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BEom omo o, R W Bk N o R, b T KT

TINFRE AR REANCEL S S5 4 kT =0 AREEA] GEFF QUAT), N-Alkyl (60% C14, 30%
C16, 5% C12, 5% C18) dimethylbenzyl ammonium chloride & N-Alkyl (68% C12, 32% C14) dimethyl
ethylbenzyl ammonium chloride D55 &R EY), DOLEME~ U AFAT & BB TRET L7z, #FiA(ril
0 CRFRRRE), 1.25, 2.5 HDH VML 5.0 mg/kg REZ £ 0 Hx S, BKERITIZ, 0, 2.5, 5.0 & 2\ % 10.0 mg/kg
KEZ 13D, Wl T2l AMRNESL L. R5HHboRELBEELHIEL, H5&TH
WZfREIL, FERAREAENE, BRI L OMRAE LR 21T - 7.
BrAEMFICBOTIE, MREOR G CHEICHEWE L CABREEROMMB R LN, £z, MEHED
5.0 mg/kg BEDOIFIRO EE RIS L UMM ERE, HED 5.0 mgkg # 0O Flgo FEE RIS L O EE & o
FEE, MO 5.0 mgkg HEOINBEOFEEED, B E TR o7, MIRAFHRE TIE, Mg
2.5 mg/kg BE L HED 5.0 mg/kg BEOJRIBESME T L, MERED 2.5 mg/kg BE & 5.0 mg/kg BEO MPEEA LA L
T, BRIV TR, 1D 10.0 mg/kg FEO B E EOIKT, HED 5.0 mgkg FE & 10.0 mg/kg FEDT-
BIMERFFEDOE T, HED 10.0 mg/kg BEDOEHIMER~E 70 B BOKT, BLW, D 10.0 mg/kg BED
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WHE S (1 BEOREE 8 UL, SHiA{f MR ~ 32 D).
AEBCNT FH N T2 & ARHE U 72 o 72 M % Bk 5- 3250 12
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3. BREERLBE

BrEFO, BEREL, REELELGHD /IS, RE
1kg40 5mL (KE 1g40 5uL) & L7 PHiERICH
WT 10 mg/kg RELL EOBGITHEFORZENFELT L
DT, R/NEBEERDDOIZ, FHEE 0 IR
fiK), 1.25, 2.5 H5\\NE 5.0 mg QUAT/kg (REE & L7=.
1L, EROELEICR D X O ICHAKTHAR LI %,
Feimcv ) aryIhFa—T W~ I ) U
FAWT, £% 06 mEA, ELT21 A, FAFIcE
HERRO&E Lz, REHET, mH, BB EHEFOKRE
BIE L —IEREE, BXW, HEFOTNIHE, BA,
FIs A, IRMBRROBIE AT o7z, Fio, B 1K,
AAFHE 4 DT & AT 4 TBE BB 35 7 — Ui, O
BRAHARE L. BRIRERBORA, HETORKES

(REBL 4 VEWHE LIBiAAT) 2 IEELICRY, =—TF L
IR T ¢ FIBENIRA 5 EDTA2K QUERE | Z8R1 L, A
%, fEE LTz

RRER DG RIL, HREEL R G S — IS, (KE Lkg
WY 10mL & L7z, #5EE, THERCECHARLAR
Mot 10mgkg REEZRFEHARE L, f/MEEREZRD D
72912, 0 (RFREEAEAK) , 2.5, 5.0 & 5T 10.0 mg QUAT/kg

