN

4. [RIBE (Table 1)

BEELBORETIE, WTROREEBIZBWVWTY,
STEREE L AR E R EEOBICE L VEIRED Lo
7. BREZAOMRETIE, HEYWEEKSHEOHIZSIT
AEMGHERREICERE LENNRD LR,

5. M&EFHRE (Table 2)
BESHERTHOBRETIT, 20 mg/kegizSBOHIZ
T s RBROERENA LR DAL, WEREE LB

BRMERSHROMCERL2ZZIRDON P o7z, 77,
EESEETRORETIY, BBRWERSEOMME IZK
MERBOEERBIHELS - 3d, HETIIBRRMLER
HE, FHRMREES L OB RLROEREDEN
EMUMRBORL A, Fi2, BTROEEENRYIB L
VERESS POy R 7 7AF yBEOERITRD bh
7z,

6. MAERHE(LFRE (Table 3)
BREPFERTEORETIR, WThoREFEBIZBW
T, MBEELIUBRDERSEOMICAELREIRD S
Nor-, BEHERTEOETIE, BEOQEEOER
ZIERTARED S 7%, MOWREEE \ITERE & HER
YWEHZSEOBRICEEL2ERRD LN 2072,

7. IRIBYEE
1) ERFFR
(1)  RSHARET RFAREIH

AHIRERDOEEIBA 10 me/kg X 5 BOME1IFIIZ, &
BOBERATRBEOM LGN, RIKO/NEI{LAT20 me/ke
BSBEOMIFIZBES R,
(2) EIRHIER T RSB

FhEO KRB L G DOBEaEA 20 mg/kgIx 5B DI
Bz, REIORESL X UHE EERONRE 1 BBE D1
FlicEE IR,

2) HEEE(Table 4)
BESHIHR TRBHF 05 mg/kg L LOHZSHEDET
3, GROBHERICERZBIPFA LN, 10 mg/kg

6007
5004
400-J
G
=
K=
[0] -
2 300
>
©
0
a
200+ —O— 0O mg/kg
2 5mglkg
-+ 10mg/kg
1004 —C— 20 mg/kg
O [} T 1 ) LI} I ) | L L 1 i T 1
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Fig.1 Body weight changes of male rats treated orally with tetramethylammonium hydroxide in 28-day

repeat dose toxicity test
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Fig. 2 Body weight changes of female rats treated orally with tetramethylammonium hydroxide in 28-day
repeat dose toxicity test
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Fig.3 Food bonsumption of rats treated orally with tetramethylammonium hydroxide in 28-day repeat dose

toxicity test
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ERATH B N7210 mg/kg S HOE LB TIIHFEOH
s, BIcEBRAL SN BEORIFATIIREED
A, MR /PNEEASH S N7z 20 mg/ kg S EEDOHEL
T, BAELOWERFTENENRD LN,

(2) METRHARSHE T RsaZEIG)

OB ENRME SRR O BRE L TFEBRENME
H, iBE2H, WERWEXKSEIFICHEEI NI,
BIRRAEMOR EPEEINSY, WTRORE bERM
THFOREFEBIUREIIZEIZD N 2P, &
B, HERHICHEESALKAEMEOKRRE LT, FEIO
BEBLUWEEEONMENA LN HFBEED 1T
11, BROBESEGS IURBELEOBTRVVERE
KD, BREOKELEFEDORBITAALNIZ20
mg/kg X SHOH1IBITIX, ThicicT b EELLN
AHEAIIEED b ho 7.

EE

FEARSAFAT vEZYLE FOFI FE, 5, 108
& 1820 mg/kg D AE THEMED Sprague-Dawley® 7 v b
28 HEIC b o TakIEOHRSE L, 20RI4EED
O{EEAR & BRI 7.
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kT 5 —BBEDOERTH -2, HE5HI13ALE
2L, 010 mg/kg LEOH SR X UMD 20 mg/kg
BERTIE, BERIBBLUEBEL CHEIRLHN
Hol. WX, FrFSAFAT U EZTLE DX Y
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FEOMWIRD 2 VITEILEICIERBO O Do 2.
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BDAT, ZEOREDEBTAHALNTNE I LND,
WEMBOERIZ L AERTII R, HERECREL
Rt EZzOND.

