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Reverse Mutation Test of Tetramethylammonium hydroxide on Bacteria
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Table 1 Results of the bacterial reversion test of tetramethylammonium hydroxide (1st trial)
[direct method:-S9 mix]

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

. Dose
Compound
{ug/plate) TAL00 TAI1535 WP2 uvrA TA98 TA1537
Test substance 0 101 107 1M 9 M 12 29 27 29 23 23 23 8 10 9
4 + 3] 12 = 3] {28 = 1) {23 = 0] [9 £ 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] m + 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 14 100 12 9 12 20 20 22 28 26 20 6 7 6
[102 + 2] {117 = 2} [21 + 1] f25 =+ 4} (6 = 1]
313 97 102 108 11 11 13 22 26 29 23 23 21 8 9 10
[102 + 6] Mz = 1 {26 = 4] [22 += 1] [o += 1)
625 103 109 107 15 10 16 21 23 25 21 22 27 11 11 6
{106 + 3] (M = 3] [23 = 2] {3 % 3_] fg = 3]
1250 87* 72* 90* 0% 8 11* 25% 27 22¢ 17* 19* 17* 12 8 9*
[83 + 10} (10 = 2] {25 + 3] {18 + 1] o = 2
Positive control 384 403 427 356 379 382° 133 125 129 589 560 598 481 514 492¢
(405 =+ 22] 372 + U] {129 = 4] 582 =+ 20] 196 =+ 17]
a) AF-2;2- (2-Furyt} -3- (5-nitro-2-furyl) acrylamide, 0.01 pg/plate b)NaN,;Sodium azide, 0.5 ug/plate
¢)AF-2, 0.1 ug/plate d)9-AA;9-Aminoacridine hydrochloride, 80 pg/plate
*:Growth inhibition was observed
Table 2 Results of the bacterial reversion test of tetramethylammonium hydroxide {1st trial)
{activation method:+S9 mix]}
Dose Revertant colonies per plate ([Mean + S.D.]
Compound
(ug/plate) TAI00 TA1535 WP2 uvrA TA98 TAI1537
Test substance 0 113 118 113 11 16 8 27 21 29 21 25 21 15 17 12
{115 + 3] {12 = 4] [26 += 4] [22 += 2] [15 + 3]
39.1 111 119 107 g 9 9 19 25 23 17 17 15
{112 + 6] [9 = 0 {22 + 3] (16 = 1}
78.1 115 110 108 11 8 9 23 26 25 19 21 18
11 + 4] fo + 2] {25 + 2] f19 = 2]
156 107 112 102 8 9 6 22 25 AU 22 20 20 17 16 1
[107 = 5] {8 + 2] (24 + 2} {21 = 1] [16 = 2]
313 103 115 116 13 10 9 28 24 AU 21 28 21 13 15 15
i1 £ 7 [ += 2 [25 = 2] [23 = 4] (M1 £ 1)
625 91 9% 93 6 9 10 29 27 26 17 21 22 13 16 21
v = 2] [12 += 4] {27 = 2] [20 + 3] [17 = 4]
1250 110* 98* 102* 12¢ 9 9* 22 271 23 14* 14* 14* 19* 16* 17*
103 + 6} [0 = 2] [24 %= 3] {4 = 0] [yv7 = 2]
2500 21* 21% 20*
{21 + 1]
5000 0 0* 0*
[0 = 0]
Positive control 831 869 383 318 386" 690 732 733 367 362 377 141 1A . 154>
[843 + 23] [362 + 38} [718 + 25] 369 + 8] f1so0 + 8)

a)2-AA;2-Aminoanthracene, 1 pg/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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Table 3 Results of the bacterial reversion test of tetramethylammonium hydroxide (2nd trial)
[direct method: ~S9 mix]

Revertant colonies per plate [Mean + SDJ]
Compound Dose . P _
: (ug/plate) TA100 TAIS35 WP2 uvrA TA98 TA1537
Test substance 0 18 118 108 11 11 15 31 29 30 1 21 A 7 7
[115 =+ ¢] [12 = 2] [30 = 1) [23 = 2] [7 £ 1]
39.1 106 108 102 13 17 14 27 26 2% 21 21 27 6 8 10
(105 + 3 [15 + 2] [26 + 1] (3 = 3] [8 + 2
78.1 110 110 102 9 12 M 21 U A 21 24 22 8 9 8
{17 + g5 [12 + 3] (4 = 3 (22 = 2 [8 £ 1]
156 115 97 110 13 11 16 30 31 2 17 16 17 8 10 7
(107 + 9] [13 = 3) {30 = 1] [17 + 1} (8 = 2]
313 103 104 111 M 11 13 25 2% 29 18 18 17 10 12 10
[106 + 4] [13 = 2 [27 + 2 (18 = 13 i + 1
625 1M 125 135 15 14 16 25 28 30 24 20 25 1 7 9
s + 12 f15 + 1] [28 + 3] (3 + 37 [o + 2
1250 92* 76* 86+ 12* g* o 20 21% 20+ 23¢ 2% 16 7* 5% B+
(85 + g (10 £ 2] [26 %+ 5] (26 + 4] [6 + 1]
Positive control . 382 401 379" 337 373 394" - 157 150 138 = 519 551 S5 398 373 437*

(387 + 12] (368 =+ 29) (151 + 12] [ = 22 o3 = 32]

a) AF-2;2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, 0.01 #g/plate b)NaN;; Sodium azide, 0.5 rg/plate
c)AF-2,0.1 ug/plate d) 9-AA ;9-Aminoacridine hydrochloride, 80 ug/plate
*.Growth inhibition was observed

Table 4 Results of the bacterial reversion test of tetramethylammonium hydroxide (2nd trial)
[activation method : +S9 mix]

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

* Compound Dose ‘ - .
(ug/plate) TA100 TA1535 WP2 uvrA TA98 " TAIS37
Test substance 0 129 112 122 15 12 13 27 25 2 3 29 2 13 11 9
121 £ g (13 = 2] (26 + 11 [29 = 4] n = 2
39.1 111112 119 10 13 16 % 23 27 15 13 11
fim = 41 (13 = 3 (25 + 2 [13 + 2]
)
78.1 130 126 125 16 12 13 31 A 25 9 13 7
[127 + 3] (14 =+ 2] [27 + 4] {10 %= 3]
156 131 116 1A 9 13 13 25 26 32 27 28 22 12 10 13
14 = g (12 = 2 (28 + 4] (26 + 3] [12 = 23
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 14 122 10 12 25 25 28 31 25 2 12 12 1
{121+ 4] (12 '+ 2] {26 + 2] {28 + 3] (13 + 1]
1250 100* 97* 106*  10* 10* 11* A 23 2 2* 19* 21+ 12¢ 10t 7+
(1o + 5} f10 £ 1] [+ 1] [21 = 3 {10 = 3]
2500 15¢ 17* 21*
(18 + 3]
som 0* 0# 0*
[o + 0]
Positive control 681 724 718 316 350 355 636 619 647 391 343 U 172 164 157

[708 + 23] 33 + 4] 631 + 14) [358 + 28] i1 + 8

)2-AA;2-Aminoanthracene, 1 pg/plate b)2-AA, 2 ug/plate c}2-AA, 10 pg/plate d)2-AA, 0.5 pg/plate
*:Growth inhibition was observed
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In Vitro Chromosomal Aberration Test of Tetramethylammonium hydroxide
on Cultured Chinese Hamster Cells
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WFLEUE @R E AV B REAREREICILC EHS
ATwa I eht, REBMEEKE LTTF A S SRV
LAY — Dk BEF @RIk (CHL/IU) 2 BR L
7-. EBFHIS9FE11H 158 CET A RRR (IEIEE
SESEERER) P oa5EET, —BIIIAFTILA
Lk & > F(DMSO:MERCK KGaA) % 10 vol%ism L 7z
%, WEEEPICRELL. RBRIE LCidsstdias
FifE L 3~6H T IR L bOEFERLL. 28, A
Rt RI AR TR BB B L UlsoMiat, ek
g"%"ﬁ%flilﬁlmﬁlU’ZB@fﬂﬂﬂ@%ﬁiwt.

