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Reverse Mutation Test of Trimethylamine on Bacteria

L33

FUAFAT I LI20WT, MEEAC ERERR
BrEmBLC.

BB & LT, Salmonella typhimurium(TA100,
TA98, TA1535, TA1537)3$ & U Escherichia coli(WP2

CuvrA) OS5 E K E RV, RERII2EER Y & LTERL,
S9 mix HERINEE D EHRRB kB L U S9 mix I O
TA100, TA1535 7% & UNL2 TA1537 T39.1~1250 pg/plate
D6HEE, S9 mixikE O WP2 uvrA T 156~5000
pg/plate 6 A&, FEOTAISTT78.1~5000 ug/plate D
THETREBRETERLL.

ZOEE, SO mix EREMES X CHRMEED VT RIS
BWTY, ARGRBIIEERERER IO - —HOW
R EmZEn ok d o,

UEDERLY, AEBEFETTRIIATFAT IV
3, EREHEFE L) ERERLL.

hik
1. BERETk

GAEEFAVAERERERBRICL(EHEhTVWA T L
b, REEKE LTLAF Iy ERHED Salmonella
typhimurium TA100, TA98, TA15358 £ ' TA1537 ¥
oUW RY T 7 7 Y ERMD Escherichia coli WP2
uvrA? O SHEE OB E EIRL /2.

FX3IF 7 AEIIBASSEIAIBICAY 74N =T
*%0B. N. Ames#&igE» 6, ¥/, KBEIZIOWTIR
BHISSE3 A6 B EHERBRF (R BIEXRE
SEENERN) o855 %0, FHRIUIIEIALEIC
EhROBEREZERL, ARBRAVTERIRED
BHPRELTVWAI EXBRALL.

EEHROBHBEBRI Y AF LV ANMFF L F(DMSO:
MERCK KGaA) &i&kimL7-#, EFKEREFRAF 2 -7
02 mLE2EL:. IhimbEirAVTHREL,
BILE 7)) - —1Z-80°CTRFEL.

2. #EHOAR
1) BPINLA—-ZABRFHREM(TL— )

FULY I VERTERBEOT X A7 17 ANS%
AL, REBRICHWZ. A7 L — Mid, Vogel-Bonner
OBVEWE % & UKBH0.02 %712 T4 T
ki, 02% 7 L8 - 1438, 1% YE_HY) T4 -
kI, 0192 %) v E—T7 > E= 7 4, 0066 %KEE(L

60

FryY AT OEREEDIZ2 %D N2 — X (F]

JeiidE TE00) & 1.5 %NEX(OXOID:No.1) 21X, #
90 mmND Y ¥ —LIZIHE-Y30mLEFELLLDOT
H5h.

2) hy TTH—(EX)

fa{k+ P 7 405 %% & 0.6 % Bacto-agar (Difco)
KEWIOBRELERL, FXIF7AEEHAVIHED
$£4 . 0.5 mmol/L L-v A F ¥~ (BEALEM)-0.5
mmol/L D-¥ # F » (BE{LFEWR) KB L 1FEML,
KBEHE L AVLRENEHE, 05 mmol/LL-FY T b7
7 2 (ELFEM) KEREFRCCIFEMRZ B,

3. BEEESM

AEE200mLO/y TVR=HF75 AT1225%~ 2
— } 1y x>+ 73 X (0Oxoid Nutrient Broth No. 2:
OXOID) B #E% 25 mL&iEL, T HIZEE L -REEHR
%50 LB L. U4 —F =AYz —H—(MM-10:
45y 7)) kB, 37 CT8pEIRE (HRHIRE:
100[E/53)EEL, HREYHRLCERBRICERAL
7-. :

4. S9 mix

BLE%6 7 BUAOF v 2 — < LS9 mix ¥ HERIZ
FRLZ. SO mixPOSUIFERE LTI/ VY
F— B LUS56-Y V7 IKyEHRS L/ Sprague-
Dawley %7 v FOFBALHARIN LD THS.
SO mix N % LT IZRT. R

w7 S9 mix 1 mLHB D=
S9 0.1 mL
MgCl, 8 ymol
KClI 33 gmol
G-6-P 5 pmol
NADPH 4 pmol
NADH 4 pmol
Na-' ~BE@HIEEH 7.4) 100 gmol
K % B
5. WERME

FYAFAT I (ay FESIMT381012) (2AEREE30.8
YA E LTI AFAT I 10ppmlTE56)D
KBHETH L. FHRIAIIRET, KERPTELETH
5. SEFAEEHRET) P ORBE I EREYWEEE
ML, GBYWEY, TAMTITCEERTRELL. &
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FUXAFLTIL

BETH, BRUEIRLTI BV CRAMBRYE S 5
L7-EE, REBICEEBIZ o7

6. HWERMEROIAN

HEBROKE, HBEWHE BALERFEFTHK (BAF
BETH)LHVTARL THEER: L. FEER
R EREEYACURKTERECFRL 2%, Eod
WRBEZITo72. 28, FYBRYRERD S BRI
b7, AL TEIENIORBRS AV,
T, BB CORBRYERENT08%THLI LrE
BLTHELL.

7. RBRARDOEE

195, 78.1, 3138 X 171250 ug/plate DRE % VT
FROLABETERLZ. SO nxERNEOLRBE
B 6 U2 S9 mix i INEE D TA100, TA153538 & OF
TA1537 T1250 ug/plate I BV THBREKIC T 245
BEERFEE SN,
0T, ARBICBVTIXS mix ERIEE D & ER
B 6 UNIZS9 mix iSO TAI00, TA15358 LU
TAL1537 T 1250 pg/plate, S9 mixiKINEED WP2 uvrA %
ewnTmmfamugmmﬁ%%%mitL,%n%n
6~THE(RI2) F&EEL

8. BBttMEeMmE
BB E s LCTRICRLEYEREA L. =
No OBy E X, DMSO* AW THERL, 48
TOMEL R EERF(-20°C) L 1.
2227903 G=ba2-7Y )T rYRT I F
(AF-2: FIEHI3E T 308)
ST P4EF MY Y 4 (NaN; FIGAEE T 500)
973/ 72) T B8R (9-AA  Aldrich #t)
2T I TR (2AA FISHEE T H60)

9. HE&AH&E

Ames 5OREEVORBETHE T LA v Fan—3
3 RICHEL T, SO mix EBRMBEL L R RE
NIZOWTHEREER L. EM2RBRE I, EHBH,
WEBRMEB D 5 IZBHENBY RIETE 100 1L, KN T
S9 mix ERMBEOHE, 0l mol/LF VA - ) L EE
*RE W (PH 7.4) % 500 1L, S9 mixikMBENH S, S9 mix
%500 LLiRIL, &6 TREEMI00 uL %%, 37 °C
TTERERE(T LAy Fax—Tar)Li. &
ERTH, o0 LD CIBEBRLE Ny 77 H—%
2mLiEL, REWETL—PEICERLE. £7L
— b MeEZ—NT -7 THEHLT, 37 °COLHE T8
METL— P AR LR, BRYBEOABRERICHT
SEHFHERRLHET -0, EXRBEME(X60)%H
WTTL— P LOBBRAKOEFTRELBEL. Xn»
T, BRERER L V&L Aou=— %5 8L 5
BCELTRag=-7+5 4 ¥ —(CA1L: Y R 4%
1T ZA@) 2BV, 28, AABRIEEICBVTIU,
S9 mix {#RN0EE D WP2 uvrA T 5000 pg/plate |2 Bv> T

EEMEEAOREILLY, ¥RENSERTELIELD
:D:~%ﬁﬁLthtb,ﬂD“—7+74& )
TRHEABED LML, BRTIO -y L.
BRECOEIIMO TV - EEALE. 12, Bl
THBRZ2EEMHL .

10. R0 .
BRERER I U = - OB R B OITIZ2EL Eis
ghl, 2>, BRESLVIEBRYWEOHE CKER
MRDOLNIBE, BHEHEL.

2B, BHFOFELHCEREIEE L e ho 7.

BRESUER

1A H DRER¥ER % Table 1~212, 2B B DREBRERE %
Table 3~4{Z/R L7z, SO mix EERIIBEZ & USRI+
bITXTORBHAKROBAER BT, P AFLT
IVABEI L AEFHERRASBESNS. L L
o, BREREEI U= -HIC>W T, S9 mix ik
M, SO mixiRMBL bBEMBLEZOETH Y,
BEEZINEMIIED S hkd o —F, BHHEBEY
HREREFNOABRERIIB VT, BERNBEO2ZL
LOERERERIU=_-ZFH L. 2B, 3u=—
BHEEE, WHSORFETREBIIBES AL p o7,

DEDKEBHERYS, RRBREGTICIBLT, Y2
FAUT I Y OMEYIIHT L BETFREREECHL, B
HEHELL.

hB, AERWEOEREMRCHET 2 RER 2 b o1t
A, HHEETH 5 dimethylamine 122V Tl Ames 5 Ex
TEEGME®, dimethylamine hydrochloride Cid §efe {68
FHAEBETEMY, methylamine T~ 2y 74—
RETHES L OMENH o 7.

ik
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Table 1 Results‘of the bacterial reversion test of trimethylamine (st trial)
[direct method:-S9 mix]

Revertant colonies per plate [Mean = 5.D.]

Compound Dose . i
(ug/plate) TAL00 TA1535 WP2 uvrA TA98 TA1537
Test substance 0 122 134 119 9 10 11 21 20 22 0 2 2 7 8 5
[125 + 8) [10 = 1] {21 = 1] (21 = 1] [z = 2]
39.1 121 111 120 10 11 15 24 24 2 20 20 21 4 4 4
(117 + 4] [12 = 3] (25 =+ 1] (20 = 1] 4 =+ 0
78.1 113 117 112 14 10 13 < 29 31 29 9 7 7
[114 =+ 3] [12 = 2] {4 + 1] [30 = 1] + 1]
156 121 120 124 12 11 10 20 24 20 25 21 2% 6 4 4
122 + 2] {11 = 1] [21 + 2] f2a += 3] 5 = 1]
313 109 114 106 9 10 12 23 21 21 19 22 2 5 6 -5
{110 = 4] f10 = 2] (22 = 1] f20 = 2] B = 1]
625 116 112 113 10 10 12 28 22 26 . A 21 2B 5 3 9
114 = 2] [ = 1l [25 =+ 3] [25 = 2] 6 = 3)
1250 68% 64* 67* 7 10% 6* 18 16* 16* 4% 15% 19* 7 6* ©5*
[66 = 2] B8 + 2 (17 = 1] {16 + 3} 6 = 1]
Positive control 530 506 522¢ 104 413 416° 120 128 123* 696 661 657 126 413 134*
519 + 12] [M11 + 6] 124 += 4] 671 = 21) 124 = 11}

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

Table 2 Results of the bacterial reversion test of trimethylamine (1st trial)
{activation method ;| +S9 mix]