REE L, LFRORSEITRD K5 ITHMKCTAIR U2
%, BY 72 T2l Ak L TRROs Lz, &5
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RIMEREL (RBC), ~EZ B ERE (Hb), ~~v M7 Uy
ME (PCV) B X Tu/MEE (PlIt) ZRIEL, FHMEKE
B (MCV), FHfEk~E s rE & (MCH) &XONY
MER~E 7 1 B8 (MCHC) ZHM Lz, £/, ik
BHRIEAZ L, Mm4E% 38t L T-20°C TRIFL7Z.
MIREHRAEARIL, A A7) 2 U R/F LYYk,
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A, My LT A BT EE (E TBA-120FR) T,
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aminotransferase ~ ( ALT ) ,
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Table 1. Effects of QUAT on growing of male and female newborn ICR mice given orally on postnatal days 0 to 20

1.25 2.5 5.0

Dose (mg/kg body wt) 0. (control)
Males
Initial body weight (g) 1.73 £0.10 (32)
Final body weight (g) 14.99 £ 1.46 (32)
Mortality (died/all) " 0% (0/32)
Mean days of ear detachment 3.81+£0.54 (32)
fur appearance 6.56 £0.62 (32)

incisor eruption
eye opening
Females

Initial body weight (g)

Final body weight (g)

Mortality (died/all) V

Mean days of ear detachment
fur appearance
incisor eruption

eye opening

9.81+0.74 (32)
13.50 £ 0.62 (32)

1.71 £0.09 (32)
14.59 + 1.33 (28)
10% (3/31)?
3.93 +0.53 (29)
6.52+0.57 (29)
9.69 + 0.85 (29)
13.62 +0.62 (29)

1.75£0.11 (28)
15.20 £2.19 (18)
36% (10/28)%**
3.90 + 0.64 (20)
6.63 £0.60 (19)
9.84 +0.69 (19)
13.39 £0.70 (18)

1.72 £0.09 (28)
14.85 + 1.80 (23)
18% (8/28)

3.88 + 1.60 (25)
6.64 %+ 0.49 (25)
10.16 £ 0.69 (25)
13.43 £0.66 (23)

175 £0.10 (32)
16.20 £ 2.08 (24)
25% (8/32)%*
3.92 +0.50 (24)
6.58 +0.50 (24)
9.63 +0.58 (24)
13.29 + 0.46 (24)

1.70 £0.09 (32)
15.05 + 1.08 (20)
38% (12/32)**
3.95+0.22 (21)
6.57+0.51 21)
9.80 +0.52 (20)
13.50 £0.51 (20)

1.78 £0.09 (32)
14.40 £2.10 (19)
41% (13/32)%%*
3.95+0.38 (21)
6.79 £ 0.42 (19)
9.63 +0.42 (19)
13.44 £0.51 (18)

1.72 £0.09 (32)
13.00 + 1.83 (21)**
34% (11/32)*

378 £0.42 (23)
6.83 +0.49 (23)
9.91 +£0.51 (23)
13.64 + 0.66 (22)

Values are mean = SD for numbers of pups indicated in the bracket.

That marked with asterisk differ significantly (¥, ** or ***: p<0.05, 0.01 or 0.001) from that of control (0.0 mg/kg b.w.) group.

D: The mortality increased dose-dependently and significantly in male (p<0.001) and female (p<0.05) dosed groups compared with

the control (0.0 mg/kg b.w.) group.

?: One female pup in the control group accidentally died at the end of administration.



WO | &2 W ' F O, 61,2010 365

4. BFHFHOLER

KIFREE (0 mgkg REKRERH) LRGEHOREZDORIE
I%, Scheffe % HLiHR & 35 &L O Fisher’s exact i€ & 5 U
Iy SRREE W

7 P
1. FHEfF
BeHBAtA 2 BRIZ, 1.25 mgkg & GREOREE 1 L), &2

fE &3 JOMBAKE M L JREARE), Bl & & IARENE
FZIR T LI=0T, RO LIz, ZOMORB O
BROUL, BEETET, BiFChole. HEMI%E 6 B
225 14 A ET, 5.0mgkg BHHORBIOMKED, BHEN
12 GEFECR ), *HREEL Y AEICE, o7, B5FiAH%
6 HEB XU 18 HD 1.25 mgkg EHREOIBIRE, H5H
A% 4, 6, 18, 20 BL U 21 HD 2.5 mgkg & 5REDERE
fild, B, BH5RHB%I NS T, 9, 11, 1729521 H