2. EBEBDAN 7
Eagle-MEMififsig s (87 2 / 77 AN, AT
537 4 L % —(0.45 um:Featuring Corning and Costar

Products) ¥ A\ THIE &R E L 7-Fe@t (56 °C, 30

4) i% & F 4L (GIBCO Life Technologies, Inc) % & #%
BETI0 vol% 2 B L I MA Tt HERICEALL.
?ﬁ%’é&@fﬁ%fﬁ%?’%ﬂ%ﬁ? (A CHfRFEL-.

3. EESH
CO, A v Fan—9~— (Forma BIXU=ZHERATA

92

73 A5 L) FEV, COES %, 37 COKMETH
kg JUNAN

4. S9 mix

BLE%6 » ALROF v 3 — < ERBISI mix & BRI
ERL7. SO mixsFOSIRFERELTT7 =/ NV E
¥ — LB LUs6-RY V7T K kS L7 Sprague-
Dawley %15 v O FFlE P SRR SN, ¥/, 59
mix DHEBIIRE SO HFEME -T2 59 mix DK%
BT RT.

B O S9mix 1 mLPDE
S9 0.3 mL
MgCl, 5 pmol
KCl1 33 ymol
G-6-P 5 mol
NADP 4 yrmol
HEPES #&/ ifi (pH 7.2) 4 pmol
FEBIK % B
5. #HERME

FrESAFAT L EZYLEFOFL F(TY L3
2:81021A) HHEEE20.0 % DABFWTH 0, KGR T
HETHA. BAETHER) 1 oRES W HRYE
AL, BRI, FEHBETITERTRELL.
RERIRT 4, HBYRERT BV TRAERYWHE T
WS, BRI CHEERhor.

6. WRMHEANAR

SRERDEREE, HERWHE ¥ BAERFEHAK @K
RMETH) FAVTARL CRABERL L7 AREKR
FEAGEE B ORKFEREICHRLAR, Eop
CREE(To . L, EHPTORRWERES
00%THbZEEEBLTRRLL.

7. RSB (THER)

129 TV OMBEEERA~LVF 7L MICHREEE
L, BE30BCHEBYEEL BB L. SRELER
C13S9 mix FEFETE T (-S9 mix) 5 VISFFET (+59
mix) C6ERIAE L 7o, FERERBICRRLTES
I ISEREEERET . ERAEENS S, 24REE
ELTRELYERLL.

WL % 10 vol% S HEBE RNV <Y CHLFIEHETE
@) CEE L%, 0.1 w/N%T VRSN NAF Ly b
(RASLE) KB TSR E L. BREHEGO
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.| —— [short-term treatment : -S9)
120 - a- [short-term treatment : +S9]

100
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0 70.8 118 197 328 546 910
' Dose (ug/mL)

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

vol% L8 ./ — v, 1 vol%BEBR A IR) % @EML, 55
MBEREL CaEral L%, 580 nm T DR LE
FRELL. SHER OV THEMBECORLE
YLk, $obb@latEELER L.
ETDHER, v‘fhwﬂliifl:a‘sw'cbﬂﬁﬁ&ﬂﬂaiéﬁﬁ
M EIE S h e o 72 (Fig. 1~2). '
28, BRWHARERTE, GRRAEETII546

peg/mLBL EIZ BT, EHEMEETIZ910 g/mLizH -

WTERBROPHAMEN T A A I EER LTV,

8. HRASHIUEBRONE

MBI R %2 b L 10, REgRERB I
ARNMABELL VLERLAEEOVWTRIIB VT
910 pg/mL(10 mM#i%) * B 0BBE L L, UTAK
2TRUZE3AEL O IS BEES w L.

2B, BHEABE LT, ERELEBEDES, -So4
BT A b<A> v C(MMC: B MBI £60) % 0.1
pg/mL, +SOMBTL s 0k 77 3 F(CP:EFFER
W) €125 ug/mLOAET, EBEMBOBE<( M v
42 7C%0.05ug/mLOAETCRERL 7-.

9. RBHKEZEXROES

EEF60 mmND 7 L—- b EAV, WEEENEREL
FR BRI RS OB 21T o /2. 1SR T 200812,
BRRBETO0.2 ug/mLE %A% 5 a0+ 3 F(GIBCO
Life Technologies, Inc) %ML 7. +V) 7> B

- [continuous treatment : 24 hr]

120['

100

80t

60t

Survival (%)

-

40}

.20 F

0. 708 118 197 328 546 910
Dose (ug/mL)

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

At MBS, BOSBICLV@MBEZEIRLS. 75
mmol/LIZAL 7 V) &7 A KB CIRBRBE %17 - 114,
EBW(AY 7 — V3B BT CAEYEE L7 =R
CRETROBER LR LK, 12 vol% ¥ 4 9 f
T 125 R tn L7

10. ZGikngEsE . '

ETL—brblh 10018, +2bLHEY:-Y 20018
DRV EEEMET CHEL, REEOBENZI(
ELTHF v v 7(gap), REHSEINT(cth), R kikF
(csb), BB HERH(cte), RBHERE(cse) BLUZ
Ot (oth) DIEBEREICHEL 7. FEEgC, BEEMEAE
DHBEELEHFL /-, LakosHiz g RERELRES
S HWABWRBRAREITL 250 EED o CER L
7z,

TRTCDERY, a2— 4L Lz, ~A%vrgcHss
L7-.

1. fEROEA ‘

Fr v TOXRET 2 MIat &0 2 54 (~gap) i<
DPVTREBHRBEREOHMBREELET L1
ERBREOWMERE LA T 24D 5 2550
DUHRFAEE, BROIOLE > THEL,. 26
WRELE T 2080 HBREE NS %Kil B (-), 5

LA E10 %Ki % BRI (£), 10%LLE 2B+ E L

. RAREICEERNS 2 WIARIKERS B R
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RREBLUEE

SRR CORBEE R % Table 1~21mR L. 7
FSAFLT yESY AR FOXY FREFOHE,
SO mixEFEF L LTSI mixFETFL S, WIho
AELBWTLRBEEERELRS L s SRR
HEMIBE SR Ed o7, SImixFFETICBNT
13, KBRS KT L EREFRD b h R ER
FEmshs. 7, SO mixFETICBVWTIY, #E&
B E LT L ARl IR A BE S e h o
7=. —%, SO mixFEFETIZBIT S fg tE Xt BRS B MMC
CHLER LR, BEUS) mixFETIES T AR tEd
BB CPCME L =@l Tl Fhic BT REX
BEEEOHELFREIBO ORI,

T DR R & Table 3LR L. HWEY
HMBEEOSS, REKIEERELRD Ui iE SRR
EEEEEBE S eh o7, T2, HERYELEIZL
LB VEBEEEMFEERETROREIIBNTHED
Lol —%, BHEFBHEOMMCTRELL
BT REAEEREOHEE R FERIRO LN

Z B, AHGYEERATHICERMARELRZL T
SEEEETEAE N0 pg/mL Il BV UEEBRD pH
HESICT A HERL TV, e AR RBRE
B EHLOEE A LHRBRIIBELBIE
Li-tidZzohidhoi.