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

.Compound Dose
(ug/plate) TA100 TA1535 . WP2 uvrA TA9 TA1537
Test substance O 128 127 124 12 11 15 27 25 30 30 32 30 11 13 10
126 + 2 (13 = 2] [27 = 3] [31 + 1] (n = 2
39.1 121 116 123 11 12 13 9 13 11
{120 = 4] [12 + 1} (n =+ 2
78.1 14 120 119 10 11 11 2 32 27 10 12 11
i = 31 (11 o= 11 [28 = 3) n + 1]
156 118 122 120 11 9 12 28 25 26 29 26 28 10 10 11
120 = 2 {11 + 2 [26 = 2] [28 = 2] [10 = 1)
313 ‘ 119 120 119 11 MM 10 2 24 22 25 29 27 10 13 9
119 + 1] 12 = 2] {23 + 1] (27 = 2 (n + 2i
625 . . 107 105 106 12¢ 9% 12* 23 24 25 31 26 24 9t 7 11*
{106 += 1] [11 + 2] (1 = 1] [27 £ 4] [9 £+ 2]
1250 110 104* 97* 8% 9+ gt 33 33 37 31* 31* 29* 4% 18* 10*
it = 7] B £ 1 -~ [34 = 2] (30 + 1] (14 + 4]
2500 ' 19 18* 22¢ 6* 10* 9*
[20 = 2] [8 + 2]
5000 5* 9% ]I1* 0* 0 0*
[8 = 3] fo + 0
Positive control 758 753 761" 286 302 300 808 772 798 270 298 284¢ 158. 162 172"

[57 = 4] [296 = 9] [793 + 19] (284 + 14] 4 = 17

a)2-AA;2-Aminoanthracene, 1 gg/plate b)2-AA, 2 pg/plate c)2-AA, 10 ug/plate d)2-AA, 0.5 ug/plate

*:Growth inhibition was observed
63
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Table 3 Results of the bacterial reversion test of trimethylamine (2nd trial)
[direct method:-S9 mix]

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

Compound Dose -
(ug/plate) TAI00 TA1535 WP2uvrA TA98 TA1537
Test substance 0 125 117 109 12 13 15 25 25 20 20 20 19 5 7 5
17 = 8 (13 = 2] (23 + 3 (20 = 1] (e = 1]
39.1 123 120 117 13 14 15 ©22 26 29 19 18 21 i1 8 8
f1izo0 + 3] (4 = 1] [26 + 4) [19 + 2] f9 = 2
78.1 122 126 125 13 12 U 26 21 22 18 20 19 8 6 6
(124 = 2] {13 + 1) [23 + 3] {19 + 1] [7 £ 1
156 127 112 118 17 14 14 25 25 24 24 17 17 6 5 4
{119 = 8] {15 = 2] [25 =+ 1] f19 =+ 4] {5 = 1)
313 125 129 135 100 12 10 25 27 26 23 20 22 7 1 6
130 = 5] [11 = 1] {26 = 1) [22 = 2} [6 = 2]
625 130 145 137 11 12 10 28 26 20 21 21 18 6 5 7
137 + 8] (i = 1 [25 + 4] 20 = 2] [6 = 1]
1250 75% 75* 71* 6% 8* 8* 18 19* 20* 16* 16% 12*¢ 7¢ 4* 5*
[ = 2] {7 £ 1 f19 = 1] {15 = 2} (s + 2
Positive control 525 508 480" 109 402 427 160 155 159" 523 552 553 111 419 419°
[54 = 23 [413 =+ 13 [158 + 3) 513+ 17] {116 + 5]
a) AF-2;2- (2-Furyl) -3-(5-nitro-2-furyl) acrylamide, 0.01 pg/plate b)NaN;;Sodium azide, 0.5 xg/plate
c)AR-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 trimethylamine (2nd trial)
[activation method:+S9 mix]
Dose Revertant colonies per plate [Mean #- S.D.]
Compound
(ug/plate) TAI00 TA1535 WP2 uvrA TA98 TA1537
Test substance 0 118 125 122 16 15 16 27 29 30 25 36 A 10 15 10
(122 =+ 4] {16 =+ 1} (29 + 2] [26 + 3] [12 = 3]
39.1 120 121 123 11 12 M 8 11 13
21 = 2] {12 £ 2] (11 = 3]
78.1 124 121 107 17 12 12 30 25 26 1 4 13
[117 = 9] fu = 3] [27 + 3} [13 + 2]
156 117 129 129 13 10 13 23 26 28 31 28 28 1M 10 13
(125 =+ 7] (12 £+ 2] [26 + 3) [29 + 2] {12 = 2]
313 125 120 126 13 10 13 29 30 31 26 28 27 13 11 12
[124 + 3] [12 = 2] {30 = 1] {27 = 1] {13 + 1}
625 123 109 111 15*% 12% 13* 22 24 25 32 28 28 1t 13* 10*
114 + 8] [13 = 2] {1 = 2] [29 + 2] (n x= 2
1250 112* 114* 114* 9% 7+ 8+ 30 25 30 17* 22% 18* 12* 9% 12¢
113 = 1j B = 1] [28 + 3] [19 %= 3] {11 = 2j
2500 19* 20* 21* 0* o 0*
{20 = 1} [o = 0]
5000 . o* 0 o 0 0 o0*
[0 %= 0] {0 += 0]
Positive control 759 776 742 286 290 252° 602 609 623 362 368 383¢ 140 148 150°
(759 =+ 171 [26 = 21] [611 = 11) 371 = 11) (46 + 5]

a)2-AA;2-Aminoanthracene, 1 pg/plate b)2-AA, 2 ug/plate c)2-AA, 10 ug/plate d)2-AA, 0.5 pg/plate
*:Growth inhibition was observed
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FPUXFVT IV DF x4 2= ANKR Y — BT v 2 feta kB35

In Vitro Chromosomal Aberration Test of Trimethylamine
on Cultured Chinese Hamster Cells

EE39

FIXFUT I PRI RIS HREEENE
BlIoWwT, Fy4=2—-X - NAaR5—-KEMK
(CHL/IU) ¥ AV Tk RE AR £ L 7=,

P ETEIRIRERAE R % b & (o, ERFRLEE-S9 7
b U +SOMLEE & b 591 pg/mL (10 mMAEY) % B e
BEL L, 73.9~-591 ug/mLO4BERHZEL. S9
mixFETBLUEFET COERMIE (18BEM D EE
B %, BERLPERL, RETLII LI REGKE
EHFREERF L. -S9O 6 U +SOMB L b
148~591 pg/mLO3ZHE I DWW CTHEMEBBRE T £k L
7z,

ZDH#E, S mixFEAT CLEEEEREONT
WEMNERE(X) LR, SO mxFEETFCRESHEIZ
BWTOABHRG ) HFEDGN:. T, BEKE
HOHVIIHERGEEE A 5700, -S04 6 - +S9 M
& $303~591 pg/mLOAFERX AV CHEERERF £ L
oo WTFhOREEFR L b 378~591 ug/mLDIHE IOV
THREEEFTOBEY TR, SO mixFEETE
CLUICHFETLLHRBAS KE L ReEadkigERED
HmmhEEsh. '

ARBRYWELEIZL DEEBEOPHM T VA Y HE R
LTwieads, ZRESCOE®ELR S IR ERBERE0S
REFENREEETHLBH THLIEELON. F
bbb, -SORECUpHOEE EVWHECREHAE
KEFLABERFEORRIROOATREI L, +89
RETEpHOZBILL VBERFEOHBAEE B % L
FL7:& LTHRBEHTOMERR HIVRE 40 %1
LTHEI P OAYMBRYHEIC L AEREHR LGS
ThHoEHFLE.

BEOERLY, ARBERETTIIRIAFLT IV
1%, REERELERTL (B LEHLL.

Kk

1. RER#Batk

WIS ERE T AV A REREERERICL(ERS
NTnwBEZEds, RBREREKLELTF Y 1=-X N
LR % — OREEOHMEF Mtk (CHL/IU) %3847 L
=, BEFISO4E 11 B 158 i@ L 4 BT (B BV EE
MESEERER) o552 E, —HIEIAFVR

Nk ¥ ¥ F(DMSO:MERCK KGaA) % 10 vol%#fn L 7=
%, HAZEPILRELL. RBRICBL TIIFEEHERE
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B L3~S5E LIS LA b ERALE. o8,
Rat s sl B CII S 312, REARERB TR
14, HERERTIIE2I0MIAEH -,

2. IEERORAN
Eagle-MEM 3R (JBF 2 / 75 A0 2, A>T
7 > 7 4 V% — (045 um:Featuring Corning and Costar
Products) % B\ THNE 88 B8 L 7-3E@1t (56 °C, 30
) EAMF M (GIBCO Life Technologies, Inc) % &
BETI0 vol%iZ e B XA -, RBRICEHL.
FBGEOEERYSER A C)IREEL.

3. 1SRG

CO A ¥ % 2= % — (FormaB L USHELE A 7 4
By AT L) EREV, CO,EES %. 37 "CO4&&ETH
MmEEELL. :

4. SO mix

BE%6r AUAOX v 0—< 2605 SO mix % RERI-
AL, SOmixhDSHIFERELTT7 /50
¥~V BLUS6-NYVTTE v # 5L /- Sprague-
Dawley %7 v PO GBS0, 72, S9
mix DAL S O FEMZGE - 72, - S9 mix DHK %
UTFIRT.

B9 S9 mix 1 mL D&
S9 ' 0.3mL
MgCl, 5 pmol
KCl 33 mol
G-6-P ' 5 pmol
NADP 4 pmol
HEPES#&#1 (pH 7.2) 4 gmol
K % B
5. HEWmHE

FYRXFAT I (2 y FESIMT381012) 12 H1EE 30.8
%RMWE LTI AFILT IV 10 ppmATF2 &) D
KBWTHAH. FHIKICBET, KBHPTEETH
b, ZEFNAMEERERZD > ORE SN LHREBRYE 2 E
RAUL7:. SBWEE, AT CHIERTRELL. &R
BRIRTH, HRYWERETIBTRAKBRYE + ST
LR, TERCHEE 2,57,

6. WERMEENBER _
KEBONE, HBRWE S OAERHAEEER(HK

65
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FEFREHR

FRETH) $AVTAR L TRRERE L. BEE
HEERABETACOERFEREICARL R, &
PIRBERITo 7. B, AEBRWEESEDY CERMES
Bbnico, ARECBEFEORBELRAVL. L8
L, BERFTORRYEREHN08%THD I LEFERE
LTHELL.

7. RS MEIEER (FREER)

MEAEER 7S AT BREL, FEIARICK
ERM B A AL L 72, SO mixFEFLET (-89 mix) & 5 W
IIHELET (+S9 mix) TORERIME L -1, HEEREER
CRBLTELICISEMEEL R /-.

W% 10 vol% P EEEH RV <y T (FILHETE
) CTEELSHE, 01 w/N%Z VARSI NV- N4 F Ly b
(BR300 KB T 100 BgeE Lz, BFEBHTHREG0
vol% L % / — )b, 1 vol%BeR/K#AR) ZHEMR, 57
BRERE L TEE2EE L%, 580 nm TORKBE
PREL:. SHEERIOVLWTARNBETOREREIS
A, TaobbflleEFEErEH L.

FOE, BEAENS9] ug/mLIZBV T ERE R
3£ SO mix EFEE T T60 %L L, SO mix fFIET T80 %
PLEOMBAETE L T (Fig. 1~2).

Lk, HEBRMERERTE, 290 pg/mLU EIZEVT
EHFEOpHMT LA VHERL TV,

8. HBRAERS L UHRBREOEE
MEEREIRIRBRIER T b L12, FEAREHERTI
ORI BE-SOREL 6 FIZ+SIMBE L § 591
pg/mL(10 mMA8Y) # REMIBIRE L L, UTAKZ2T
BWUEHA AL O BRI IBEEREL.

SSOMBIZI BV TREEEEREOUBIIE LR

th, +SORBIIBVTIAEOABIELHIESRZ L
26, WTFNORERRE 4591 pg/mL % FERIBEE &
LE-RaRaBesEHRL, [H125TRUAF4HEER
E L7

b, BEgEE LT, -SOMBTIA bl
C(MMC {1 FIBRERE T %0R) # 0.1 ug/mL, +S9MHET
sOkA7 73 F(CPIERFHBIEM) %125 pg/mL O
BETHEL .