10 me/keg 5 5B OMES X U720 mg/kgik SR OMHE T
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BERRI L, KRWTHMMBEOERLEZ 3 &0
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B EIR S\ L 2RRE, LHONHEIET, HEOR
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Z0M, REERERRL LT, R5SHERTEIC,
20 mg/kg % 5B DM 25 TR O W ALRAE (T GFRR N
KABE SN, TORRIE, BTy MOE#2E
REAMHETH Y, BEHEXRTROBRETIE, 1
BETLIEDLATWEI 2L, HELHBRTIEICE
#ZRINEE, BREEEOLOT, HEBRWEIREIC
H/ELE-BATREWEZZSNA,

PEDE3Z, FbI5AFALTYyEZ VLR FOFY
Kb RERSTAHZEICEY, 10 mg/kglEOBEET
12, BEBROMENALR, 20 mg/kgDHETIE,
AL G L TR LA S o7z, F T,
BTROBOEENEERENICES L, 5 mg/kgll b
DHEETCHENERBIIAEERENRED LN, Lo T,
RRBEETIBITATF IS AF LT YEZ YL KD
¥ FOEZEEL, ¥ T35 mg/kg/daykili, MTIE
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Table 1 Urinalysis of rats treated orally with tetramethylammonium hydroxide in 28-day repeat dose toxicity test

On day 26 of administration period On day 12 of recovery period
Dose (mg/kg) 0 5 10 ) 20 0 20
Male ]
Number of animals 10 5 5 10 5 5
Volume (mL/24 hr)* 26.9%10.9 24.9+4.6 27.1+2.8 24.0%5.3 32.9x11.0 26.6+3.7
Specific gravity* 1.038+0.011  1.033+0.007 1.030+0.005 1.033+0.007 1.033+0.010 1.040%0.008
Color light yellow 10 5 5 10 5 5
Protein % 2 1 2 0 1 0
+ 8 1 3 10 3 1
Ketone® + ) 4 3 6 3 - 3
+ 1 0 1 2 1 1
Occult blood” + 0 0 0 0 0 0
+ 0 0 1 0 0 0
Urobilinogen® + ) 10 5 5 .9 5 4
+ 0 0 0 1 0 1
Concentration of electrolyte (mEq/L)*
Na 82.2+23.7 71.3%23.9 60.8+13.5 76.21+18.2 75.9+27.9 1031+21.8
K 176.1+£54.2 174.3+3841 154.2+23.9 173.7£30.5 1119478 188.7+27.1
Cl 101.5+34.9 914£26.9 - 8l.9%155 101.4+20.8 82.8+34.2 116.2+19.1
Excretion of electrolyte(mEq/24 hr)*
Na 2.00+0.22 1.75%0.60 1.62+0.27 1.77+0.39 2.27+0.22 2.69+0.24*
K : 4.23%0.71 41.26+0.89 41.13+0.33 1.06+0.71 1.28+0.53 4.91+0.23*
Cl 241+0.36 2.24+0.68 2.20+0.35 241£046 2461042 3.01x£0.19*
Na/K » 048x0.10 0400.07 0.39%0.05 0.4110.06 0.53+0.03 0.51%0.05
Female ]
Number of animals 10 5 5 10 5 5
Volume (mL/24 hr)® 14.9+4.8 17543 17.7+4.1 19.6+5.7 17.7+1.8 18.3%6.1
Specific gravity* 1.036+0.008 1.032+0.012 1.034+0.004 1.031£0.011 1.037+£0.004 1.034%0.005
Color light yellow 10 5 5 10 5 5
Protein® + 5 0 0 0 1 1
Ketone® + 1 0 0 1 0 1
Urobilinogen* + 9 5 5 8 5 1
+ 1 0 0 2 0 1
Concentration of electrolyte (mEq/L)™
Na 83.2+23.9 76.3+28.9 76.2+15.2 63.6+214 107.6+9.3 1014+16.7
K , 200.2x41.2 172.9+61.7 181.0%£17.3 162.91+49.5 187.8+15.3 177.0+23.8
Cl 100.0+28.0 88.8+39.1 98.2+4.9 88.3+30.8 1120+12.7 104.0+13.9
Excretion of electrolyte (mEq/24 hr)*
Na 1.22+043 1.26+043 1.38+047 1.19+041 1.90+0.27 1.79%041
K 2.93+0.84 2.83%0.75 3.16x0.60 3.03+0.73 331+0.27 3.16+0.85
Cl 1.48+0.55 1.43+0.55 1.74£040 1.66+0.57 1.98+0.31 1.88+0.61
Na/K 041+0.07 0.440.05 043+0.09 0.39+0.05 0.57+0.01 0.57+0.03

