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Safety Evaluation of a House-dust Remover in Newborn and Adult Mice

Tomoko FUJITANI*, Yukie TADA*, Hiroshi TAKAHASHI*, Norio YANO*, Hiroshi ANDO#*, Katsuhiro YUZAWA*,
Akemichi NAGASAWA*, Akio OGATA* and Hisashi KAMIMURA **

Toxicity of a widely used house-dust remover, Product A: spray-type, was evaluated in newborn or adult ICR
mice. From postnatal day 0 to 20, newborn pups were given 0 (control) to 4.0 mL of Product A/kg body
weight/day by gavage. Mortality, body weight during the administration period, and main organ weight,
hematology or plasma clinical chemistry at the end of the experiment were examined. In male and female pups
given Product A above 2.0 mL/kg body weight/day, increased mortality, decreased body weight gain, decreased
organ (liver, spleen and testis) weight, and increased plasma cholesterol concentration were observed. Adult males

and females (11 to 13 weeks old), given up to 4.0 mL Product A/kg body weight/day by gavage for 21 consecutive

days, were not affected in those parameters.
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Table 1. Effects of Product A on new born ICR mice given orally on postnatal day 0 to 20 in pre-study

male female
Dose (mL/kg b.w./day) 0 (control) 2.0 4.0 0 (control) 2.0 4.0
n 21 22 20 19 18 20
Initial body weight (g) 1.77+0.12 1.84+0.09 1.80+0.13 1.65+0.11 1.77+0.10* 1.75+0.17
Mortality (dead/survived) 1/21 5/22 6/19 1/19 4/18 1120 $
n 20 17 13 18 14 9
Final body weight (g) 14.6+2.25 15.0+1.4 12.241.9%* 13.5+£1.7 13.941.8 12.442.3
Liver (mg) 818+159 864197 625+112*%*%*  705+80 753+107 630+136
(mg/100g b.w.) 55724354 5757269 5119£256*** 52634286 53984283 4088+325
Kidney (mg) 209+37 218423 183+34 194+18 20624 185+40
(mg/100g b.w.) 1430+98 1455498 1502+105 1454+£106 1481£100 1488485
Spleen (mg) 108+37 94+16 80+26* 97+27 97+20 76424
(mg/100g b.w.) 735+182 630498 6621212 715+144 689+83 614+148
Thymus (mg) 76.0£12.4 73.0£12.1 67.1£17.6 70.3+7.1 73.3+10.0 66.5+17.0
(mg/100g b.w.) 522450 486+60 548+90 527+46 528+53 536+89
Testis (mg) 71.8421.3 71.8£7.5 57.5+12.8*
(mg/100g b.w.) 490+107 480+45 468+47
n 18 17 13 17 14 9
WBC (10% 1 L) 23.349.5 22.1+£6.7 25.549.6 21.4+6.2 22.1+£9.8 20.8+5.9
RBC (10* £ L) 611+23 615435 622+70 613+37 615+63 635+37
Hb (g/dL) 11.4+0.5 11.3+0.6 11.6+1.1 11.3£1.2 11.6+0.6 11.84+0.6
PCV (%) 37.5+1.7 38.3+1.9 38.4+3.6 37.7+1.8 38.0+3.9 38.8+1.8
MCV (fL) 61.5+1.3 62.3+1.2 61.8+1.9 61.6+1.6 57.9+14.8 61.2+1.9
MCH (pg) 18.6+0.5 18.44+0.8 18.7+0.4 18.3+1.1 19.0£2.3 18.6+0.4
MCHC (g/dL) 30.4+0.6 29.5+1.1* 30.2+0.8 29.8+2.1 30.8+4.1 30.44+0.6
Platelet (10* 1 L) 75.3£34.1 63.9£15.4 76.3+26.9 54.9+£20.8 65.3+18.9 68.7+£23.5
n 18 17 11 17 13 8
AST (IU/L) 176+40 179+49 18669 190+29 168+33 173+29
ALT (TU/L) 39.745.2 37.948.2 34.9+14.7 41.546.0 34.845.3%* 36.1+4.8
Cholesterol (mg/dL) 86+7 88+8 102+15%** 7448 8248 9941 8***
Triglyceride (mg/dL) 86+23 92+34 70+£36 63£16 83+34 49431
Glucose (mg/dL) 125+36 153+23 128442 123436 14620 124+46
Urea Nitrogen (mg/dL) ~ 21.942.3 20.8+3.2 18.4+1.9%* 21.0+1.9 20.6+3.3 19.843.4

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

Values are mean+SD for number of pups indicated.