9. FEMEROEN

EHTHE2 cn2OMREER 77 XA axAv, #iR
HRENRRERE AR B REOREL T /. X
BT 2BHERNIC, BRBRET02 ug/mLELBH LN
+ 3 F(GIBCO Life Technologies, Inc) il 7. b
DS BT S S, ELOSEICE Y ERE
B L7, 75 mmol/LiE{kH U 7 ARKBETERRER
Forfe, BER(AY/—NV3IE BERELIE) CHRR*E
Bl ZEREBRETREFERLERLIE, 1.2
vol% ¥ L W HRBH T2 MEBE L.

10. REBHOHE
£75RXaH7-0 10018, +xbbHABYY 20018

66

—— [short-term treatment : --89]
- a-- {short-term treatment : +S9]

120 1

100

80t

60 |

Survival (%)

40 t

20t

0 695 993 142 203 290 414 591

Dose (ug/mL)

Fig.1 Dose-survival curves of trimethylamine
[short-term treatment : 6 hr)

DHEPEHE* EMBET CEHEL, ko BEHEN
ELTH¥ v v 7 (gap), RBIEGN(cth), LEHEUI
(csb), Bt @kzxcHi(cte), RBERH(cse) BLUE
O fth (oth) DHEERFIWISE L. RS, FESHEE
DHBRFEF LA, LEEOSNIZIARRELRESF
&  WHBDHRBRSBSIZLAFHEVICK - TERKL
7=,
FTRTCOERF - FELE, ~AF 0 7R THE
L7

1. EROBN

Fx v TORMETLIARLED 2VIFE (-gap) 2
ONWTHREEEEREORBREELRRLL.

ERBEOEERELA T ARD 2 VI EEER
OEBIEEY, AECYORXBEIIF > THELA. %6
HEEEZHT MO LBHBENS BRBEEMEG), 5
%L 10 %RmEERE (L), 0% EEBEHE EL
7o, BROIIEERS I VIIHEILKFESEDHON
e HEL:.

B, BEENFELHAVIRERIERL 2207,

T/, DHEAHEN20 %IZWTRAOEEFHFRT
AOYLELEBRYEBETHED,EX &N _FEL
ThEHEL, —FTRE(mg/mL)d-hORXBEEE
(cte) BBIBE* RIHEBETHLTRIEY, RETHEH
DHBREE (%) * BB ELE (mg/mLiRE) TH2 =
LIZXhER L.
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BRELUEE

AR R TORERAER % Table 1~21R/ L7, b
DAFNT IVABEOEE, SO mixFEEETIZEW
TREBCEFTOE»LFENED O R (HHEEE IR
296 pg/mLT5.0 %, 591 xg/mLT7.0 %), S9 mix#FfE
TFRBWTIEEAENS9] pg/mLIZE VT Ot ikl
ERFORELFREVCBRE SN (WBEEIL185 %).

< E7z, RBRAER KT L - MBREEEER Ao
MERICBWCHBBE SN, B, REKEESOSER
13, BB LDHES L VIZIHEDATOBRBRIET
HHIEHhL, BEUDLVIIHABRERI AL DI

HZABRETERLZ. Z0E, HBRUELEREOEES,

SIMXFEFLETLRLTRHEETOVTRIIBVT b L
CHEERTOHB B AEKESIZD SN
(Table 3~4). —7, S9 mixEFEETICHB ) 2 SR
YWEMMC TR L7248, 5 X U°SO mixFETIC 81
LHBMEMBYECP CME L LTI ARE, IR
BREDREBHABEREOHEELHFRITAD LN,

AEBRWHREER, EEBEOPHIZS9] pg/mLTH .

L Z89~9.0%RLAH, BRERTHTII82-8.6TH
o7 FALOELLBYL, 4EOPHOLEE TIE
“SORBIIBWTHRKBREELBIIZS W L,
+SOMB T BE, LB BEREE LRI LAt
TERTVS., -SORETHpHD EEMEVWEE TR
BRARCEFL-BEREOSRIZDODLATVL
&, +SORBE T pHOEHIZ L W EREEOLTEE
PRBEF UL LCHORBETOBERE LEEE
0 BULTHLI LD LABBRYEICLIELERES

| RUEBHETH 5 & ML .

ERFEMDBES MY 2809 BETH 5 D, flid
0.474(mg/mL), TRIEII67.7 LMl S h, BALEREMY
WEIIHBLTM) AF VT IV OEREHIIT N &
RLTnwi, .
BEOMBERDS, AHBREHTIIBVT LY A5
NTIVDF XA 2—ZXNbRY— BRI 5 L
BAEREFRECEL, B HEL:.

2B, FEBRYENEREHIIET AMEId o1
A%, BRHETH 5 dimethylamine 122\ Tt Ames RER
TEERE®, dimethylamine hydrochloride Tl et kR
HRETRM”, methylamine TId<w A v 74—
HERCHBAEY L ORESH o 7.
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Table 1 Chromosome aberration test on CHL/IU cells treated with trimethylamine
[short-term treatment : ~S9 mix]

Timeof Cell  Number Number of cells with No. of cells No. of
. i Final
Compound Dose exposure survival of structural aberrations Wlth polyploid na
(ug/mL) cells aberrations o judgement
(hr) (%) analysed B3P ctb cte csb cse oth —gap(%) cells (%)
Saline * 0 6 100.0 200 0 0 0 0 0 0 0(0.0) — 1(0.5) — -
Test substance 148 6 103.1 200 0 0 1 0 0 0 1(0.5) — 6(3.0) — -
296 6 83.2 200 3 5 6 0 0 0 10(5.0) % 4(2.0) — +
591 6 61.1 200 3 14 1 ] 0 0 14(7.0)£ 3(1.5) — +
MMC® 0.1 6 79.6 200 13 3 90 0 1 0 103(51.5)+ 0(0.0) — +
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 trimethylamine
[short-term treatment : +S9 mix]
Timeof  Cell  Number Number of cells with No. of cells No. of
Compound Dose exposure survival of structural aberrations wntl? polyploid . Final
{ug/mL) cells aberrations judgement
(hr) (%) analysed 3P ctb cte csb cse oth —gap(%) cells (%)
Saline * 0 6 100.0 200 0 0 0 0 0 [0} 0( 00)— 0(0.0) — -
Test substance 148 6 72.6 200 1 0 1 0 0 0 1( 05—  3(15) - -
296 6 66.5 200 3 1 2 0 0 0 2(10)— 3(1.5)— -
291 6 378 200 7 10 30 0 0 0 37(18.5)+ 3(1.5) — +
CP* 125 6 61.8 200 3 44 142 0 1 0 146(73.0)+ 2(1.0) — +

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)
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Table 3 Results of the confirmative examination of trimethylamine

[short-term treatment ;-S9 mix]

" Timeof Cell Number Number of cells with No. of cells No. of .
Compound Dose exposure survival of structural aberrations w1tl¥ polyploid | Final
(ug/mL) cells aberrations 1is (% judgement.
(hr) (%) analysed £2P ctb cte csb cse oth —gap (%) cells (%)
Saline * 0 6 1000 20 0 0 0 0 0 0 0000)- 105 — -
Test substance 378 6 42.2 200 3 7 17 0 0 0 18( 9.0) 5(2.5) — +
473 6 23.0 200 5 15 41 0 0 0 45(22.5)+ 7(3.5) — +
591 6 6.4 200 1 14 35 0 0 0 15(22.5)+ 8(4.0) — +
MMC® 0.1 6 58.9 200 6 35 69 0 0 0 80(40.0)+ 3(15)— +
Abbreviations; ctb:chromatid break, cte: chromatid exchange, csb:chromosome break, csechromosome exchange, oth: others,
-gap total number of cells with aberrations except gap
a)Negative control
b)Positive control (mitomycin C)
Table4 Results of the confirmative examination of trimethylamine
[short-term treatment ; +S9 mix]
b Timeof Celi Number Number of cells with No. o;f cells No. of _
Compound ose exposure survival of structural aberrations thl? polyploid . na
(#g/mL) . cells aberrations judgement
(hr) (%) analysed P ctb cte csb cse oth -gap (%) cells (%)
Saline * 0 6 100.0 200 1 0 0 0 0 0 0( 0.0) — 3(1.5) - -
Test substance 378 6 524 200 1 1 4 0 0 0 1( 20)—  4(20)— -
473 6 42.1 200 0 2 9 0 0 0 11(.55)=% 8(4.0) — +
591 6 16.7 200 7 29 8 0 1 0 90(45.0)+ 3(1.5)— +
cp* 125 6 53.9 200 11 M 121 0 0 0 126 (63.0)+ 2(1.0) — +
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 controf
b) Positive control (cyclophosphamide)
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" Combined Repeat Dose and Reproductive/Developmental Toxicity Screening Test
of Trimethylamine by Oral Administration in Rats

28

FYXAFILT I, BERRD OB, NS 4 V&
WLEReGASEE LTHEENLLEWTHLY.
ZOESEIIHEY, BY, HICAORBRIIKEIIHFE
L., b FBXUBYTIIBABEICL > TERIN, &
& FHEICBLWTREEZT, YAFATIVHEH
FYRFALTFTIVAFY R TRPICHH S B2,
v FTIE, TORBER(FP) AFLT I ARV —
BYDERBRIBEISGONTHE Y, TORENLRER
MOERFEFITA TV,

19844, 4 ¥ FOEN— L TRECKRFISETS
COHERIE T, KEBIZKEDAFNAV T ZF
PR &N O, FBORENSEEL, Z0EbLZ
O FETRIE, HE, BE, BEORBEIEMLALE
FlL, EECBIABRRKOBREFLAEHRE L THELTD
b4, BETON-BWEROERDG, ATFTLAV Y
7o RO RIESB I UAREEN S L EARESN
TWVnS, RRBOWBRWETHL M) AFALT IV
AFNAVIT= FOFERBYTH LA, Fk<
AP AFLT I U RESTHERBHAE L OHAER
DREWMFIIF R THBOONLETIHREL D
27, LaL, MY AFLT I ORBEKRSERBLIT
ERRESH IOV TOREI 2. 46, PURAFL
7IOREHRSEN - £MEEERKGRBREITV,
gE ot 2 KERS SN S LUERBENZ L TITK
HRBORE - RECRIZTEGIIOVWTRILL. ¢
%z, Sprague-Dawley % (Crj:CD(SD)IGS)7 v F ®
BB (& 13UC/BE) 12, LU AFAT I 00K, 8,
40 B X UF200 mg/kg % XECAT2 AR 42 & U RALHIR 2
EREELTEORS L, SO TRIRAMETR
2R, HCIHTEHMZEL o REWELR L TR
5E2@EL. KBERILTOIHICEHSND.

1. REHESSH

200 mg/kgH SEIC BV THIZ2H, HIZIFORT
PTG, MEHEE 12200 me/kgik S HCREEN
WBEL L UHRSEEORE, BHECEEDL L TRENR
it BELEEOBEERLHETEHEOKES AL NI,
§ 7 EEOHECRAEAEOMIGIGER, BEEOWND
HOVIEELQREBIV TV I VBEORYNFED
% (FAd

BOGER LUEREE, BEOREEE, RRELR
BIUMEEREEECI NI AF LT IV E50EE
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2. HBEESY

WAL, MigEwoRTRE, FHREI|IIE, MY XAFN
TIvBEEOEBIRSH LN, o, T, SHRBE
UHBREOREIBEINY, ERE, S%kE, ik
MR, REAN, EREZOTICEREIZE L) AT
VT I vREOEEBI o1

HERHAR WMESRE WE4BOLRE, HAER
DAHDERR, thH, EROKEL LUREIZL MY
AFNT I vESOEEEIRDON o .