PEORBERD S, FRBREGFTILEVTT F7 A
FNTLEZYALFOFL FOF x4 Z—ZANLARY
— R A RERREFERICEL, Pefs & H
‘L.

B, RHERYEOERETSH 2 tetramethylammo-
nium bromide, tetramethylammonium chloride,
tetramethylammonium iodide, tetramethylammonium
fluoride tetrahydrate, tetramethylammonium hexafluo-
rophosphate, tetramethylammonium hydroxide pen-
tahydrate 5 & ¥ tetramethylammonium tetrafluorobo-
rate DESEHICMETIHE I 2o .

Xk
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Table 1 Chromosome ab.

erration 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 o -Judgement
(hr) (%) analysed 8aP ctb cte csb cse oth ~gap (%) cells (%) |
D.W.~ 0 6 100.0 200 1 0 0 0 0 0 0( 00— 0000~ - ‘
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 20100~ 0(00)~ -
910 6 78.5 200 1 1 ¢ 0 0 0 1005 - 2000~ - |
l
]
MMC*® 0.1 6 63.8 200 11 52 122 0 0 0 132(66.0)+ 1(0.5) — +
Abbreviations;. ¢tb: chromatid break, cte:chromatid exchange, csb:chromosome break, cselchromosome exchange, oth:others, |
-gap_total 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 "NG. of cells No. of
Dose . . of tructural aberration with . Final '
Compound .y €xposure survival g Structural aberrations polyploid
(ug/mL) (h) ( cells . aberrations Is (%) judgement !
r %) analysed €8P Ctb cte csb cse ot —gap (%) cells (%) . !
D.W.~ 0 6 100.0 200 1 0 0 0 0 0 0(00)—- 2(1.0)— - |
_Testsubstance 228 6 972 200 0 o0 o0 0 o o 0( 00)~  1(05)— = ’
455 6 1064 20 1 0 0 o o o 0(00)—  2(1.0)~ - i
910 6 956 200 ¢ 1 0 0 o 1005 - - 1(05)—- ~
Cp* 125 6 74.5 200 - 12 52 140 0. 0 1 148(74.0) + 0(0.0) — +
- i
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, ¢se :chromosome exchange, oth:others,
—gap:total number of cells with aberrations except gap §
a)Negative contro!
b) Positive control{cyclophosphamide)
!
Table 3 Chromosome aberration test on CHL/IU cells treated with tetramethylammoniqm hydroxide ’
[continuous treatment :24 hr] |
Timeof  Cell Number- Number of cells with No. of cells No. of : i I
. i Final
Compound Dose exposure survival =~ O structural aberrations thlT _ polyploid ™2 ,
(ug/mL) cells aberrations judgement i
(hr) (%) analysed gap ctb cte csb cse oth -gap(%) cells (%) ‘
D.W.~ 0 A 2000 W0 2 0 0 0 0 0  0(00- 105- - ’
! I
1
Test substance 228 o 97.7 200 0 1 1 0 0 0 2(100-  1(05)— -
‘ !
455 A 93.8 200 1 1 0 0 0 0 1008 -  2(1.0)— - 3
910 AU 89.0 200 0 0 3 0 0 0 3( 15~  1(05)— - " {
MMC* 0.05 24 60.1 200 M 2 A 0 0 0 63(3L5)+  1(0.5)— +- 'I
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, csechromosome exchange, oth ‘others, .
~gap:total number of cells with aberrations except gap i
a)Negative control \
b) Positive control (mitomycin C)
11 0 95 i
I
g - vt
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Twenty-eight-day Repeat Dose Oral Toxicity Test
of Tetramethylammonium hydroxide in Rats

21

FFIAFATyEZYLLE FIXL FO28BBK
EREOFSEERER(EE 14 HH) % O Sprague-
Dawley%# 7 v b2 BV TERLA. KS5SI3MEL D
O(XHEEEE), 5, 10B XU 20 mgrkgd L, 0B X U20
mg/kgx G5B IIEBERBOBW L 110K, 58X
V10 mg/kg i SBEIT 1 BESICR [ L TRERE 1T - /2.

FORR, WThoORSGEIIBVWTHIERIIED S
Nhhrodz, —fREBOEIE LT, #&556HLEE,
10 mg/kg L EDH G CHREEROREIHRVEL T
BEIN. Z Oy, R5RIBRLRIZEERT S
—EBEDEKRTH o725, HTHEFI3HLEIZIX, B
10 mg/kg A E DI 58S L U0 20 mg/kg 3% 58 Tix
S%1IBEULELEZE L CBHESWLFES 7. 10
mg/kgix SBEOHEE L U020 mg/kg¥x S EEOMEE T,
BREE1HEAOBHEEIKEEZR L. T/, BEHEST
KB ERSHEOBOEMEISMEY /AL, BES1
BIZIEBELRENAOON:. BEE2HORBAETIE,
WM RS HEOEIIB T2 EMEEME BN AR S
N7, BE5HEGAORREN RICIBBRYERS R
BLAeEL SR Bt bor, MERES LV
ML FREARNRIE, BRYERSCEEL
AONBELIIBHON L o7, BEEETIE, &S
HERTEOEO.LBESFBAEICKEL TP L.
Thbb, BIERIIS mg/kell LOZS#ET, HME
1210 mg/kg L LOFEHT, WIFNLEELZ BN
Roonr. —F, H5HBKRTEOMES L U EERRM
BRTHOBBOBREERIZIR, WINLEELEIITED
Shiedor, 7, REBEBERR L, HBRWEX
BitRREALEEZ ONAELEIBESI N o7,

oz bnt, REBEETILBUAT I AT
TrEZ YA Fuxy FoOBRPEEZ, ETIES
mg/kg/day ki, METIZ5 mg/kg/day Th 5 & HkF &
h-.

Fik

1. #BMmE

HEWMEE LT, BHEIHRGEE) Jhigftshis
FIAFALTYEZTLE FTXY FD20.19 %AREHE
(1 v %5 :81029) % A /-, BtEhKEHIIER
BHOWET, R e L CTxRER3 ppm, EEH0.17
ppEFBF LT/, #HEBWEIE, FAKE TEERTR

BL 8, #EWEORBRYBSOTEMNIL, BE
HERWE A RBETTESINT A LIZL DR L /..
BE5HREE, EBRYELRFEHFAK(REES:
9707SA, XBEM)THERLTCF PSS AFALT VEDY
A FOFY FEEL L T2 w/ V% BRERLL, =
NEEHRARICEL ) SEBBEIERERLA. 28, wh
AR L-EREORERENDEEHEYEHBL-HE
R, BRTOEBRMEOTHE R, FrEBED100~
01 %ThHo7. T/, FAHUBEYWREOBEIOLTER Y
WRTL-OOPITEDOHIVEBE TH 2700, £F
MR ERE T, HSREGABARLE L.