a) Values represent mean=+S.D. b) & :trace, +: slight ¢) % :trace, +:30 mg/dL d) £:0.1 E.U./dL, +:1.0 E.U./dL
*: Significant difference from 0 mg/kg, p<0.05
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Table 2 Hematological examination of rats treated orally with tetramethylammonium hydroxide in 28-day
repeat dose toxicity test

End of administration period End of recovery period
Dose (mg/kg) 0 5 10 20 0 20
Male
Number of animals 5 5 5 5 5 5
RBC (X 10'/mm?®) 717432 700+28 700135 70140 777+26 735+21*
Hemoglobin (g/dL) 14.7£04 14.8+05  14.7£06  150+06  152%04 15.1%0.3
Hematocrit (%) 43.0x15 12.9%+1.6 42319 126+1.8 11.6x1.8 413.5+1.1
- MCV (um?) 60014  6l4+13 60505 608+12 57.4%07  59.2+0.9*
MCH (pg) 20.6+0.7 212405  21.0£04  214%+04 196203  20.6+0.5%*
MCHC (%) 34.3%05 346407 34.7£05  352+07 34.1+08  34.7%03
Reticulocyte (%) 3.7+04 3.2+02 3.3x1.6 3.3+0.8 1.7+£04 2.8+0.9*
Platelet (X 10'/mm®) 103770  951%53 102.1%75 1021+53 104.6*10.2 89.5+8.3*
PT(sec) 18.7£20  20.2%3.0 17.3+£2.0 14.2%1.2* 15.9%26 15.5+2.5
APTT (sec) 21.1+14 21.0+20 204%x09  184+2.0 20620 193%*15
WBC (X 100/mm®) 75+23 8115 7631 77+20 88123 67+8
Differential leukocyte counts (%)
Band neutrophil 00 0+0 0x0 0=x0 0£0 0+0
Segmented neutrophil 15£8 65 7x4 7%5 1x2 9+6
Eosinophil 1x2 1+1 1+1 0xl1 0+0 00
Basophil 0+0 0£0 0£0 0+0 0£0 0+0
Monocyte 3+4 242 2+2 21 2+2 5+2
Lymphocyte 81%11 90=+5 89x7 905 94x1 86+6
Female
Number of animals 5 5 5 5 5 5
RBC (X10/mm?) 714+23 709+23 711+27 714+413 775+18 710+16*
Hemoglobin(g/dL) 14.9%05 14.6+£0.2 14.8%0.5 11.8+0.6 15303 14.9£0.3*
Hematocrit (%) 128+14 11.54+0.9 42.9%1.7 125+1.8 114%1.1 13.041.1
MCV (um?®) 60.0+09 58.6+17 604%x18 59.6+25 57.3%09 581+15
MCH (pg) 209+03  20.7+08  20.8t04  208+08 19.8+02  20.1+06
MCHC (%) 34.8+04  353%£1.0 34.5x05 35007 34.6x05 31.6+05
Reticulocyte (%) 2410 2.1£0.7 2.2+09 1.9+04 24%06 26+04
Platelet (X 10'/mm® 88.3+64 96.84+92 105.7x78  96.8+144 953+106 91.0*6.8
PT(sec) 12.0+06  125+08 129+02 12705 12005 11.7£0.5
APTT (sec) 16.9+14 16.3+0.7 15016 15.7+1.1 17.5+1.0 15.9+0.7*
WBC (X 100/mm?®) 1712 19+18 144 12%5 157 39+10
Differential leukocyte counts (%)
Band neutrophil 0+0 00 00 0+0 00 00
Segmented neutrophil 8+3 8+6 14+£8 8t5 7+3 9+6
Eosinophil 1x1 1%1 1x1 01 0+l 1+1
Basophil 040 00 0+0 0£0 0x0 040
Monocyte 3+2 1%1 2+1 1x1 4£2 3x3
Lymphocyte 89+41 905 84+9 91+6 89+4 87+8

Values represent mean=+S.D.