3. ®EAR

LEDORBRBED, S, RRBREHTTEM)AFLT
IVOFRERSEHIIETAERRE IMEL L 40
/kg/day, HREFEEFH L EEHS IHHEIIZ200
mg/kg/day, 7, ERCHTHEEREL 200
/kg/day TH Db L HRTE 5.

Bk
1. #HERME

AREEIZIL, SEFALFEHRGEE) L YRS
Y RAFNT I rOKET(Ty FESIM381012, EF
£1308 %) M. FPUXFAT I OKBRIIER
FEHT, AdWELTI0ppmlTOIXAFAT IV %
EHLTWE., SHELEMV) AFALT IV, AFE,
EEE T CHBEELL. ¥BRPEORBRMHATORE
i3, BAEHBYELRUTTEMTHILICX0TE
FL.

5 hoTIE, HHBEEN/Z308%KEFEHE BEE
B K R, SEFEST 907SAMICTHRL, ¥
ROAEIIBVTY 1E0HSHEN 10 mL/kgFEIZ
LAY ICeErREL:. KBPICRB L -ESRE
(0.08, 0.40, 2.00 w/v%) IZIAFFERED M) AF LT
IVHEREEIRTVWAZLEZRELL. 2B, AEBRK
HOBEBWEOLEM IOV THER L #SE, 0.08~10
w/VBDBRETIX, B, EXORGTTIL2LELS
ABEETH 7.

2. {EMBMS L UREERS

SHERITIY, EEHEL L 7ERICTEALZEERF Y —0
Z - Y N—RAKEEET t ¥ — £ E D Sprague-Dawley
%5 v F(Crj:CD(SD)IGS, SPF) ¢ L 7. BEAL/:
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ByWid, ATR2:8R, Bl BEL RN TTFRATL,
HRIRERTHOGEZ T, BIIBRGIC4ES 20
liSB’CﬁF‘J%%@%L’Cw%QJ%%E#{L, S5t
BRTAOGE®*ZEL T, KRENBILERSMMEC
EOHFTLT, BBEL OMHESI3CEERLS.
BRI EEERE24 + 1 °C, HHEBRES0~65%, &
ST 15 /8 7 & NI BRBE 12 BB (4R R 7R ~ 42487
B IHEH S W -AEET, SEESER — 2 @Y
CINEL, BEEAE(CE-2, BERZ L7E®) B L UKE
KBREHREREKR) % BHICERS 7. 5140
(REHZE =1TEOH) &0 BEYIcowCit, 75
ATV BTy VA —JCNEL, REE LT
NV THF v 7 (ALPHA-dri, MRS % 878 L7,

3. BREROFZTEHLURE S

FRABROBTEREL, REBREO-ODIERL T
RABROBREBLZUIREL, FHAROKRESIL, &t
BORSENTHABROGERE L LICBELS. St
O&5EBEEFHABRTIZ, 250, 5007% 5 0°12 1000
mg/kgD b ) AFNT I LR EBHMBBERZITDOS v b iz
BE LICHR, 500 mg/kgix SBETIIHETLIH, MT2
B, 1000 mg/kg$x 5B TIIHET26], HTIB DT H
BOOLNTz. 250 mg/kg U E DB EHEDEFEMIC BT
bwiwmmmﬂﬁﬁant.1t,—ﬁﬁ%@%kt

LT, 500mg/kg A EDIEEBHCRELY, KEOET,
HBEORANBOOLN:. BEHOHBREICEWT
ERK, BHIRORE B X CRElt, BEOKREILLS
CIHRDOEBEDREBILENZ SN, FYAF LTS
Y OKRBWNIET A I IV ETHEB~OBENL AT 2 =
L6, BERORSERFHABRICB VIO LN
HILBEDORILCEAKIL, M) AFLT 3L RBEBROYH
WEBRBEEZ ORI 250 mg/kg DEERE T2k
EDHIARMOASBES R, —RKEOT(L, HibE
NDEBUIHETII 2 o720, REZRSYT2 &2
H, —BRBOEL VL, HILEOESIEE L2
TREFTFRERAI L, L, REZOHRSEN - 45
REBHHETHABOSARL AHENRSEHTE
ﬁ&oﬁmgw%Zﬁolzréalwnmmgt BREL

. PRHELTRAKR 2 LTERENRSOLR HUN225
my@r*%Lr 4 HREIRESMEORS L, B8
TRBERS LENRBEOBWE B L. FORE,
B DRI, —RBOTL, KES L UE
HEOHR, MEFRES L VCOREEREEEO N
THRIZOHSHALR MR FAT I L HEOESIEI LD -
2. IRLDIERSG, FYRAFLT I D100 mglkg
NIAHRMORERESTIE, HkE: SHEL2SES B
My ZENTEY, QAMORERSERRBOEH
éthdﬁT?éﬁ&féétﬂﬁtt.—ﬁ,bU
AFNT I D250 mg/kg DIFSEITHERSIZBT2
RCEREDOYFETHY, 2HBORELSIZL -
THRGMMP I T 5 TR s h . 1L
LOBERDG, FHRBROEHES200 mg/kg & BEL,
BPTRAEKSTRLTAOBL U8 mg/ke k5 L MERAES
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R ERL -,

ERRE LT

%E, ﬁWﬁtu&%mm%bux+»7\/#§ﬁ
&I THRES L.
BEREBEORSHRE, BICHL CIIXR2ER L 2
BEOREHAM S X URBHMETHE, SREMETC
2HEMOERFKA2BR, T, BIoHL T ZECHT 2 3 R
LR 2OLNL I CREBMOKENEE, %60
CRELZMTIIERAM 8 L Togn%, WE4H
(FEB=MFOH) T, TRIZLADIHEL 2o 7
BSR4 BAHS B EC, TR L2 Do 7= i385
HE, BH1E, 5 FVHES:BAVW O8RS L7
FHOHS TR D O FR3FORICITY, S8
L#%T%ﬁ;%ilméfbmmUuﬁﬁhowi
BEIZEWLL.

4. HEBLIURKRE
1} ey
A —REIREEDEE

gL beflizont, AESHTEE 1ELLE, &
SHMh RSO 2EL LEEL /-

B. A&

BieflizonT, H51059H), 7, 14, 21,
28, 35, A2BBIUMHBIZ, BIZLHIZowT, &
51, TBXUPMBIHEL, TR TICPHBLEL
HETIRFEES21BLU28AI, KEXRIZ SN h o7
METIEE IR E35% 6 T2 BIZ b RER IS LT,
T, RERLUZHTIIERO, 7, MBXU20HIZ, 4
BLZETIIME. 488 LUBMBICKELHIEL
. KRR SNIAPHR L 205 - 11, 125
YA (B chEE@ELL:.

C. BERAT A

T2, 51, 7, 13, 29, 358 L U41 Bz, T
i, #51, TBIUVIBRCEhThEEE L HE L,
BRHECTORBEFIWEL .. 2BMORBRYEHOE
HEIRE L ad ok, KBRIHESN LD lETlE
%529, B5BLUAACLEEERMELS. X547
RELI:METIE, IR0, 7, 4B L U208, 4L
LT, MEOBLUSHILENZAEE T COEN
Er@lELL.

D. &A1

EFDIIIDONT, RENFER I 5 T CRESRKE
BEZL VEAEEEL, REHOM
DFHAREEH L.

E. ZI#E

ﬁﬁu##wam&ﬁ#%ﬁﬁ&@ﬁ FEER O i
FIHITRABSETITo 7. 200 mg/kgif 5EN1ET
&, REMBFOZTEEZIICHEITEE L 720 (KR
I0HBECRT), FHEAOBRICXBL S LT &
EXREE.

REDHZIIEH, BB L VBEEATOBTFOLE
EZRRB LI 0ITY, RESHESA- ML, 2
NDHZFEFEOHLREL THEIOHBL, BIIHE L
2. REDERDS, EEHIISVWIKBER(GZRHIYH
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EERsEY - ERREBUHEER

/EIESWE)X100), THBRE(ZKRBYR/ XESHY
F)X100), ABHGE»POXKRICKELL-HEB LY
+ORICER L-BEHORE T RDH .

F. 9 L UHEREDEHE

RREED L IO BADE S 7. DRI
HEEBEZ TSP OVTIIFOIREZEHEL, &
BEHETI Lo BRIV T Y, SEEOMELD
SIREREIER E O REEOEEL HIRT L TRHEL
7o, DRk IEEREFEEBELL.

S OFEZIIFIOB~11BIIERL, OB
SWPBETLTWAI LA LLEWIIOVWTIE, £
OHAGMHBERELL. FHIBE2ABET T2 L5
FERT LMW, BBZ98HE L7,

S EEE LB oW THIEHM (ER0A» 5
SHBITCHOERFEEL, HEE((ERHESE/X
REEN B X100) % EEEIIDWTRD 7.

G. RRE

AEEHOMIERSFIIOWT, K56 EICEYER
My — JICINAE LG4RS 5 WIdHEER © HRELL
T, pH, #m, €A, ¥, v/ -5, rhv
#H, TYLECEREBHEE(I ) =7 v 7200+, NA T
- ZEEICE Y, BRLCICREELHSICLY,
FThEBELL.

H. MAEPRE

BApIIE528081, 7HLAKIME4ED
BHI, TR LA L 2 h o oM T iR25 B8
WHIZ, KB Lo - IIHZES54EBOEBII, TH
FHRETH L 01806 24EFREERE &S5, HIBIZEL
Ly MV Y — b b Y ARRERT CTHEEB R AEHR
I hiEmL, UTORMEEITo7. XTFr 8+
vARHGERE L TR LOELS%LT, Juto
U UM, ERRS oYK T T T M OeEEL
B, CA-1000, HEERABTW) L HWEL L. &\
T, EDTA 2K #H&EME L THMm L, Coulter
Counter Model S-PLUS N(a—n¥—x b7 bOo= 7
AN XY, RMEKK, OO, FHROKER,
/AR (BLE, BEIEHNE) 8 L UMEEE (BEE)
FHEL, IS FRIITHROIROGERE, ~~< b2
oy MEB L UESRMEkMEZFEES S LA, MK

O—EITgEAR L L, AMERSE (Wright-Giemsa %

) EHE L. 2B, HBREZLUILEHERICOV
T, @R EREELRE L.
. MEE(LERE

MEERERAOFMICF XHEE, ~3) v 2 &R
FLTHRIML, M58 L CREOCHARECERH N
#E(COBAS-FARA, O a2 - ¥A TV /) AT4 97 A
) FHAVWTRESRE(Y YLy VE), TLVLTIViE
B (BCGE), £a LV A7a— Vg (COD - DAOS),
FyFY 54 FiBgE(GPO - DAOS#), 7 KU
(7 na¥+—tEG6PDHE), REEXRBE(VLT -
FGLDHE), 7V T7F=rRE(affek), 7TAHY 7T
3 2775 —¥EH(GSCCH), GOTH X UGPTiE#:
(IFCCi), B ¥ WY Y BRE (Jendrassik/Grofik), #
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Ly LBE(OCPCHE), ER) VBE(E) 77 VB
EiEE), yCTPEM (-7 VT IN-F-HVKEF TV 4-= b
a7z FEEE) FHEL, A/GREER L. F7,
CHEEMESNEE (EA0S, BMALT)IZXh, BFK,
FMYSLBLUAY) Y LDEEREL X ERE) ¥ #l
E L7
J. REFHE