2. BMBLURBHZE

HEEICIE, ER4BTHEAL, BREZ KA TSERT
H8HE LM o Sprague-Dawley 27 v F (Crj:CD
(SD)IGS, HAEF x— R - Y)N—H) L30T % FH L
7z

BESTE, BREPRTICREN R oW HY,
BERGHBOKREIE SV THFENRBLEES ML
IZE0iTo 70, ST, ML OBEB LI UEHE
HA&IOME L, KBIUDPHERL KL L.
Bhid, BAE24 £1 T, BREES0~65 %, BAMEL
15[E /8, BBRAI2BERI (7~ 19BE AT ICRE LT =
AT, SRESHEK—JICIRT2A L, ERMAH
(CE-2, BERZL7H8) B LUKREK(ETFHAKERLH
K)z HHEBRSETHEF L.

3. BRERORESLURERE

RRBORERE, RSERXEDOLDOFHARLE
HREORSEETFHRABROERICESZREL. Th
bt, 20mg/kg# SHEREHRSTH I LITL VEE3IH
FIFT, BREMEORENBZE SN, 55 LT10
mg/kg % THMEHRS L TG ELABALNLZ 2o
. —h, BHSEORSESRTHRABRE LT, 25
mg/kg ¥ BEHES L2 A, XRBIVBRESHD
BALENEE SN, EIFRIFTIIHSIRADOEED
BOLE, TRH6DZ D520 mg/kgtr 58I, HBE
WMEILL2ENEEFFOON, PO AMORIER
Btz ) 2HETHALYKL, XRBROBER, &
HE#*#20mg/kg& L, LTRK2TERLTIOB XL US
mg/kgx FREB L UCERAEE L. E72, ML
MAETH 2K R THHBEETRIT .

HEREIIMAZEORSE L, 1H10E, 2888, 7
v VEEEAHVWTERS LA 588310 mL/kg &

-111- "



28 B RERSEUHR

L, REBEIIME L b RAROKEL b L ITEGEHNI
Bl %, EEMAMIZI4EME L.

4, HESLIURE
1) —HBRE

BB (HESHABS RGNS L ORSE)£F0—iIk
REPBBLL. 37, KAER, 5818081808
BEH L5, 5 E2BLBAEHMKTEL TR
BIC2EOEETHZEL, ToMt, REWEXTH, @
BHERTEHBLCHBBIICORE L /-, BEEI, %
BEEIATIE, BEFEIAPS2BIIMITIER YO
EfHETRIEL, DEREYPEETET cEE1EOHE
ETHzEL:.

2) RBRE
BEHLLEFIIOVWT, REE4BBIUREIEE2E
B — VAL TERL, 48X U0214BROR

HTHR L. Zo4MRE AT, pH, #Ml, &EH,

¥, rNUE, CULY Y, vOEY ) —F LR RBRK
HE(7)=F 97200+, N4 TN - ZHEICXY, F
FERABLTBELARBICLVBEL, UBEREH
W, RERHTEEYSL, LETKRT), KE
(B EES 7 ) OBEELNE) 2 RELiEh, £HE
BEME B (EA0S, BDAKT)ICL Y, F rY oA,
BN LBEUERRE (L4 BEE) R e L7

3) MR E

BESBE LEEHRETE 2B 30y
W TEHRHAFMEMNE 18505 24 E S, <~ b
NAVES — VT MU T LREBETTHEEBERBIRLD
EDTA 2K T Hi&&@EA & L T#RM L, Coulter Counter
Model S-PLUSN(2—V % —xz L 7 hu=7 @) I &
D RMERE, BMIRE, FHRMIRER, DARBOCL
Lt BREMEB)BIUMEES (BEREFE) ZHEL,
hbrEiiAw by ME, FEORMROEERES
IS ROROERREFES L. OEO—HiIxE
HEKRE L, BMESHE (Wright-Giemsa %) 3 L U548
KFRMIKIFE (Brecher i) # k&7, /2, s U
MU ARHEER & LTIRIL - i % CA-1000(E
HERAETF®)ICLhTobos VU L ONEHES
LGN RYETGAF R CEREURHEE) 2 llE L 1-.

4) MEE{LFRE

MEFRETAORMIZBIEHEE, ~/%) > 2 H&EEH
L LTRML, miE%258 L CROLHARECZ ST
% (COBAS-FARA, B¥a - ¥A TV I/ RAFT 497 R

Ly, BRERBE LY ME), TVT IV

B (BCGHE), IV AFU—)Vi#E (COD - DAOSI%),
T RYEBE (Y Vax+—¥ - G6PDHE), REZEE
WE(7V7—-¥-Ge.DHIE), 7 Vv7F=vikE
(Jaffeit), 7AHYU 74+ A7 7 % —EiEM(GSCCH),
GOTi#M (IFCC#), GPTIE# (IFCC#), yGTPiEH:
(F-TNEINIANFEFI4-=bur=) FEEE),

78

MY 7Y 4 FigE(GPO - DAOSHE), &Y Vi
BE(EY 77 BEEE), ANV LisE(OCPCHE) %
HEL, A/GhZEH L. T/, CHBERESITE
B (EA05, BWARTIICX Y, T hU T ARE, #Y) oL
BEBIUVEZERE(M F ERE)FHTE L.

5) RIPERE
LRORMIZFIZHE, SWERORRLLNL, &

EBLUHBROMIRMBELTo /. T, L8O,
Bamx, (LE, APBE, MR, BRAR, BUE, SRE 3ME,

BREGCOEENELT, EREEELHRAOGKE

THRLT, ThZPhoOMGEEZEH L. 5612, h,

TEE, ¥, RIK, FIRR, LREME LR, RE,
REX, B, REEE, ER, MR, M, %, B, +=
£, =k, BB, 5% &B &% Rk, 65
SRS, B, B, FLAR, BEBE, TEHY L%H, BRIV

VNS, BEAS (THRES), S, KREEE, W,
T ETR OE, S8, ABR, - B,

A2 ER % 0.1 mol/L ) » BEfRE 10 vol% R V<) &
(PH72) ICE= L, ¥, WEELAIT7 U IcEEL
7oL WU, BEER, B, MRBE, B, B, M, MSEL
R, RSB LURESIING 7 1 LABIE, AT XD
VY ATV UREERLERL, £, HEEBIO
BHERII DV TREBARFRELERL 2. kT,
BRMERG L 2EBEIBEDNEOEEIIOWT,
P OHRBEBFRELEBL. o, AIRMEE
FEHONBE - A OV T LRGSR EYE
i ANAR