*: Significant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01
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Table 3 Blood chemical examination of rats treated orally with tetramethylammonium hydroxide in 28-day repeat

dose toxicity test

End of administration period

End of recovery period

‘ Dose (mg/kg) 0 5 10 20 0 20

| Male
Number of animals 5 5 5 5 5 5
Total protein (g/dL) 52102 5.1%0.2 53+0.2 53%0.3 5510.1 5.2+0.1%
Albumin (g/dL) 3.0£0.1 3.0£0.2 3.0+0.2 3.2%£0.1 3.2+0.1 3.1+01
A/G 1.36+£0.13 137£021 130%0.12 147+010 139£0.12 1.50+0.12
Glucose (mg/dL) 1337 125+3 126 +6 130£10 167 +40 14715
Total cholesterol (mg/dL) 40+4 36+6 436 44+£5 46+11 40+6
Triglyceride (mg/dL) 11+4 412%£10 13+18 37+5 1819 50+11
BUN(mg/dL) 1743 16+2 16 4 17+2 153 1M+2
Creatinine (mg/dL) 0.5£0.0 0.5%0.1 0.6%0.1 0.6+0.0 0.7£0.1 06+0.1
Inorg. phos.(mg/dL) 7.5+04 74+0.2 75+0.3 7.3%0.6 74+0.5 7.1+£05
Ca(mg/dL) 8.8+0.2 8.9+0.2 8.9+0.2 9.0x0.1 8.9+0.2 9.0+0.2
Na(mEq/L) 145.6+0.7 1450+£0.7 144.8+£0.3 1452+0.6 1453+14 145.1%0.7
K(mEq/L) 3524015 361+0.12 3.73+0.23 3.63+02 4.03+044 3.61+025
Cl(mEq/L) 1074+1.1 1072411 1074+1.3 1083+1.2 1065+11 ~ 1063+0.5
ALP(U/L) 453+62 425499 39666 39980 319453 30949
GPT(U/L) 29+5 29+1 2913 M7 30+6 30+2
GOT(U/L) 6915 666 61+6 67113 707 706
y-GTP(U/L) 0+0 0+0 0+0 0+0 040 0+0

Female

Number of animals 5 5 5 5 5 5
Totat protein (g/dL) 52102 54102 5.1%0.2 419+03 5803 5.6+0.2
Albumin(g/dL) 32£01 - 33+01 32x0.2 31+02 3.6+0.3 34+02
A/G 1.58+0.11 166+0.14 166%014 1.66+0.12 161£0.25 1.61%0.13
Glucose (mg/dL) 12510 122+10 120+10 118+6 13014 119+ 14
Total cholesterol (mg/dL) 50%4 51t6 52+13 56+10 53%10 62+4
Triglyceride (mg/dL) 30+7 306 317 30+13 11122 27+10
BUN (mg/dL) 1612 19+3 163 1944 213 20+2
Creatinine (mg/dL) 0.6+0 0.6+0 0.6=+0 0.6+0.1 0.7+0.1 0.7+0
Inorg. phos. (mg/dL) 5.83+0.8 6.6+0.6 58*1.0 6.3+0.2 6.0£0.7 6.21+0.8
Ca(mg/dL) 8.7+0.2 8.910.2 8.6+04 8.6+0.2 9.1+0.3 8.9+0.3
Na(mEq/L) 143.6+0.9 143.8+1.3 1445+09 1447+15 142+12 1452+1.3
K(mEg/L) 3.26+0.19 347+0.29 3.38+0.19 331+037 4.04+0.31 3.89+0.35
Cl{mEq/L) 1086408 1088+13 1095417 1095+12 1075425 1089409
ALP(U/L) 259191 U4+£83 276 65 203+52 18616 191+42
GPT(U/L) 20£2 24£3 24£3 2515 243 26+7
GOT(U/L) 6215 57+4 5745 58+3 6418 65114
yGTP(U/L) 01 00 0+0 0x1 1+0 0+0

Values represent mean=+S.D.

**: Significant difference from 0 mg/ kg, p<0.01
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