Bk, @FionTHRL, 8E - dEoniRas
BE{To7. OB, B, O, MR, PR Bk M
BB LUBE ETEHSLIBEBIUEELKDESE
YREL, Y THEEERESES)CEHRLL. BT
IR B I UTFERHE L, MEIIEREMET Tk
BB E, FORBREE TRENEL, BRE(GER
H/EREEB)XI00) ¥ L. £fohk, TEE,
W, HE, I, B, SIF, M, O, MR,
BRRR, &, B, BEBE, BBRIIRY »ovEF, TERY »o%
5, REME ABEHBIUSTOESMOBEELS
CIIET RS, £TCOMBYORE, MRELZLTITFE
1301 MY Y EEREE 10 vol% R V= 1) Y HE(pH 7.2) \LEE
L7, BEABRERT-7. ETOHHYOFEES &
USSR ERE 77 VHUCEE L TRIFL, 20k, ES
RED-DHIZ01 M) YEERH 10 vol% r < i
Bl #REBIUVUERAEHOHESSFHOBEE L
REW, EECHETT 74 28R EL, AT HF
Sy LA T RERIToC, RBHEERESER
L7:. B, WMEBIUHELRE, RELSTIRES
BEOER, BESZDLALBIIOVTIE, 2flod
WII OV TIRBABERESER L. '

2) WHER .
A ERBOEE
MEOBIERKER+IETR) 2 #/, 2 ((&
B /ERBER)XIONBIULEBHEE((HEELRE/
EFREH)XI00) 2 KDz, ERIIDWTIE, NEHFE
DEEB IUHN A, i ((EoLBE/HoER
HOX100) #EH L7
B. ECRMOEE
FCREFEAANR, BAE((HEELRB/ER
BOX100) B L UHERO4BNEFE((ME40 DAL
B/WEOB DERE)IXI) ¥k, HTIREHKL,
REOEEBIUARKEONRMBE LT /2.
C. #KERAE
WEOABLU4RICHEBNICKELBIE L /.
D. &l
WME4BIZIEFAT - T AMRAK L D BIESETHIR
L, EBIUABSEORRGBErERL .

5. HEtEER

TREL L PIEHREIIOWVTIE Fisher DX
BREXTo7:. HREMAGF¥RERROIS, /L—-F5
¥ L7 — # X Mann-Whitney DURRZEIZ L 0, B
L— FOAEHEII Fisher DEEHEEORBIREILL Y
WHEBRLOMTHEEREL{To . FOMOKE, &
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ﬁaéawKE%%WWOMM%,ma&w#&ﬁwﬁ
BLUBREEERE, BETLICBO D B v il
ter CEDFEHEE 1ERE LT, DunnettiZl2 L 2 % &
HERE AT 72 HEKEIOTNRE5%E L7,

ER

1. RERSSEY
1) —RRikeE

200 mg/kg HESBHIZBVTIE, BTHRS5H %5 U0
#5428 2% 161, TR 22 (3% 5-38 B)klf?ﬂ@}E
CABH SR/,

H5 2501 HET, #’“'—:7—19!37}’6?;11,1@ HlliE,
RETRE, WPREEERL, SECHT B 2 & 5L B E B
@H%Wﬁ%,ﬁﬁ#%b%ht.&#&ﬁt%tL
7o gL, BREI0E»SHEERRYTIEH - - A, FHE
HIE, REIPRE, Rokms, HKRDOET, B EE
éx‘:)’)%ﬂ%ﬁialUﬁﬁlﬁﬁéﬁﬁé#-”b%nﬁ :1:37)
Rtﬂfu&%uﬂﬁe,#ﬁﬁ%umﬂ,ﬁﬁww
EMNBEINL.

EFBWTIE, 200 mg/kgREHOMIZ BT, 5
9 B EARZRHEEATI0BUIC, EHEIFEZAIFIC, ER T
DREEGHIEN, ThEABESh, FEOBIZENT
b5 98 LIk, VLHEAT 10612, ﬂ%ﬂ?—ﬂ&ﬁf)‘Sfiﬂk
CHHEA 1B, FhehiEsEshnrs. 40 mg/kg L F %
GETI, BRE LI BREOREIEE N, b o
7-.

2) & (Table 1, 2) '

BT, 200 mg/kg X 5B BV THEIL I EE
Db ho 79, IR ERE I BRI ol L
TS BEDEIMIFHER AT & 7. 40 mg/kg
DT OREROGEIL, BEEE FRIZHZ L7

KT, w;%gzﬁwﬁtbux+»7\/g&5
HLOMTHEELITAD LN b o,

3) $BAHE (Table 3, 4)

200 mg/kg RS HOMOEEEIL, 5138 L 041
BIZREIRAS L. —3, MEDEEE I, pEEEe
FIAFAT IV EHREBEOMIEEZITO O AL
ot

4) RiE

RBEOER, %mt6w7n®$§ﬁakowfg
MIXFVT o5 £F Ltz 5h a5kt
BOLhEh o7,

5) MAEFIRE(Table 5, 6)

- HETI40 mg/kg L E QRSB IZB VT, FEsRmE
MERREDHELEMA LRSI, fth o> 7% 1f BR 3G
DHMERBICEENTD LN T, HEAESRE BN
TORH, BESCOEFREICAS NI EET
LEEROCNBEMBED LN ol Eht, B

MLEEETHD UL 7. E512, 40 mg/kg#H s
B TR OE &L wL WHE RIS, 200 mg/kg
BEBIZIZED N2 EDPLEBRELEEETHS
EHIETL 7. #ETIE, WTEROBREEBIZOWTY b ')
x+w7\/#5LE@Lﬁt%1Bh6Wmu
Nihoi-.

6) MA4(LFIRE (Table 7, 8) '

KD 200 mg/kg R EHIIB VW IHABAREL L 17
VTSIV REDEELBL % O VI RESHBEB LU
IVT TV REDEERIEMAED 50

WETIX, 40 mg/kgﬂt@&%ﬁ?tlsb\fﬁigifé
BEDEBELEMISEDO SN,

7) IREFRR

A IH#

1. WIRFRR

200 mg/kg 5B D 76 DB T 5 IRE EAnshn,
09 H3FIIRRME, IFNIITELER b B S 7.
X561z, #%%ﬁ*a%tLrZW%ﬁbswoﬁaﬁ
BRIKREH 2 B REOER AL S R, FEC L8
DIFNITBI BRI b D AREIEAED & e £/, %
thzﬂmabthmtuhzﬁH”Lfsb +
_ﬁhb;Unhﬁﬁoféﬂéému”%blwﬁh
KHREHRONBY I BR S NT-,
%%b;vﬁﬁtﬁfummmwaﬁﬁrﬁtL%

IHED1H, 40 mg/ke XS BED 1B AEYEAE 7N (N

< D5 5200 me/kg iR S BED IFNITRIVIS S L UHsSE
DN RS RS F 7, L2260 Cidiggs &
U“‘ﬂ?ﬂﬁ(ﬂ]‘ﬂft%il/fb\f:liﬁ‘, TDHILD1HITE

- Bowked, InIRE ) ¥ 3B DN 2 & Ui BI g

Bt L UEA»ED LN, D1 TIIFH DB LAt
ANz, Fof, ﬂﬂﬁwﬁﬁtwtﬁﬁ,Tﬁu/
NENZBEREBIES AL R,

0. H#EEE (Table 9)
ﬁ@%ﬁiﬁuu,ﬁ%#tbvx%»Tsvgﬁg

HLOMIIAEBZERZO O b o,

/N FRIBHR#ESRE (Table 10)

R TIL200 me/kg 1 5B DI S MR TR - B L
RIBIOREE TRE LB FRRO LMY, R51m
FIRC L2200 5 1B OBBE THERLS L 0°
H%@ﬁ%ﬁ%@%ﬁﬁ%bent.:neoﬂoﬁ%
L%Tti%ﬁ%ﬂi:%ﬁﬂ@?ﬁ@ﬁ%%nf:tiz‘n, Bl
ERNBONIPITIIEN LT, BRI

BERONPTHEFROBL F N EREE S hre

I, PUAFATS YEBRGHETIRER L BAE
HON, WOBIE LB L TREDEHI TSN
EHE@IL S UICHE E I RBERBAEE S h -
B, MBEE MY AFAT I L ERSBOM CRESARE
BIUBEICREO»LEZEIBOOR L h o7, D,
BRELGCTRINBHECHTHFRE, 40 meg/kgR 580
BETY v "ROBBEEERTALS L1,

RIBR B & UM TIE, 200 mg/kg % 5B CH 5490
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FIZFET LBI0 S BERICELI AN 16 CER
FEH LR, T/, 200 mg/kgir5EEB L UHEEHD
BEgID) v AREENALGR, fioflE L TRED
BWE T ERICFRERB LU U ABOBBLBEES
ni-hs, MEBECTERBEEBLIUERICHSL 2 RETE
o XoF (R/ & R RAR

B T13200 mg/kgiX SHEOLFI OB BT LENE
EHEAED O, HETIREMARORTE, HETH&T
IAKIES X UHSELR > Tz, T/, STIOHBEICEE
RBHACREFDH LO2FTIHEE, 16 TIIHMISEE
Do Ih,, BEIIAFEALNEFILH /2. 6
12, BB OERS X EEOREMhoBIZ I EN
o 1BOIRE T, FHIEICEERN, s L RE
WA DB T, HETEIOKEXZED SR, 5HE
FUIFET L2 2B TR B IR LR OB AEIE S
Ni-idd, 1O+ BB I UZEBORELRIZS -
M, EBOKEBETHICGFROEELE) KENALN
729, MOBREFRRIEIZDHON Lo

FEBE T, 200 me/kg ik SEETREMBFICET LA
oS L, 1GIIRBHOEFEIFEEI . T/,
200 mg/kg¥x 58 B X U BB PR B O RRIHEA
Ao/, MEMORBHEES L UBEICERZRDS
hamotz - .

Bl T 12200 mg/kg e 5B TR PRI L7261
DHL, 1ENICERIFEEIN. T/, 200 mg/lkgix
EEBIUHBHEOIILALOPNZENENS X UBE
BEOLZNAONIN, BERORBEEL LURE
KEERED DT, '

$7-, 200 mg/kgix 5B X USMBETIIBROKRHE
MR REMRMAE, SIHICHELED, LROLHICE
/AR DS, B AERMBEOEFEN AL NH, HEE
BORBEEBIURBEIIZZZDONd o7,

Fofth, HEREOEKIE CEEOMIRHEME, FETL
1EORCRBIEOH LA A S NT-H, HMNBREREIC
KREEGZEOHOh D o7
B.

1. AEMR

200 mg/kgx SBDOTH O §HIZITREHN AL I,
F0 S LEILRAMER, 4FIIKEZES TV F 7,
408 L U8 mg/kgixr SHNK 1P EEICEEH S
WEERDANALN. RSHMPRCLAIADCE
BIUVBETCETANEELTwiiid, Bigo/ 1t
BIUWOREILFEOORT. F0i, 200, 40
mg/kgk 5B B L UM BEOMRIC S NELEHEDS
n7-13d, 200 mg/kex SEIIBROKEEN, B
BECEHFRBCAtad 2 VWRFEREOHESA SR
7.