5. HEtRERAR

KE, AEE, RREFEEREYRO)BIUVEY
REBIOMYEERE, MRELFREZ LV CREER
ZDoWT, BILICTHES L UEBEERES K. 3
7o, RERBENIEL LA 1L, DunnettiECHE L
TiTV, 2BEDGAITIY, Student D t#RE %\ L Aspin-
WelchDtRE®fTo7-. &6, HREAGEVRERA
i3, 7L — Fai L7257 — #1229 T Mann-Whitney ®
URE%:, B L — FOAEHMEII DV T Fisher B2
EORARELZTTo7. %8, TUOHREL X UHER
WEBRSHEOBOFEEREIIVThOBESLEEK
E5%E L7,

&R

1. —fikee

HE5E6BLE, REZRIBBMUNICHEET AHB5E
HBO—BUOWED, 5 mg/kgx5HOBLIH, 10
mg/kgiX SBHOHE4LB, MESH, 20 mg/kgE5HOHES
B, #IBlIZERD oI, T/, HRELEISAMREICE,
MEFRSZIFHODLREL TBREShE64 50,
ZOPIEIL, 10 mg/kg RS HOMIB, 20 mg/kgits
BOWSH, el Tho7. ZhonmEiz, 5
mg/kgixGHEXBRE, 5L VEVELTEBESH
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BT ENEhorz. Fi, BEIL - TIRBESHEORE
DEETHALRBEZ ENHot. S5, 20 mg/ket’
SHEOMIBITIX, RS IBHELISHEEXBEOHLNL
ZebdHol, FOM, 10 mg/kgRSENELFTIT,
H5E12ELE, FERROBRAED SN, &
B, E5UBE L UEEHMDICRTRIZ L o 7.

2. k& (Fig.1,2)

BIZHMS, HRYERSETE, BEVWTCBY
THHRBEBELOBIIAKENDEELZEZITOO N 2>
7.

3. #fEE(Fig. 3)

10 mg/kgIx SHEOHEB X 1720 me/kg ik S EE DM T
i3, RS E1BAOEBHAENIREL ML THFELRE
ZRLICH, FE0KBOBRSHEPIE, W O%ERY
BHRSHIIBVILEELREIROLON /2. —F,

EEES, RBRYWERSHEOEORHARIIHELRL,

BEEIBIIEELENIRD LN,

4, [RI&E (Table 1)

BESELAOBETIE, WThOREEHIZBVWTY
SRR R ERSHEOBICE LV ERBED LN 5
7. BIESE2ACKEETIE, HBRYWERSHOKIZBY
5 EMEPRE A B R0 b h .

5. MAFHRE (Table 2)
HEHERTEEOBRA T, 20 mg/kgfr S EOMIC
TO O OBRROERS RS NI DS, WIBEEL 3

BRYMERSBROMIIEELRERTO O o7, $7-,
BEMR TRORETIE, BB L SEOME -
MIRBDOEELRBL VA LNT-TH, HE TR R i Bk
KR, PHROKERES L YR IRNEE SO
EMAMEERDEAA, 72, BCTHAEEEORIB L

PEBRRD PO VR T7S AF U EBBOEGE TDH LR
A

6. MAE(LFIRE (Table 3)
BEHHETHORETIE, WTFhoREERIZBW
Th, MBELEBRYERASHROBIIASLEIEAD L
Nho/:. AREFERTHROE T, BRESBENSS
RETHED NN, MMOBRBEEE ICIIEEE - HE
WHERSHEOMIIAEZZRRO N2 h o7

7. RIEFRT

1) PERFRR

(1) S HARE T Bs RS

AR OBEBHA 10 mg/kg X SBOE1FI1C, B
SEDOFRLA X BEREOMWE 1 71, BRIE D /NEIEAS20 mg/kg
BSHEOMIGICBEINL:.

(2) [E{EHARHE T RERFEI5I

HROKE L FEOREERH20 mg/kg ik 5B O]
BIC, RROWES X UHE EEAD/NB LA IR ]
Bl B s h.

2) #ZHJEEH (Table 4)
BEIAMETHEHO5 mg/kell LB S5EOKT
&, CREOMHERICERELBIFA SN, 10 mg/ke

600+
5004
400+
G
=
>
g 300+
>
©
o]
a
200+ —O— 0mgkg
%  5mg/kg
—{ 10 mg/kg
1004 —O— 20 mg/kg
O 1 1 1 ) 1 i i 1 1 ) 1 1 T 1
1 5 8 12 15 19 22 26 28 1 5 8 12 14

) Day of administration period

Day of recovery period

Fig.1 Body weight changes of male rats treated orally with tetramethylammonium hydroxide in 28-day

repeat dose toxicity test
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400 -~
350
300
5 250 %
5 .
g 200 -
>
©
(o}
@B 150 -
~O— 0 mg/kg
100 ~/— 5mg/kg -
{1 10 mg/kg
—O— 20 mg/kg
50
0 T T T T T T T T 1 T T T T 1
1 5 8 12 15 19 22 26 28 1 5 8 12 14

Day of administration period

Day of recovery period

Fig.2 Body weight changes of female rats treated orally with tetramethylammonium hydroxide in 28-day

repeat dose toxicity test

40 - Males .
35 o
30 - O——o0
25 -
= 20 ~ < —-O— 0 mg/kg
8 15 A ** - 5 mglkg
B 10 - O 10 mg/kg
5 54 —O— 20 mg/kg
g' o - *:Significant difference from 0 mg/kg, p<0.05
é «:Significant difference from 0 mg/kg, p<0.01
'('2 o5 o Females ' '
£ 20 M 9’42
15 1 M
10 4
5 B
0 T T 1 T
1 8 15 22 1 8

Day of administration period

Day of recovery period

Fig. 3 Food consumption of rats treated orally with tetramethylammonium hydroxide in 28-day repeat dose

toxicity test

DEoO#SHTIE, HNAEBICOARLZRIPEOON
7. —7, EEMERTERENFAOREEE IR, T
hbEELEREDON RS,

80

3) RIBHEFHRE (Table 5)
(1) RS RAREE T BFRE S

FE O ARG (B IR KA 20 mg/kg ¥R
SEROB2GICBE IR, B, BED v
B ESBEINSY, WFNhORR LB TEORE
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EHEBIUEEIIZETOON 2o, &8, AR
BISIREF AN MEORRE LT, FRIRRICESR
HAAGNI10 mg/kgBZSHEOHEIFITERTFHROW
Mm#As, BEICERISA SN BEOHIF TIIEED
TRHS, BREED/NELH A SN 7220 mg/kgIx S EEOMEL
BT, HMAEMOHEESENEFNEDO LN,
(2) [E{RHEARSAET PRSI
WOEROEMRME CEHS O BE L FEE I
A, xtHREE2G, HERWEARSHEIFICHEINIIN,
BREEBOMBVFEREINH, WThORR b EE
THOREFEBIUREIIEZITIODN 2o, %
B, ARMIGRENAONI-SEOBTRE LT, FEIO
FEBIUHEEEEONEEDS RO NAHEHEDLIFIT
i1, BEOBHESERBIUBELEORB TR IEE
ENh, FROKELE BREOREBTHIEASL N20
mg/ke B SHEOBIBITIE, ThildETsEELLN
LR S h e d o7z,

L

FhIAFALTrEZYLEFOFNE, 5 108
& U720 mg/kg O f & Tkl D Sprague-Dawley /7 v b
228z - ThEHIEDORS L, #0%1488O
AR % 3k 4T 7.