Table 2. Effects of QUAT on organ weight of male and female newborn ICR mice given orally on postnatal days 0 to 20

Dose (mg/kg body wt) 0 (control) 1.25 2.5 5.0
Males n 16 13 15 12
Body weight (g) 15.11 £0.99 1584 +1.75 1531 +£2.08 13.74 £ 1.30
Liver (mg) 865.4+105.5 871.0+111.7 825.6+144.9 679.3 £ 67.9%*
(mg/100 gbody wt) 5717 + 470 5493 + 284 5362 + 341 5062 + 363%**
Kidney (mg) 217.5+£20.5 230.0 +30.2 219.5+253 201.3+17.1
(mg/100 g body wt) 1439 + 77 1451 £91 1441 £ 99 1472 £132
Spleen (mg) 1153+17.0 116.7 £28.7 110.1+30.2 80.8 + 14.2%*
(mg/100 gbody wt) 766+ 122 731 £ 136 709 + 144 595 + 129%
Thymus (mg) 84.0+13.9 85.6+9.0 75.8+19.9 67.1 £11.6*
(mg/100 gbody wt) 559 + 102 543 £57 491 + 95 488 + 72
Heart (mg) 73.4+6.7 773 +£6.8 73.0+8.9 66.3 +4.6
(mg/100 gbody wt) 486+ 36 490 + 33 478 £33 485 + 38
Lung (mg) 127.7+9.8 136.8+17.5 131.2+133 1242 +74
(mg/100 g body wt) 847 + 64 870+ 138 865 + 85 911 £99
Adrenal grands (mg) 3.6+0.7 36+0.6 35+0.6 34+0.6
(mg/100 g body wt) 237+54 229+34 23.0+4.1 247 +4.4
Testis (mg) 72.7+9.3 724 +7.7 74.6+12.9 67.4+13.8
(mg/100 gbody wt) 483 + 66 461 + 59 487 + 49 488 + 84
Females n 13 13 15 13
Body weight (g) 14.55+0.96 15.04 +1.68 14.81 £1.07 13.24 +1.58
Liver (mg) 789.6 +66.3 771.0 £105.1 733.7+82.0 638.1 + 88.9%**
(mg/100 g body wt) 5427 £276 5128 £396 4945 £ 25]** 4814 £ 277
Kidney (mg) 206.5+20.3 222.8+29.9 2142+19.6 197.3+16.9
(mg/100 g body wt) 1420 £ 103 1487 £ 174 1448 + 107 1500 + 130
Spleen (mg) 111.2+36.1 103.8 +23.2 98.6 =£19.0 99.7 £28.0
(mg/100 gbody wt) 763 +242 687 + 106 663 + 103 751 + 190
Thymus (mg) 80.8+9.2 81.3+17.6 873+12.2 68.2 +18.1
(mg/100 gbody wt) 555+ 46 537+79 589 + 69 508 + 96
Heart (mg) 68.8+5.7 71.9+7.7 71.9+5.4 653455
(mg/100 gbody wt) 474 + 34 479 + 30 486 + 28 496 + 42
Lung (mg) 125.1 +£10.2 132.2+104 133.6 +7.7 123.8+104
(mg/100 gbody wt) 860 + 48 883+ 55 904 + 39 940 + 61**
Adrenal (mg) 4.1+0.6 3.7+0.7 44+0.7 3.8+0.8
(mg/100 g body wt) 279+45 244 +3.8 29.5+4.7 29.4+79
Ovary (mg) 48+1.0 3.8+0.8 44+1.1 3.5+£1.2%
(mg/100 g body wt) 32.7+6.7 25.6+4.7 294+72 259+84