0. #{ESEE (Table 9)

HOBREEEILE, HEHE M) AFALT I VEES
BLOBCHEELREZO N7
N, FREHEGFRE (Table 10)

FETI2200 mg/kg#k 5HB L UHBEOREEHWE
1FICABEOIEREAGH, Z0°) bitBBEENHIL 200
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mg/kgx G HOME LE L TRHRENTE, BLEII
FEROBBEE-oTHY, BlZdAtEEFEEIN/.
—7, 200 mg/kg¥e 5 BHOTEFOEIITHTESW LB
BIUAILEEFAGRHT:. 0O, ERTIZFET L
Pl I I EEAEE SR REICEREE
ZHONL Dol

B TI3200 mg/kg RS EDNBOHMBIIRELED
BEESPLEOR, 0 bHEFIECLFAZE TS
FlOFIE I EMD 5 WV ILEE, KEAROBRENZDSL
niziidy, 76OBETHICKERLHFFALOKL. £
7o, BEOBEMIOF & E L THEV-3fI0fKE Tt
BfASA LN, F0O5 H2H8 TR AFENED
N, HBEOAOGEHETY, BEDH L \VITER,
REMBOEEE ) RELEOABEEFEESN,
DILIGIORETHEICIIKES STRFEL AL,
—77, BEFIFRE L -6ITIE, IREfAIEICEER, B
LU HIAED O, Folft, WREDCIFHOR
EHEEIE - O BEEMAS A O N3 D, 200 mg/kgx S BNE
BB DEIRIZAISEDS, NIBEEOEROMHIETEIZANME A
2% (AN

BRI T 12200 mg/kg i 5B CTHRFIIFRTT L 7216012
BEEOEFEAZD O . F /-, 200 mg/kex 58S
L U BIBEIZPIRBI B OB LA 6 7oAt RBER
DEBEEBLUVEEIIRAO ML EERZO LD
7-.

Befg L, 200 mg/kg % 58 CIERPIZFRT L7216
WEHIEO ORI, 200 mg/kgix 58 B L USR8
B L AL OFTHMEM R BBEZENLEF A LR
7o, MEBORBYEESIUEEIIEGED ALY
27

Foft, TRTEBEEIHEEERAT, ARAE
DZEREY, BHEY Y RBEIAGR, LTI
BT/ BHEALY, MTIIMmEICERILEN, RIRE
TEEEORIRHENZD o/, MOBZSEEICR
FRROLOhLrol:,

2. SmRESH
1) Bay
A. BB (Table 11)

HEMOBEERIC N AFAT IV BSOEBET
ool
B. XZBEH#(Table 11)

EREEZ S U240 meg/keg R S HOE 1T, 280
OXBRBBIIRB L e oz, T2, KB LKA
ECho - ENWHs, WHBEICIE, 200 mg/kgiE 58I
1#HBH o, LdL, XEBE, FKE, AE»LK
BICULELABEBLIUZOMICEG LA-REHOO
B, #BBEEE M) AFLTICERSEEOBICE
BxuZovonihol.

C. s & UHEIRE

40 mg/kg B SHOIATETHBICEROBEN T
Sht, EROHHZFROET LTV, RACIIESE
LT/, #0Oo8miZid, 2%8 L UEFIRENR
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FUHBREEN 2o, 200 mg/kgit S HEOMEIREZ
ETRIFTHo7-Z bhd, 40mg/kgty5ED1IHIIZH
CRIMEREOTRRII M) AF LT I v BE50ORET
EEINPE S HF (WAl

D. HEFS L IR (Table 12)

40 mg/kg SO 1 IAEIE25 B i g L 7245, fb
DEPIIIER22 ~23 B SHE L7, ITELMA24 B8 %
Bza0E, ThTRHLODDLEEOREBRIFERL
RECBVTHOEARBRENCEDONIHRTHA S
E, BOICHBRAERETIIERIEE2 ~238 ICE
L7z2&dth, TOIFOEIZ N XFAT I 0 HkS
OB TIRVTEESSV LML, HEERB LU
RN IITEEREE P XA F AT IV ERE5HLOH
CEEERBOLhEd o, .

E. SEIRBOAE, EHRES L UBKRE(Table 12)

200 /kg S BHCHIR2Z2B T LA1BI2 &0,
IRE I, BREB LUBERRICE, HBEL ) 2T
VT IVEREBEOMIEEEITD LN Do 1.

2) HER
A. %75t (Table 12)

SR, HWWHER, B4R HEROIAOEESE,
HELIRY, WEIBOLEES X UkRICIE, iR
EPIAFANTIVERSHEOBMICEEEIIZEDOR
Lhrorz. FETRIZ, HBEETSH], 40 mg/kg#x 58T
781, 200 mg/kgx SBETIFA SN, FREHHES
JURCRBICHFENEMIED N Do 72,

B. k& (Table 12)

WTFNOEGE O MHEE b1, HBEL RN REHR
BERL:.

. C. e _

WTFNRDOHBERICOARSREIEZD ShY, WE4LH
DERCBOTLHRBRECEFEIZO O h o2,
T, REROHBRTHLERIBSESWL2)o 7

EE

200 mg/kgr 5B DOET2H], HTIFORTEHERS
Niz. INHOBWOEHO—AHREOELE LTS
BOGE, REPRENALN, SLIZHETE, HIE,
IR REE, IFBAEOBL, KESL Vo —iRED
Bk, TLHROBR, HEVTRLEBLV
BECEFANEEL, EHELEOBHES L UfE
fghnb i, P AFALT I OBERORS SRR
BRTH 200 mg/kg Ll LD ST, BHL—XREDNE
B LUHBRFRE S 2REAEDLATVE, Th
5 DEMOFRIZHE S » TR VA, RO R ER @
WTREENREIONE, T, FURXAFLTIVHE
B b OMEEAMHMWE THL I L2 s, EORS
T ) BHES X UBERE LR ICEE L gRES
o BLTw RS Y. ARBOFROESR, 200

 mg/kg kS EOMEICHBREORELS L BES

DIFENFBESh, RELEFRENER, WEBLU.
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BREOBE, BEM, &F AFISBRESAL. 37 F@
BoOZEiz, BLHBLCHE, BELLIIEETH-
EANERICOALRTVAS. —F, FPYAFATIVR
ZaAFIUTEFNI) URBROT IR INTCHET
ENFBHOPIL Lo TWAEI RS, IPREEEIZNL
ZaF VERUORBAERERRATREL, S5IIHRE)
T L CHEFEAB OB MR EER R L & -
b ELORE,

EFEWICBVTIZ200 mg/keR ST, H#5H%H—
EEOFHEL O FILRERREFEESHh, AEOET
BHEENMOIRERSALNE. PYXAFALTICD
BEREORSEMRBE TIE200 mg/kg D52 h KE
DEMIFIHED SR, 125 mg/kg xS B TIIRETR
E7%, 350 meg/kgH G HTHREISASNTVWA I M
5, RRBRTEDSh - OAEMIMEERL X UR
BHRESEO—REOE{LII M) X F VT I V50
EEILBbDEEXLNS.

KABRTIIRBMAGEREOER, S0iBE, #iE,
AISFHEE ORI - 7B BRI L OB ATEIEE &
Nz, P RAFILT I OKERIZIEEEREEN D 5
ZEFMONTEY, FIBHEIRBEDEIC L b 185
HEMERITIENOY, HLBICALN /- EHEMRE
B MY AFNT IV RBBORBUSEI (B EER
L5, :

FURAFAT I P RECHEBECRBEZ, JYAFN
TIVRM)AFAMTIVIFL FE LTERED S HEH
ENBY, BBEERICIE, NAFALTI VRSO
BRSO BENSRINT 5 & OBENL LN
FUAFNT I ORE, RS TH BT
BTSSRI ITRENEL 50D, RRERIC
BT, RESZBREOEMNAME TI340 mg/kg bl £
DG, HTIE200 mg/kgx 5B TRD LN, 200
mg/kg R GRHEDOETIIZ LT F = ViBEORNNEA S
iz, LAdL, ThooBiEBRUAHEROETREF—7
PORBTLHETCELVEDS, SEIOXBTEIDLL

RABEZIERIZ b OTHLTEENBVEHITL

7z, T, REBE, BEBEEL L VICHBEMERES
ROVWTRIZS, BRORE LS CICERDAL Iz pR
RERBRELENLSELITHENEZ SNALEEOH
BARD 5 VIR B T 2 EBRSE + RET HFR
BRLLhhholl b, F)AFLT I VDS
KET(EBRERBA IRV DL HIFL /2.

PEDERDS, 200 mg/kgD b 2 F LTIV OR
BEHREGCLVEWHIEELAZ L, BETIEREDRIIY
HlEms L URHEEORBIPALN, ML LIRS
WEOE L WREZEFBOONLZ E»G, i
MO —BHFEHFOLEEREIX40 mg/kg/day L #EE S
nir.

REBEREOKR, LEBERBICMIAFALT I
FBHILLBEEZONBREIRD SN, HEBEE
DHERIIDLBIA SN 2o/ T/, BHEBYORK
BE, ZHE, SEHYOLER, TIRFAMH, WHIKE,

HIRERE, ERBBLUEREL O FIZERDOETE,
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HH, AEBIUREBICN)AFLT IV RE5OEEID
oot D tds, EREEFENL
EEREIIMHE & 12200 mg/keg/day, ERIZHT AE
ERE 200 mg/kg/day L 2 /. Eido@Ey, b
VAFNTIVRAFVLAV I T FOTERBHTD
D, AFNAVST= FIRERBEEETHI LEHHG
el TVES, PYAFLTIVIZREOEREER
Do Lo,

DEDERDL, REBEGTTR NI AFLTIY
D—FEEOEICET 5 EEH 1340 mg/kg/day,
F7, FMREFSHNLELERDO ORI EP S
B EIIERE L 12200 mg/kg/day, BERIIHT A&
{ERE 200 mg/kg/day TH D LHEE SN D,
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Table 1 Body weight changes of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg)

10

200

Days of administration
1(Init.wt.)

7
1
21
28
'35
42
Body weight gain
142

379.0+11.7 (13)
398.1+14.6 (13)
425.4116.9 (13)
447.7£19.9 (13)
473.0+24.0 (13)
195.3+26.6 (13)
517.3+32.9 (13)

107.2+28.1 (13)

378.0+14.0 (13)
400.3+20.0 (13)
128.7+25.0 (13)
453.1£28.7 (13)
478.1+33.6 (13)
502.7+35.5 (13)
5216355 (13)

112.5+22.2 (13)

3795+12.2 (13)
10524161 (13)
43334211 (13)
457.1221.1 (13)
48154254 (13)
504.3:£29.4 (13)
523.1+32.9 (13)

110.5+24.2 (13)

379.2+11.1-(13)
393.3+£22.9 (13)
413.1230.1 (13)
420.2465.7 (13)
448.3+43.2 (12)
472.9435.8 (12)
. 495.5%17.5 (11)

88.8+16.5 (11)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated

Table 2 Body weight changes of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose{(mg/kg) 0 8 40 200
Days of administration
1(Init.wt.) 2375494 (13) 239.1+12.5 (13) 240.5+11.3 (13) 239.9+12.5 (13)
7 2454+14.9 (13) 2484+13.6 (13) 2476+150 (13) 249.2+13.6 (13)
14 258.0+16.8 (13) 263.8+19.41 (13) 264.3+£17.2 (13) 262.9£19.2 (13)
21 271.0%+11.8 (3) 3165 (1) 265.1  (2)
28 2894 (1) 3458 (1)
35 2807 (1) 366 (1)
42 3106 (1) 3438 (1)
Days of pregnancy * A
0 2734+16.3 (11) 269.5+19.5 (13) 272.3+20.8 (12) 271.0£164 (12)
7 3114+18.1(11) 308.7+21.9 (13) 312.7423.0 (12) 307.3+17.2 (12)
14 349.0120.0 (11) 348.0+26.8 (13) 348.9+25.2 (12) 338.14+20.7 (12)
20 4154426.0 (11) 4194£30.5 (13) 417.7£32.0 (12) 463.5i28.8 (12)
Days of lactation . :
0 304.6+28.2 (11) 307.7+25.6 (13) °310.9+28.1 (12) 3174175 (11)
4 329.0+23.6 (11) 338.2+19.1 (12) 333.2+154 (11)