TOESE, 5 E6HLME, HRMERSEIIKSE
BOFRRYED SN, ZOEEL, 5% 1EBLR
WCHEHKT 52— BHOEKRTH - 7205, X5H130 LUK
W2iE, B0 10 mg/kg bl LD 5 8EB L UMD 20 mg/kg
BHBETE, R5HIEEDESREL TREINLFN
Hots. WL, FIEIAFALTUYEZTLE FUXY
FoggnksEMRBROBRHEH (50 mg/kg) TH

BEINTEY), HEWARSILLIHRBLEZONS.

WMEOBEELTIE, FFIAFATrETLE FT
F3 D02 w/vB RBHENDPHIL125E VBT LAY
HTHHI Db, BEBREOTEMHIZE 2EILELE
AoNBN, BRECKSHEBE TLpHIBIILALY

EbohnwIlhs, FOTERRLLZVWEEZ G b,

—H, FERIAFAT DY LAEITHERE AEE (B
TEREEY)THY, —WLAN) VRIEREETRY

ZEhs, HERWEOBREMERIISTHEMRICL LT,
DU TLHE L 2T S S, b B, WELSHC,

BEOHRD HWIIEBILEICEEIED b o 7.
¥/, 5 mg/kgZSHOBIFIIED ORI, 1
HOKT, HEOREDEBTALRTNE I LR,
BEMEOERIC L AEIRTIE R, BEBRECRICL
REREEZOND.

10 mg/kg G BDHS & U720 mg/kgix SEEO M T
i3, BZEEIE0BRHESEEL T L. Z0EtiZ
BEREFNTHD L HLHEBRWERSICIAbDEE
Zohbty, BEMMPOREICRENEILL, +0E
BUIBMLb O TH-/z. —F, OEHEFOHBRYE
HEEOHOBHEENBEERLL. £OREAICSVT
BARBETH L2, HRYWERSPIEICLAELEERZD

ha, 372, AEEEAORKET, HBRWERSHED
WOEREHBE RN A S RN, TOREIE, §
IROBIBHAEIZ % > T o OBHEBOEINIMNE S TLo
RN S 5.

EEHERTEHOMEERERRE LT, HEBYERK
SEOMEICROERBROBLFEONZITh, HETIHE
RAMERILE, FHAMKEES L UCFYRNKNEE
EOMINE M/MRBOREAD Y, BTIZMEBEZEEDRL D
FRFRBOHONZ, ZRLOZEIR, WTFhbiE558
R TEICIIBELOZEI 2, $7-, £BENEHE
BEROBEMEELTH AL Eh0, BEEEFHERIILL
WwWhnrtEZLNA, ZOM, MESLTMERE|FED
BREEED S L, HRELHEBHERSHELOBIEE
EOR® LN MERERERIL, SRABOEIETSH-
T2k, BEHEEOETIE, REHEERTEOAOE
ItThbh, hoMEERRE o722 5, wWing
HEBEMERSB LI UZ0BICE BEHBICEE 2 W
EleeErohs.

BEEETIE, RSYBRTHRIECLEEE»HE
WIRTEL TRA L7z, BHEEHIIBU 2 HE¥IRLC
EXBELOEEI Lo/, BIBEOL ST, F RS AF
VT rEZ ABIIMEHREETH Y, MEHOL +
TABELRABE LI LICLY, B -0rn
EEAERIL, ROTHSMEBEOEN 2RI T2 & 44
ShTshy, T/, Sy oL LTLZAD Y &
BIERAEATAZENRE SR TVAE2, ThonI b
P, SENRBTASN - EOLKMERD AL, #
BB S\ L BRE, LHOREHET, CABOK
SE LIS T 2ATOERIIL > CE U THEM» D
AP, FOHEMIIOVWTIIABEHTH S,

Zofth, HFEFREFRE L LT, H5HEE T,
20 mg/kg ¥% 5B O HE 251 C BB O (LR E {0 FER N
EHBEENH, ZOFRRIL, 5y NSz A
REEMFBETH Y, OEPERRTERORE I,
BETLHADOLATWAZ AL, HSHEETEICE
gZaniE{bit, BREEROLOT, HERWEHRS IS
HB#RLALT(ETRZVwEZEZIGNS.

LEDLIA, FFIAFAT v EZTLE FOF D
FEREHRETAILIZLEY, 10 mg/kgl FOBET
2, HE5ROFESALR, 20 mg/kge DRETIX, &
HPIEBUEREL CGGROLNAFINE o7, T7-
BT GBOEErHEREWICBA L, b mg/kghl b
DRECTHRNEEBICEELENEOOLN. LizHK-T,
ARBEATIIBUIATF I AFATyEZ L KO
X3 FOEREEL, HTI5 mg/kg/daykif, HETIE
5mg/kg/day Tdh 5 & HIRT S 7.

Rk

1) gL, "EEE " ZHARER, F6M, FAE,

HH, 1986, p.200.

81
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2) R. H. Kennedy, R. P. Wyeth, P. Gerner, S. Liu, H. J.

3)

82

Fontenot, E. Seifen, Am. J. Physiol., 268 (Cell

Physiol. 37), C1414(1995).

FRET, "REEHREE,” PIEE, ',

1994, p.206.
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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 32.9+11.0 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 4 3 10 3 1
Ketone® + 5 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 1
+ 0 0 0 1 0 1
Concentration of electrolyte (mEq/L)*
Na 82.2+23.7 71.3+23.9 60.8+13.5 76.2+18.2 75.9+279 1034+21.8
K 176.1+£54.2 174.3+384 154.2+239 173.74+30.5 14194478 188.7+27.1
Cl 101.5+34.9 91.4+26.9 81.9+155 104.4£20.8 82.8+34.2 116.2+19.1
Excretion of electrolyte(mEq/24 hr)*
Na 200+0.22 1.75+0.60 1.62+0.27 1.77+0.39 2.27+0.22 269+0.24*
K 4.23+0.71 4.26 £0.89 41.13+0.33 1.06+0.71 4.28+0.53 1.91+0.23*
Cl 241+0.36 2.241+0.68 2.20+0.35 2441046 246042 3.04+£0.19*%
Na/K 048+0.10 0.40£0.07 0.39+0.05 0.41+0.06 0.53+0.03 0.51+0.05
Female
Number of animals 10 5 5 10 5 5
Volume (mL/24 hr)* 11.9+4.8 17.5+4.3 17.7+4.1 19.6+5.7 17.7£1.8 183+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 76.31+28.9 76.21+15.2 63.61214 107.6+9.3 1014+16.7
K , 200.2+41.2 172.9+61.7 181.0+17.3 162.9+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 11.0+13.9
Excretion of electrolyte (mEq/24 hr)*
Na 1.22+043 1.26+0.43 1.384+047 1.19+041 1.90+0.27 1.79+041
K 2.93+0.81 2.83+0.75 3.16+£0.60 3.03+0.73 3.31+0.27 3.16+0.85
Ci 1.48+0.55 1.434+0.55 174040 1.66+0.57 1.98+0.31 1.88+0.61
Na/K 0414007 0.44+0.05 043+0.09 0.39+0.05 0.57+£0.04 0.57+0.03