Values are mean = SD for numbers of pups presented in the top line.
That marked with asterisk differ significantly (*, ** or ***: p<0.05, 0.01 or 0.001) from that of the control (0 mg/kg body wt.) group.
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? 5.0 mgkg BEREOEREIREA, SHIEEL W A REITED
o7 BPLL, F—=ZIIRLTWARWY). Table 1 12, #HAETF
DOAEBRRE R L. ERKBEZ 100 4, 6, 14 BHIZEE
REORERTAEFIC, H&HBA% 1055, 8, 11, 12, 14, 21
AICEEREOMERE(FIC, F7-, BEHBEZ2M54 A1
SHREEOMEFAFOFR TN RO, BEKTH, xHiap
DOWEF/E 1 TERE TR L, Mt bBst Lz, B
L, MEREE HERGHAATHEICHBE L TAEILEL R
ol Fiz, BHRRBIOX IR S ORI, BEIEFO
ETO®EEE L MEHF/EFD 2.5 mgkg HEHB LV 5.0
mg/kg HERECHEENFERICHE N -T2, B5-Bh% 6, 8
M6 17, 198 E 20 AD 2.5 mgkg HGREOMERF AT D
R, BLO, L% 11206 17 BD 2.5 mgke &5
REOMET AT ORED, XHEEL 0 b TN FEICE <
(F—=2IIR LT, F5:054% 21 B D 5.0 mgkg #
HEEOMEF AATFORED, SHRHLVARECK,r--. F
IrovdE, B4, PIRIEH S J ORI ORI, MkED
EOEHBIZBW T, SR AEZET R,

Table 2 12, MEHED BT AT Dligs %47~ LTz, MEED 5.0
mg/kg FHEEOFIEER R L O (FEHY) BE,
M 2.5 mg/kg & G5REDONFIRFART E &, 5.0 mgkg BE5HE
OMEE EER L OERI EE, 5.0 mgkg HEHEONIR
FHEE UM 5.0 mgke BSEEOINFFEEREN, <R
AR THEILED 7. 5.0 mygkg F5EEOMEFAEFO
JiFEH B EAS, SRS R THRICE S T2

Table 3 12, WEREDOF A(FO MERRA & g (04 A1k
ZREORE AR L. £ TORSREOMED B AT T,
MmERRE, HImMERE/rEE L OMmERTEREEEICR W T, %t
WL OFBEESCRFTIIR OGN0 o72. HED 2.5 mgkg
BHEEL 5.0 mgkg HERE, B L OMED 2.5 mg/kg & 58T
IREBBEN G EIR o Te. Fie, HEED 2.5 mg/kg & 58
& 5.0 mgke BHBECIEEAAEICE P> .

2. BRER

P 5B 17 B BIZHED 10.0 mg/kg #5-8E0 1 PLANE
TLAEEETRY) . FEEHME, 11 B B O’ED 10.0 mgkg
B GREDRTE L, 20 H H OMED 10.0 mg/kg B 5-HE DR,
KPREE L 0 ARITRD o 72, HED 5.0 mg/kg HHHED 145
FUN16 H B OEEAE, o 10.0 mgkg BG5HED 5, 6, 8
B9 B HOEEELE 5 B HOMIHEATREN, <R
IHENTHEIE -T2 Gk, F—=ZIR LT,
Table 4 12, MEMEDRKEFE RORE R 2/~ Lz, #d 10.0 mg
kg B GREDPIBEE RN, SREEX YV HEITEr -7,
Table 5 12, WEREDMERIRA & Mg () A{FmEo
FERER L. HED 5.0 BEO10.0 mg/kg HERED I
ERAFE & 10.0 mg/kg G REOFH M ER~E 7 1 v B3 %t