3364+£16.5 (1;3)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated

!
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Table 3 Food consumption of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 10 200
Days of administration
i 27.3+2.1 (13) 27.7£3.3(13) 274£2.7(13) 26.544.6 (13)
7 26.9+1.7 (13) 26.9%3.0 (13) 27.1£2.7(13) 24.94+3.1 (13)
13 26.4£2.0 (13) 25.933.1 (13) 26.9+3.8 (13) 23.3134%*(13)
29 29.0+3.3 (13) 29.1£3.0 (13) 302423 (13) 28.3+3.3 (12)
35 29.744.1 (13) 28.4+3.1 (13) 29.0+3.2 (13) 26.7+14 (12)
41 29.743.4 (13) 28.74£3.41 (13) 29.6+1.8(13) 24.0+8.0* (12)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated

*:Significant difference from 0 mg/kg, p<0.05

Table 4 Food consumption of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg)

40

200

Days of administration
1
7
13
29
35
11
Days of pregnancy
0
7
T
20
Days of lactation
0
3

161426 - (13)
194425 (13)
17.743.8 (13)

213 (D)
203 (D
212 (D

20.0+4.1 (11)
255429 (11
24.0+12.7 (11)
19.6+4.9 (11)

155464 (11)
38.949.2 (11)

16.9+4.2 (13)
20621 (13)
19.243.2 (13)

19.742.2 (13)
27.6+3.9 (13)
20.8+2.6 (13)
21444.7 (13)

21.144.5 (13)
4126+8.0 (13)

174+4.3 (13)
19.7436 (13)
18.7+3.9 (13)

238 (1)
799 1)
768 (1)

20.5+3.8 (12)
26.6+4.4 (12)
21.1£2.5 (12)
264+19.7 (12)

20.249.1 (12)
42.71£95 (12)

17.2+3.5 (13)
19.7+2.2 (13)
17.8+3.7 (13)

20.9+£1.7 (12)
25.5%3.0 (12)
20.0+£2.0 (12)
20.8+6.4 (12)

19.743.7 (11)
41.9429 (11)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated
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Table 5 Hematological examinations of male rats treated orally with trimethylamine in combined repeat dose and’
reproductive/developmental toxicity screening test

!
!
790+26 (1) l

Dose (mg/kg) 0 8 10 200
Red blood cells
Count (X10'/mm?) 807 £45 (13) 81040 (13) 803+31 (13)
Hemoglobin (g/dL) 152+ 0.6 (13) 153£04 (13) 153+08 (13) 15107 (1)
Hematocrit (%) 144.7+£ 1.6 (13) 114+ 1.6 (13) 44.2+23 (13) 429423 (11)
MCV (um?) 55.6 + 2.7 (13) 54.9+19 (13) 55.0+20 (13) 54%21 (11) :'
"MCH (pg) 188+ 1.1 (13) 189+ 0.7 (13) 191407 (13) 19106 (11) !
MCHC (%) 33.9+05 (13) 34.5+ 06 (13) 34.6 £0.7* (13) 35.1£0.7** (11) "
White blood cells
Count (X100/mm®) 6319 (13) 65+ 16 (13) 66+21 (13) 6320 (11) ,
Band neutrophil (%) 0+0 (13) 0+0 (13) 00 (13) 00 (1) ’
Segmented neutrophil (%) 137 (13) 12+5 (13) 13+6 (13) 19%10 (1) l
Eosinophil (%) 11 (13) I+1 (13) 1+£1 (13) 1£1 11y
Basophil (%) 00 (13) 0+0 (13) 00 (13) 00 (11) ‘
Monocyte (%) 3+2 . (13) 1+3 (13) 1+2 (13) 5+3 (11
Lymphocyte (%) 83+7 (13) 83+6 (13) 83+7 (13) 7612 (11)
Platelet ‘ |
Count (X10'/mm”) 94.8+ 8.7 (13) 914+4.7 (13) 87.7+5.3* (13) 955+85 (11)
PT(sec) 164 £ 2.0 (13) 16.3£2.7 (13) 169+29 (13) 15014 (1) \
'APTT (sec) 217+ 13 (13) 21.2+1.0(13) 209+17 (13) 202+19 (11)
Reticulocyte (%) 2611 (13) N.E. N.E. 2407 (11)

N.E.:Not examined

Values répresent mean=+S.D., and parentheses indicate number of animals evaluated
*. Significant difference from 0 mg/kg, p<0.05
**:Significant difference from 0 mg/kg, p<0.01

Table 6 Hematological examinations of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose{(mg/kg) 0 8 10 200 {
Red blood cells’ _
~ RBC(X10"/mm) 697 =40 (13) 675+ 51 (13) 698 +46 (13) 70144 (12) !
Hemoglobin (g/dL.) 13.7+£0.7 (13) 136+06 (13) 13.8%£0.7 (13) 139+05 (12) ;
Hematocrit (%) 108 +2.3 (13) 401+23 (13) 41.0+2.8 (13) 11421 (12) ’
MCV (um®) 586+ 2.2 (13) 59.6+3.0 (13) 587118 (13) 592+16 (12)
MCH(pg) 196+ 09 (13) 202+11 (13) 19.8+0.7 (13) 19806 (12)
MCHC (%) 335108 (13) 338+0.7 (13) 337407 (13) 335+05 (12) |
White blood cells
Count (X100/mm?®) 70+£23 (13) 71+£20 (13) 6620 (13) 65+15 (12)
‘Band neutrophil(%) 00 (13) 00 (13) 0+0 (13) 0+0 (12) |
Segmented neutrophil (%) M+7 (13) 208 (13) - 19+7 (13) 2+7  (12) '
Eosinophil (%) 0+0 (13) 0+1 (13) 01 (13) 00 (12) 2
Basophil (%) 0+0 (13) 0£0 (13) 00 (13) 00 (12)
Monocyte (%) 42 (13) 5+2 (13) 6+5 (13) 5£3 (12) !
Lymphocyte (%) 82+8 (13) 74+8 (13) 74 £10 (13) 71+9 (12) ,
Platelet ’
Count (X10*/mm’) 101.6 £6.9 (13) 111.8+12.7 (13) 994 £9.7 (13) 106.5 £ 13.0 (12)
PT (sec) 122 +0.7 (13) 122+07 (13) 123107 (13) 126 £05 (12) I
APTT(sec) 176 £1.2 (13) 172+18 (13) 16.7+1.6 (13) 17.7+1.0 (12)
Reticulocyte (%) 6.8+3.1 (13) N.E. NE. 63+27 (12)
N.E.:Not examined s
Values represent mean+S5.D., and parentheses indicate number of animals evaluated [
!
53

!

1

|

_T'”Twi
]



RERSEN - EREESUHEHR

Table 7 Blood chemical examinations of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test '

Dose (mg/kg) 0 8 10 200

Total protein (g/dL) 54+02 (13) 5303 (13) 53402 (13) 5.1+0.3** (11)
Albumin{g/dL) 30+£02 (13) 29402 (13) 29401 (13) 2.80.2* (11)
A/G 1.26 £0.12 (13) 1.21 £0.13 (13) 1.21 +£0.12(13) 124014 (11)
BUN(mg/dL) 63 (13) 172 (13) 1741 (13) 19£3* (11)
Creatinine (mg/dL) 05+01 (13) 0601 (13) 05201 (13) 06+01* (11)
Glucose (mg/dL) 129+10 (13) 120+10 (13) 127+11 (13) 12248 (1)
Total cholesterol (mg/dL) 37+£8  (13) 4 +8 (13) 397 (13) 42+9 QD
Triglyceride (mg/dL) 47+20 (13) 42+11 (13) 4617 (13) 37+8 (1)
ALP(U/L) 231 +49 (13) 224 +47 (13) 217+35 (13) 218465 (11)
GPT(U/L) 32+£5 (13) 29+5  (13) 31+4  (13) 314 (11
GOT(U/L) 65+8 (13) 6414 (13) 67+10 (13) 7111 (11)
y-GTP(U/L) 00 (13) 0t0 (13 0+0 (13) 0+£0 (11
Total bilirubin (mg/dL) 0.08 +0.02 (13) 0.08 +0.02 (13) 0.08 £0.02(13) 0.08+0.01 (11)
Inorg. phos. (mg/dL} 5906 (13) 58+05 (13) 59104 (13) 6.0+06 (11)
Ca(mg/dL) 83+02 (13) 83+03 (13) 84+02 (13) 8301 (11)
Na(mEq/L) 1452+ 12 (13) 1449+1.2 (13) 1454 +£1.0 (13) 145408 (11)
K(mEq/L) 379+ 025 (13) 3.83+0.20 (13) 3.82+0.19(13) 3.84+0.15 (11)
Cl{mEq/L) 1076 +1.7 (13) 1076+ 1.8 (13) 1085+13 (13) 108113 (11

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

*:Significant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01

Table 8 Blood chemical examinations of female rats treated orally with trimethylamine in combined repeat dose and

reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 10 200

Total protein (g/dL) 59+04 (13) 58403 (13) 5.8+03 (13) 56+02 (12)
Albumin(g/dL) 34+03 (13) 33102 (13) 3.2+£02 (13) 32+02 (12)
A/G 1.36 £ 0.12 (13) 1.32+£0.14 (13} 1.24 £0.10 (13) 1.36 +0.16 (12)
BUN(mg/dL) 15+3 (13) 18+1 (13) 18+3* (13) 19+3* (12)
Creatinine (mg/dL) 06+0.1 (13) 0601 (13) 06+0.1 (13) 06101 (12)
Glucose (mg/dL) 122+14 (13) 119+11 (13) 112+9  (13) 116+12 (12)
Total cholesterol{mg/dL) 527 (13) 47+£7  (13) 49+7 (13) 18+8 (12)
Triglyceride (mg/dL) M+7  (13) 11+10 (13) 36+5 (13) 37+11 (12)
ALP(U/L) 99+27 (13) 111+29 (13) 105+31 (13) 10118 (12)
GPT(U/L) 3B+7  (13) 36+7 (13) 38+8 (13) 3%5+7  (12)
GOT(U/L) M+10 (13) 73+9 (13) 73+7 (13) 68+8 (12)
+GTP(U/L) 00 (13) 1+1 (13) . 1+1 (13) 0£0. (12)
Total bilirubin (mg/dL) 0.12+0.02 (13) 0.11 £0.03 (13) 0.10+£0.02 (13) 0.12+0.02 (12)
Inorg. phos. (mg/dL) 6.1+07 (13) 6405 (13) 6.2+£04 (13) 63107 (12)
Ca(mg/dL) 90402 (13) 9102 (13) 91+03 (13) 9.1+03 (12)
Na(mEq/L) 1438+14 (13) 1435+ 0.8 (13) 143.2£13 (13) M44+16 (12)
K{(mEq/L) 3.71 +£0.23 (13) 3.66 £0.18 (13) 3.73+0.22 (13) 3.65+0.20 (12)
Cl{mEq/L) 1081+12 (13) 1086 +1.5 (13) 108.1£1.6 (13) 1084+ 1.7 (i2)

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

*: Significant difference from 0 mg/kg, p<0.05
**:Significant difference from 0 mg/kg, p<0.01
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Table 9 Absolute and relative organ weights of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

-

Sex  Dose(mg/kg) 0 8 10 200 |
Final body weight (g) 486.3+30.7 (13) 490.5+32.7 (13) 490.1£314 (13) 466.7% 154 (11) F
Brain(g) 2.06 £0.13* (13) 2.04 007 (13) 207+£0.07 (13) 206008 (11)
042 £ 0.04* (13) 0424003 (13) 042£0:03 (13) 0444002 (11)