a)Values represent mean+S.D. b) = :trace, +. slight ¢) £ :trace, +:30 mg/dL d) +:0.1 EU./dL, +:1.0E.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(X10/mm?®) 717132 700+ 28 70035 701+40 77726 735+21*
Hemoglobin (g/dL) 14.7+04 14.8+05 14.7+06 15.0+0.6 15.2+04 151103
Hematocrit (%) 43.0+15 429+16 423+19 426*+18 446+18  135%1.1
MCV (um®) 60.0+14  614+13  605+05 60.8+12  574+0.7  59.2+0.9*
MCH((pg) 206+0.7 212%£05  21.0%+04 214+04 19.6+0.3 20.6+0.5**
MCHC (%) : 343+05  346+07 347405 352+07  34.1+08  34.7+03
Reticulocyte (%) 3.7+04 3.2+02 33+16 3.3+08 1.7+04 2.8+0.9*
Platelet ( X 10'/mm®) 103.7+£70  95.1+53 102175 102153 104.6+102 89.5+8.3*
PT(sec) 187+20 202+30 17.3%20 14.2+£12*  15.9+26 155125
APTT (sec) 21.1+14 21.0+20 204409 18420  206%20 19.3£15
WRBC (X 100/mm’) 75+23 81+15 76+31 77+20 88+23 67+8
Differential leukocyte counts (%)
Band neutrophil 0£0 00 0+0 0+0 00 00
Segmented neutrophil 15+8 65 7+4 7+5 4£2 946
Eosinophil 142 1+1 1+1 7 0zl 0+0 0+0
Basophil 0x0 0+0 00 00 0+0 0x0
Monocyte 344 2%2 2+2 21 212 5+2
Lymphocyte 81:+11 905 89+7 90+5 94+1 8616
Female
Number of animals 5 5 5 5 5 5
RBC (X 10'/mm?) 714+23 709+23 711+£27 714443 775+18 740+ 16*
Hemoglobin(g/dL; 11,9405 14.63+0.2 14.840.5 14.8+0.6 15.3+0.3 14.9+0.3*
Hemateerit (%) 412.8+14 411.5+09 429117 12.5%+1.8 M4%1.1 13.0%1.1
MCV (um®) 60.0+0.9 58.6+1.7 604118 59.6+2.5 57.3+0.9 58.1+15
MCH (pg) 209403  20.7+08  20.8+04 20.8+0.8 19.8+0.2 20.1+0.6
MCHC (%) 34.8+04 353+1.0 345105 35.0+0.7 31.6+05 M.6+0.5
Reticulocyte (%) ' 24£10 2107 2.2%09 1.9+04 24106 26104
Platelet (X 10'/mm® 88.3:£641 96.8+9.2 105.7+7.8 96.8+144 953+106 91.0+6.8
PT(sec) . 12.0+0.6 12.5+0.8 129102 12.7£05 12005 11.7+£0.5
APTT (sec) 169+14 16.3x0.7 15.0+1.6 15.7%£1.1 17.5%£1.0 15.9+0.7*
WBC (X 100/mm®*) 171x12 19+18 14x4 42+5 1547 3910
Differential leukocyte counts (%)
Band neutrophil 0+0 010 00 0+0 010 0+0
Segmented neutrophil 8+3 8+6 148 85 7+3 916
Eosinophil 1+1 1+1 1+1 0+1 01 1+1
Basophil 010 0+0 010 0+0 00 0+0
Monocyte 3x2 1%1 2%1 1x1 41+2 3+3
Lymphocyte 89+4 0+5 84+9 91+6 8914 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) 52%0.2 51+0.2 53%0.2 53+0.3 55+0.1 52%0.1**
Albumin({g/dL) 3.0%0.1 3.0+0.2 3.0x02 3.2+0.1 3.2%0.1 3.1+0.1
A/G 1.36+0.13  1.37+0.21 1.30+0.12 147%0.10 1.39%+0.12 1.50+0.12
Glucose (mg/dL) 13347 125+3 1266 130+10 167+40 147+15
Total cholesterol (mg/dL) 40+4 36£6 43+6 445 46+11 406
Triglyceride (mg/dL) 11+4 42+10 413+18 37%5 418+9 50+11
BUN (mg/dL) 1743 16+2 16 4 1742 15+3 M2
Creatinine (mg/dL) 0.5+£0.0 0.5+0.1 0.6+0.1 06+0.0 0.7£0.1 06+0.1
Inorg. phos.(mg/dL) 7.5+04 74102 75203 7.3+0.6 74405 7.1405
Ca(mg/dL) 8.8+0.2 8.9+0.2 8.9+0.2 9.0+0.1 8.9+0.2 9.0+02
Na(mEg/L) 1456+0.7 145.0+0.7 144.8+03 1452406 1453+14 1451407
K{(mEq/L) 3.52£0.15 3.61%0.12 3.7_3i0.23 3.63+0.2 4.03+044 3.61£0.25
Cl{mEq/L) 1074+1.1  1072+11 1074%x13 1083£12 106.5x1.1 106305
ALP(U/L) 4153 +62 425+99 396+ 66 399+80 319+53 309449
GPT(U/L) 295 29%] 29+3 M7 30+6 30+2
GOT(U/L) 69+5 6616 61+6 67+13 707 70+6
y-GTP(U/L) 0x0 0+0 0+0 0x0 0£0 0t+0

Female
Number of animals 5 5 5 5 5 5
Total protein(g/dL) 52+0.2 54+02 5.1+%0.2 4.9+03 58+0.3 56+0.2
Albumin (g/dL) 3.2+0.1 3.3+0.1 3202 3102 3.6+0.3 34£0.2
A/G 1.58+0.11 1.66+0.14 166+0.14 1.66+0.12 161%+025 1.61+0.13
Glucose (mg/dL) 125+10 122+10 120+10 118t6 13011 11914
Total cholesterol (mg/dL) 50+4 51+6 52+13 5610 53+10 621
Triglyceride (mg/dL) 30+7 30+6 317 30+13 41x22 27x10
BUN(mg/dL) 162 19+3 16 +3 19+41 213 202
Creatinine (mg/dL) f 0.6+0 0.6+0 06+0 0610.1 0.7£0.1 0.7+0
Inorg. phos.(mg/dL) 58+0.8 6.6+0.6 58+1.0 6.3+0.2 6.0+0.7 62108
Ca(mg/dL) 8.7+0.2 8.9+0.2 86+04 8.6+0.2 9.1+£0.3 8.9+0.3
Na(mEq/L) 143.6+09 143.8+13 1445+09 144715 1442+12 1452%13
K(mEq/L) 3.26+0.19 347029 3.38+0.19 3.31%+037 4.04%031 3.89+0.35
Cl(mEq/L) 1086+0.8 108.8+13 1095+17 1095+1.2 1075%25 108.9+0.9
ALP(U/L) 259491 14+83 276 65 293452 186116 191 +42
GPT(U/L) 20+2 24+3 24+£3 2545 24+3 26+7
GOT(U/L) 62+5 5714 57+5 58+3 6418 65+14
y-GTP(U/L) 0+1 0+0 0+0 0+1 1+0 0+0

Values represent mean=+S.D.