FREE L W ABEITIE D o 72, MED 10.0 mg/kg WSRO 7 LT
F= N L VA BICE T,

£ =

< ZAHFAEAF~D QUAT 125 mgkg KL kR
HiE5T, xHREE L LS THEZRECREREIMER 2 /LS
7o. 2.5 mg/kg B HREOMET AT ORENELMLEE 11 20
517 BIZHRRE L 0 E2 - 7200, REOBiAEF O LTI
L oT, BARMMBENoT=Z L ICkBEEZOND.
BAEHF CRBEORERNB A Do 72D1E, QUAT D5
ORETHEINZEE 26N, A% 21 B B, Mk
OE AR SRRV T, AST <° ALT fEIZZ iE 2o 72
HOD, MHEROKRTR, REEOKT & MbED Lq-3
b, FEMEOISREREN RIS . £, MEHA
FOIREFEBBOE T 1D, MEAERAOBNI RS S,
FRER A~ G TIE, #E0> 10.0 mg/kg $E5-HET 5 P 1 #ilic
MR LI, MERED 5.0 50T 10.0 mgkg &5, AF
fig, MERESCRIMROEEART, REREIK T 72 & OEMA RS
, BraEF & RENCE T D QUAT 12 & B0 L)
Rz MEOMENHA LN -T2, F70, RO RO & &
KT, ER~OEBELRELTEY, 3, Wnb
DWE VBRI,
ARIROMER, QUAT ek 5 D — MM D KEE/EH]
& (NOAEL) 1%, = U AFAE(FIZHWTIT 1.25 mg/kg (REH
T TH 1M, BRENZBWTIX 2.5 mgkg RETH > 7=,
Ltk FAEFICBT 2R KEERARICOVWTOE LR 5K
OB ER T RAEFEORENLELE I OND. Fo,
QUAT 1%, AfICEETLIFERLICEASIND Z Lh
b, b NOEIGEREEICIIT D HL LI LU A OEIIERE
FESLMET, ZOBRICE->TE, WAL DD
BEtb B LEEZ HND.

El i3
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Table 5. Effects of QUAT on hematology and clinical chemistry in male and female adult ICR mice given orally 21 consecutive days

Dose(mg/kg body wt)0 (control)

n
Hematology
WBC (x10%/uL)
RBC (x10*uL)
Hb (g/dL)

PCV (%)
MCV (fL)
MCH (pg)
MCHC (g/dL)

Platelet (x10*/uL) 93.6 £7.3

Clinical chemistry

AST (TU/L)
ALT (IU/L)
GGT (IU/L)
TCHO (mg/dL)

HDL-C (mg/dL)

TG (mg/dL)
UA (mg/dL)
GLU (mg/dL)
UN (mg/dL)
CRE (mg/dL)

Males Females

2.5 5.0 10.0 0 (control) 2.5 5.0 10.0
5 5 5 4 5 5
40.6+57.8 27.6+17.8 28.8+10.1 283+83 482+133 49.0+124 394+21.5 67.4+40.0
837+ 13 934 +73 960 + 124 875+ 66 873 £28 827 + 56 878+ 106 938+74
142+02 154+£08 15620 13.7+13 13.8+0.3 143 +0.6 143+12 146+13
453+1.0 493+£30 492455 448+46 473+1.1 46.2+2.6 475+45 49.6+4.1
54.1£0.8 529+17 513+£12*% 512+£1.7% 542+09 56.0+£0.8 543+1.8 529+09
170£04 165+05 163+£0.5 157+£04* 159+0.3 17.3+£0.5 163+£0.6 155+0.3
314+£0.7 313+08 31.8£0.7 30.7+0.8 293+0.2 31.0+0.5 30.1£04 29.4+0.6