Heart (g) 142+0.16 (13) 142 £0.09 (13) 144+0.13 (13) 1.31+0.07 (11) |
0.29+0.04 (13) 0.29+001 (13) 0.29+£0.02 (13) 0.29+0.02 (11)

Thymus (mg) 3485+934 (13) 3559 % 121.1 (13) 366.2 + 1064 (13) 317.8 4 56.7 (11)

Male 7204201 (13) 720211 (13) 74.1+190 (13) 681 12.3 (11)

Liver(g) . 1229+ 142 (13) 1245+125 (13) 1207+ 1.24 (13) 1159+ 068 (11) ) E
253+£0.22 (13) 251 +021 (13) 246+0.15 (13) 248011 (11) ' |
Kidneys (g) 3.12+023 (13) 3.05+020 (13) 309023 (13) 2.95+0.23 (11)
0.64+0.05 (13) 0.63+005 (13) 0.63£004 (13) 0.63+0.04 (11)
Spleen(g) 0.90+0.08 (13) © 0.83+0.10 (13) 092 +£0.17 (13) 0.83%0.10 (11)
0.19+0.02 (13) 0.17+0.03 (13) 019003 (13) 0.18 4+ 0,02 (11) |
|
Adrenal glands (mg) 570+87 (13) 58.8 +10.8 (13) 595+80 (13) 59.0 + 10.6 (11)
TO17E15 (13) 120£20 (13) 121+13 (13) 126+22 (11) |
Testes(g) 339+0.22 (13) 336+016 (13) - 337032 (13) ©33+0.23 (11) ' %
0.70+£0.05 (13) 0.69 £0.05 (13) 0.69+0.08 (13) 0.72+0.04 (11) ‘
Epididymides(g) -~ 125+005 (13) 1284042 (13) ~ , 121+025 (13) 124008 (11)
: 0:26 +0.02. (13) 0.26 +0.03 (13) 025005 (13) ~027x0.02 (11)
Final body weight(g) 2925+194 (11) 296.7 +£20.3 (13) 30234206 (12) 2052+ 11.7 {11 |
Brain(g) 1924006 (11) 191£006 (13) 1934008 (12) 189+0.10 (11) ' |
0.66+0.05 (11) 0.65+004 (13) -~ 064005 (12) 0.64 +0.03 (11)
: |
Hedrt(g) - 095+0.09 (11) 0.97£0.10 (13) 0.99+0.10 (12) 0.95+0.08 (11) i
032+002 (11) 033001 (13) 033+002 (12) 032+ 002 (11) l
Thymus (mg) 210.2 +£108.9 (11) 24511669 (13) 2320+ 1034 (12) 1986+ 564 (11)
705+33.1 (11) 825+21.3 (13) 758+3L0 (12) 67.1+18.1 (11)
Female . ‘ )
Liver(g) - 940+087 (11) 9.62+101 (13) 943+0.70 (12) 9.74+0.68 (11)
3224024 (11) 3244024 (13) 313+023 (12) 3.30+0.26 (11) T
Kidneys(g) 1914+0.16 (11) 1.91+0.16 (13) 1.90+0.18 (12) 1.9240.10 (11) |
066+0.05 (11) 0.65+004 (13) 0.63+0.06 (12) 0.65+0.03 (11)
|
Spleen(g) 067+0.11 (11) 0.68+0.09 (13) 0.72+0.11 (12) 0.67+0.10 (11) !
023+£0.04 (11) 0.23+0.03 (13) - 024+0.04 (12) 0.231+0.03 (11) %
Adrenal glands (mg) 804 £120 (11) 778157 (13) 76+53 (12) ©739%77 (11)
276+44 (11) 262+46 (13) 248+26 (12) 251+29 (11)

Values represént meantS.D., and parentheses indicate number of animals evaluated
a) Absolute weight
b)Relative weight (g or mg per 100 g body weight)
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Table 10 Histopathological findings of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test ‘

Organ Sex: Male Female
Findings, grade and number of animals Dose (mg/ke) : 0 8 10 200 0 8 40 200
Stomach [13] [13) . {13] {13] [13] (13} {13] {13]
Squamous hyperplasia, + 0 0 0 0 2 0 0 4
forestomach + 0 0 0 9 0 0 0 2
++ 0 0 0 4 0 0 0 5
total Q 0 0 13%*## 2 0 0 11**4#
Erosion, mucosa, forestomach + 4] 0 0 3 1 0 0 2
+ 0 0 0 1 0 0 0 2
++ 0 0 0 1 0 0 0 0
total 0 0 0 S5# 1 0 0 4
Ulcer, mucosa, forestomach + 0 0 4] 0 0 0 0 2
+ 0 0 0 2 1 0 0 2
++ 0 .0 0 0 0 0 0 3
total 0 0 0 2 1 0 0 ™H
Hemorrhage, mucosa, + 0 0 0 0 0 0 0 2
forestomach + 0 0 0 0 0 0 0 1
++ 0 0 0 1 0 0 0 0
total 0 0 0 1 0 0 0 3
Edema, submucosa, forestomach + 0 0 0 1 0 0 0 0
+ 0 0 0 5 1 0 0 1
++ 0 0 0 1 0 0 0 5
4t 0 0 0 1 0 4} ¢] 1
total 0 0 0 P14 1 0 0 T
Cellular infiltration, inflammatory cell, + 0 0 0 3 2 0 [} 3
' mucosa, forestomach + 0 0 0 5 0 0 0 2
++ 0 0 0 3 0 0 0 3
total 0 0 0 11** 4t 2 0 0 8*#
Granulation, submucosa, + 0 0 0 3 1 0 0 1
forestomach + 0 0 0 2 0 0 0 2
++ 0 0 0 6 0 0 0 3
total Q 0 0 11*+43# 1 0 0 o
Granulation, + 0 0 0 0 0 0 0 1
serosa, forestomach + 0 0 0 1 0 0 0 1
total 0 0 0 1 0 0 0 2
Erosion, mucosa, + 0 0 0 0 1 0 0 0
glandular stomach + 0 0 0 0 0 0 0 1
++ 0 0 0 1 0 0 0 0
total 0 0 0 1 1 0 0 1
Edema, submucosa, + 0 0 0 1 0 0 0 0
glandular stomach total 0 0 (1} 1 0 0 0 0
Cellular infiftration, inflammatory cell, + 0 0 0 1 0 0 0 0
mucosa, glandular stomach total 0 0 0 1 0 0 0 0
Ulcer, mucosa, + [0} 0 0 0 0 0 0 1
glandular stomach total 0 0 0 0 0 0 0 1
Hemorrhage, mucosa, + 0 0 0 1 0 0 0 0
glandular stomach ++ 0 0 0 0 0 0 0 1
total 0 0 0 1 0 0 0 1
Intestine (5} {o] fol (5] (53 {o] {0} [4]
Congestion, epithelium, 4+ 0 1 0 0
mucosa, duodenum & jejunum total 0 1 0 Q
Granulation, serosa, cecum + 0 0 0 1
total 0 0 0 1
Edema, submucosa, cecum + 0 1 0 0
total 0. 1 0 0
Edema, submucosa, rectum + 0 1 1 0
total 0 1 1 0
Cellular infiltration, neutrophil, + 0 1 0 0
submucosa, cecum total 0 1 0 0

[ 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)
##t:Significant difference from 0 mg/kg, p<0.01(by One-tailed Fisher exact test)
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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] (o] Y]] {5] [5] {0 [o] .51
Necrosis, focal » + 4] 1 0 0 ;
++ 0 0 0 1
total 0 1 0 1
Fatty change, periportal + 1 2 1 3
+ 4 1 1 0
total 5 3 5 3
Kidneys [5] (0] {0} [s] (5] [0] [0] (5]
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 I
Degeneration, vacuolar, + 0 0 1 0
proximal tubule _ total 0 : 0 1 0
Spleen -[5] {o] {o] (4] [5] {0] fo] (5]
Atrophy ++ 0 1 0 1
total 0 1 0 1
Hematopoiesis, extramedullary + 2 1 2 0
+ 3 0 2 4
++ 0 0 1 0
total 5 4 5 1
Deposit, pigment, brown + 1 0 0 0
. T4+ 1 3 5 1
++ 0 0 0 1 ,
total 5 ) 3 5 5 |
Heart . [5] (0] [0} (5] {s] [0] [o} {5
Myocardial + -0 2 0 1
degeneration/fibrosis + 2 0 0 0
total 2 : 2 0 1
. Lung ' (5] 0 (4] [s] {s] [0 1) (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] fol o1 - M) [5] [0] [o] [5] ,
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

[ 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 F isher exact test)

## Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)
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Table 10 {continued)

Organ Sex: Female
Findings, grade and number of animals Dose(mg/kg): 0 8 10 200 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 [ 1 0
Prostate (5] fo] {0 {5]
Atrophy + 0 1
total 0 1
Cellular infiltration, + 2 1
lymphocyte, interstitium + 2 0
++ 1 2
total 5 3
Cellular infiltration, + 1 i
lymphocyte and neutrophil, + 1 1
epithelium total 2 2
Seminal vesicle (51 {0 (0] {5]
Atrophy + 0 1
total ] 1
Uterus (5] {0 )] [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

[ }: 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)
#1t: Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)
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Table 11 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 lehgth of estrous cycle 4.1+£03 4.0+£0.0 40+0.1 4.1%0.1
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 37430
(MeantS.D.)
Fi requéncy of vaginal estrus 1.1+03 1.0+00 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 224205 A1) 223%+05 (13) 228+09 (12) 225+05 (11)
Number of corpora lutea 19.0+4.1 (11) . 181+21 (13) ’ 183+23 (12) 179+27 (12)
Number of implantation sites 14.8+32 (11) 158+27 (13) 11641 (12) 150423 (12}
Implantation index® 82.2+234 (11) 86.8+9.1 (13) 814+23.7 (12) 842178 (12)
Day 0 of lactation i .
Number of pupsborn. 14.0%+30 (11) M7+x25 (13) 13339 (12) 123+460 (12)
Delivery index © M8+48 (11) 935£6.7 (13) 923+£95 (12) 82.2 :t 26.5 (12)
Number of pups alive M.0+£30 (11) M.7+£25 (13) 128+ 44 (1_2) 13225 (11)
Birth index ¢ M8*+48 (11) 93.5£6.7 (13) 89.1+18.1 (12) . 80+70 (11)
Live birth index * 1000+0.0 (11) 1000+0.0 (13) 958+ 114 (12) 98.2+43 (11)
Pups weight in grams . . '
Male 6.8 0.5 (_11) 6.8+t06 (13) 7111 (12) 7.2+08 (11)
Female 63+05 (11) 65+06 (13) 6510 (12) 69108 (11)
Sex ratio on day 0" 108+74 (1) 108+71 (13) 10730 (12) 194+£277 (11)
Day 4 of lactaiton -
Number of pups alive 135430 (11) » 14.7+£25 (13) 128+46 (12) 13.2+25 (1)
Viability index * 970£81 (11) 1000+0.0 (13) 958+ 144 (12) 1000£00 (11)
. Pups weight in grams
Male 10416 (11) 110+ 14 (13) 113£15 (12) - T15+16  (11)
Female 98+17 (11) 107+14 (13) 108+15 (12) 11.2+16 (11)
Sex ratio on day 4> 9752 (11) 108+71 (13) 108+31 (11)* 1944277 (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) X100, %

¢) 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 O/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 1) X100, %
i) The data of a litter which has not any female live pups was excluded.
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