**: Significant difference from 0 mg/kg, p<0.01
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Table 4 Organ weights 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
Body weight (g) 318.7+16.9 326.1+£23.9 334.0+154 325.7+16.8 /110;5i19‘3 4124.31+30.6
Absolute organ weights (mg)
Brain 1896.4 +64.6 1916.0%82.1 1923.2+55.9 1919.2+123.1 1976.7 +62.4 1986.9+11.8
Thymus 621.5+90.5 580.8+111.9 641.3+162.3 540.3+92.1 545.74+131.1 529.6+76.4
Heart 1259.9+78.8 10864 +77.3* 1077.0£104.8%* 10M3.6+654*F 1230.1%+52.8 1254.6+117.5
Liver 10540.8+7084 992749104 10202.5+338.4 9943.1£1170.0 11831.7+963.2 12920.9+1257.9
Kidneys 2623.61475 2444.1%187.2 2449.71+168.9 24734%1915  27494+£274.7  28394+196.4
Spleen 723.7%712 669.1+111.1 670.01+127.6 653.0+127.0 755.61+68.0 881.0+111.5
Adrenal glands 58.9+12.9 45.6+52 49.6+34 55.2+7.0 55.7+3.9 51.9+58
Testes 3159.3+294.7  2942.5+1226 3030.4+1285  2949.1+1580  3223.9+395.3 3300.5+266.6
Epididymides 722.8+29.5 695.3+114 707.61+51.1 696.0+50.0 953.6+168.5 1067.5+58.9
Relative organ weights{mg/g)
Brain 5.4501+0.360 5.895+0414 5.765+0.266 5.89240.200 4.818+0.117 4.705i0.380
Thymus 1.778 +0.205 1.786+0.315 1.912+0439 1.65810.262 1.331+0.326 1.247%0.144
Heart 3.618+0.257 3.33610.188 3.223+0.255* 3.207+0.195* 2.998+0.106 2.959+0.219
Liver 30.227+1.290 30411+0.703 30.572+1.119  30461+2355  28.824+1.977  30421+1413
Kidneys 7.538+0.568 7.514+0.635 7.3371+0.456 7.591+£0.430 6.70510.707 6.69310.096
Spleen 2.08210.248 2.017+0.281 2.008+0.393 2.000+0.331 1.846+0.213 2076+0.209
Adrenal glands 0.170+0.011 0.110+0.014 0.149+0.011 0.169+0.015 0.136+0.009 0.129+0.013
Testes 9.0834:0.999 9.071+£0.917 9.086:£0.527 9.058+0.319 7.844+0.797 7.811+0.878
Epididymides 2.079+0.163 2.140+0.145 2.120£0.140 2.110+0.161 2.317+0.361 2.519+0.091
Female
Number of animals 5 5 5 5 5 5
Body weight (g) 211.7+£10.8 213.6+254 213.2+21.0 211.0+18.8 251.7+14.5 226.2+26.3
Absolute organ weights (mg) _
Brain 1805.3+70.2 1727.2+69.2 1755.5+65.6 1742.6 +92.8 1855.1+98.4 1839.6+108.9
Thymus 499.0+71.5 503.9+108.3 142.2+92.1 446.8+62.9 392.9455.3 388.9+88.2
Heart 771.3+59.3 748.41106.6 724.31+54.3 763.0+100.9 815.5+48.7 799.1+975
Liver 6499.5+2756 6351.2+11323 6120.9+8816 6595.1 +803.4 7001.4+563.2 6677.6+1024.8
Kidneys 1713.7+80.4 16494 +222.2 1550.7+72.2 1602.6 £135.1 1752.9+88.7 1657.1:£292.5
Spleen 521.8+13.2 610.0+212.5 502.5+95.5 415241+88.2 506.9+66.7 503.3+£139.3
Adrenal glands 61.5+8.7 57.3+12.2 55.0%6.1 60.1+4.3 58.8+8.7 62.7+7.8
Ovaries 87.9+12.3 84.4+17.1 77.1+£10.3 85.9+114 834177 79.8+18.6
Relative organ weights (mg/g)
Brain 8.416+0.286 8.168+0.915 8.302+0.906 8.299+0.699 7.388+0.554 8.201 +0.896
Thymus 2.32240.290 2.340+0.282 2.097+0.518 2.116+0.222 1.571+0.29 1.704£0.266
Heart 3.594+0.235 3.49810.154 3.4091+0.221 3.61610.324 3.24910.285 3.535+0.215
Liver 30.291+£0.701  29.593+2.103 28.670+2.220 31.204£1.553  27.812+1.488 29.448+1.890
Kidneys 7.9881:0.283 7.714+0.323 7.318+0.643 7.601 £0.220 6.994+0.726 7.304 +0.695
Spleen 2.438+0.175 2.799£0.710 2.344+0.240 2.133+0.264 2.030%0.386 2.195+0.375
Adrenal glands 0.285+0.028 0.267+0.036 0.258 +0.019 0.285+0.014 0.234+0.039 0.277£0.016
Ovaries 0.408+0.043 0.392+£0.037 0.364 +0.055 0.407+£0.042 0.330+0.058 0.352+0.062

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 5 Histopathological findings of rats treated orally with tetramethylammonium hydroxide in 28-day repeat

dose toxicity test
Sex Male Female
End of administration period End of rgcovery End of administration period End of rgcovew
period period
Dose (mg/kg) 0 5 10 20 0 2 0 5 10 20 0 20
Number of animals examined 5 5 5 5 5 5 5 0 0 5 0 0
(Kidney)
Eosinophilic body, + 0 0 0 0 0 2 0 0
proximal tubule + 0 0 0 2 2 1 0 0
Total 0 0 0 2 2 3 0 0
Basophilic tubule + 4 3 4 3 4 5 3 2
+ 0 0 1 0 0 0 0
Total 4 3 5 3 1 5 3 2
Cellular infiltratio_n, + 5 3 5 1 5 5 2 2
lymphocyte Total 5 3 5 4 5 5 2 2
Cyst, cortex + 0 0 0 0 0 0 0 0
+ 0 0 0 0 4} 0 1 0
Total 0 0 0 0 0 0 1 0
Cast, proteinous + 2 0 1 0 0 0 0 0
+ 0 0 0 1 0 0 0 0
Total 2 0 1 1 0 0 0 0
Number of animals examined 5 0 (] 5 0 0 5 0 0 5 0 0
(Spleen)
Deposit, pigment, + 0 0 14 0 0
brown + 5 5 5 5
Total 5 5 5 5
Hematopoiesis, + 3 1 5 3
extrameduliary + 2 0 0 1
++ 0 1 0 0
Total 5 5 5 1
(Heart)
Myocardial + 1 0 0
degeneration/ + 0 1 0 0
fibrosis Total 1 1 0 0
Number of animals examined 5 0 0 5 1 0
(Testis)
Atrophy, + 0 0 0
seminiferous tubule, + 0 0 0
unilateral ++ 0 0 0
+++ 0 0 1
Total 0 0 1
(Epididymis)
Decrease, sperm, + 0 0 0
unitateral + 0 0 0
++ 0 0 0
+++ 0 0 1
Total 0 0 1
Number of animals examined 0 4] 1 0 0 0 0 0 0 0 0 0
(Eye)
Hemorrhage, +
vitreous cavity + 1
Total 1

Grade of histopathological finding; + :very slight, +:slight, ++:moderate, +++: severe, total total of positive grade

-121- 7