113.8+17.5 99.2+544 1053+46.8 772+404 902+10.0 112.5+13.7 102.3+29.0
98 + 14 187 £92 195+113 105+41 169 £ 63 145+ 44 182+ 107 237+93(4)
28.6+3.7 528+30.6 89.8+88.0 26.8+8.0 29.0+334 224+£5.1 73.8+96.3 41.5+11.4(4)
0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0(4)
122 +27 144 £27 126 £28 124 £28 97+15 90 £22 92+ 17 85+ 16(4)
674+14.7 739+183 68.0+17.5 673+175 446+95 375+10.5 425+104 38.7+7.2(4)
1049 +£31.7 77.8 £42.7 66.6+34.8 88.0+824 693+30.7 983+514 42.6+32.8 61.1+34.74)
1.68 +0.80 1.64+040 1.50+0.80 1.03+033 242+1.32 124+081 1.24+0.85 0.90+0.57(4)
91 +£26 93+ 19 115 +68 103 £28 71+42 76 +37 118 £19 49 + 34(4)
312+35 235+84 251«+113 27.7+53 228+33 19.6 +3.8 17.7+£5.0 30.6+4.2(4)
041+0.04 0.36+0.09 033+0.05 037+0.09 037+£0.03 037+£0.02 0.37+0.02 0.46+0.04(4)*

Abbreviations: WBC=white blood cell count, RBC=red blood cell count, Hb=hemoglobin concentration, PCV=packed cell volume,

MCV=mean corpuscular volume, MCH=mean corpuscular hemoglobin, MCHC=mean corpuscular hemoglobin concentration,

AST=L-aspartate 2-oxoglutarate aminotransferase, ALT=L-alanine 2-oxoglutarate aminotransferase, GGT=y-Glutamyl transferase,

TCHO=total cholesterol, HDL-C=High Density Lipoprotein cholesterol, TG=triglyceride, UA=uric acid, GLU=glucose, UN=urea

nitrogen, CRE=creatinine.

Values are mean = SD for numbers of mice presented in top line, unless otherwise indicated in bracket.

That marked with asterisk differ significantly (* or **: p<0.05 or 0.01) from that of the control (0 mg/kg body wt.) group.
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Effects of New Quaternary Ammonium Sanitizer in Newborn and Adult ICR Mice
Tomoko FUJITANI', Ken-ichi OHYAMA", Akio OGATA” and Dai NAKAE

Effects of a widely used new quaternary ammonium sanitizer (QUAT), consists of equal amount of N-Alkyl (60% C14, 30%
C16, 5% C12, 5% C18) dimethylbenzyl ammonium chloride and N-Alkyl (68% C12, 32% C14) dimethyl ethylbenzyl ammonium
chloride, were evaluated in newborn and adult ICR mice. Newborns were given 0 (control), 1.25, 2.5 or 5.0 mg/kg body wt. /day
by gavage from postnatal days 0 to 20. Adults were given 0 (control), 2.5, 5.0 or 10.0 mg/kg body wt. /day by gavage for 21
consecutive days. Body weight and food consumption during administration period, and main organ weight, hematology and
plasma clinical chemistry at the end of experiment were examined. In newborn mice, survival rates in treatment groups were
significantly reduced and, in the 5.0 mg/kg group, absolute and relative liver weights of males and females, absolute and relative
spleen weight, absolute thymus weight of males and absolute ovary weight of female were significantly lower than those of the
control group, although final body weight of pups that underwent necrosis was not affected by the treatment. Plasma clinical
chemistry in newborns showed reduced level of uric acid in the male and female 2.5 mg/kg groups and in the male 5.0 mg/kg
group, and increased glucose concentration in the male and female 2.5 and 5.0 mg/kg groups. In adult mice, absolute spleen
weight of the female 10.0 mg/kg group, mean corpuscular volume of the male 5.0 or 10.0 mg/kg groups and mean corpuscular
hemoglobin level of the male 10.0 mg/kg group were significantly reduced, and the creatinine level of the female 10.0 mg/kg
group was increased. These result indicate that high doses of QUAT effects on the liver in newborn mice and that the sensitivity

to QUAT was different between newborn and adult mice.

Keywords: sanitizer, quarternary ammonium, QUAT, mouse, newborn
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