$: Mortality in female pups in treated groups were significantly (p<0.05) different from the 0 mL/kg b.w. (control ) group

Those marked with asterisk(s) were different (*: p<0.05, **:p<0.01, ***:p<0.001) from the 0 mL/kg b.w. (control ) group.
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Table 2. Effects of Product A on new born pups of ICR mice given orally on postnatal day 0 to 20

male female
Dose (mL/kg b.w./day) 0 (control) 0.5 1.0 2.0 0 (control) 0.5 1.0 2.0
n 25 28 29 27 23 28 27 29
Initial body weight (g)  1.69+0.13  1.75+£0.11 1.78+0.12  1.79+0.18 1.5740.14 1.64+0.11 1.66+£0.11 1.70+0.14
Final body weight (g) 15.4+1.4 15.3£1.0 14.6+2.3 14.6+1.6 14.4+1.3 14.5+1.1 13.741.9 13.4+1.1
Mortality
(dead/survived) 0/24 # 0/28 0/29 5122 $$ 1/22 0/27 # 1/26 6/23 $
Necropsy
n 10 10 10 9 10 10 10 9

Body weight (g) 16.4+1.2 16.5£1.0  16.2+1.0  16.0+1.5 15.240.8 15.2+1.3 15.0+0.8 13.9+1.1
Liver (mg) 929+132 950+79 943483 881+138 790+76 820+114 841+89 71190

(mg /100g b.w.) 5653+468 57694257 58074273  5496+480 51984334  5368+365 5586+331 50904331
Kidney (mg) 250+29 237+20 240+17 227422 225+16 215426 240+38 20622

(mg /100g b.w.) 1524495  1437+101 1481479 1420+53 148351 14254225 15934232  1478+94
Spleen (mg) 125425 133+30 130+17 134+37 117+22 121428 11624 104+18

(mg /100g b.w.) 767156  803+154 801+79 833+176  773+£147  790+114  768+126  741+103
Thymus (mg) 84.4£7.9  83.3+8.6  73.1+7.8  82.7£16.0 79.0£9.0  81.6+£9.5  73.7£6.7 71.4+£10.2

(mg /100g b.w.) 517455 508+67 45141 520+109 522471 536450 491+48 514479
Adrenal grand (mg) 3.7+£0.7 3.4+0.8 3.2+0.6 3.3+0.7 4.0+£0.4 4.0+£0.8 3.940.6 3.840.5

(mg /100g b.w.) 223439  20.7#4.5  20.0+£3.6  20.9+4.5  26.2+2.8  25.843.5  26.1+29  27.3+£3.2
Testis (mg) 80.1£7.8  79.4+12.0 79.3+9.6  82.3x114

(mg /100g b.w.) 491+58 481+52 490+60 517+70
WBC (10%/uL) 34.8+12.4  25.6£8.0  33.0+17.3 22.3+16.7 26.1+10.1 32.1+13.7 28.5+13.3  23.7+9.4
RBC (10%/uL) 635465 610+43 629447 642445 628432 635439 615+34 639+30
Hb (g/dL) 11.8+1.1 11.0£0.5 11.5+0.7 11.5+0.9 11.640.5 11.440.5 11.1£1.1 11.6+0.6
PCV (%) 39.543.9  37.0£2.0  39.04#2.8  39.7+2.7  38.5+1.8  38.2+1.7  38.1+1.9  38.9+1.7
MCV (fL) 622413  60.8+£2.1 62.0£1.1 55.6+x184 61.2+1.5  60.2+1.8  62.0+1.5  60.9+1.3
MCH (pg) 18.740.5 18.1+0.8 18.3+0.5 17.940.9 18.540.5 18.0+0.8 18.1£1.4 18.1+0.4
MCHC (g/dL) 30.0£0.4  29.8£0.6  29.6£0.9  29.0+1.4  30.2+0.6  29.940.6  29.242.5  29.840.9
Platelet (10*/uL) 70.0420.4  77.1£12.8 68.0426.4 62.1423.6 76.7+13.7 69.9420.8 77.0+25.0 83.3£16.3

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

Values are mean+SD for number of pups indicated.

#: one male pup in the 0 mL/kg b.w. (control ) group and one female pup in the 0.5 mL/kg b.w. group were accidentally dead.

$, $$: Mortality in male pups and female pups in treated groups were significantly (p<0.01 and p<0.05, respectively) different from the

0 mL/kg b.w. (control ) group.
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Table 3. Effects of Product A in reproducibility of male and female ICR mice given orally on postnatal day 0 to 20

Dose (mL/kg b.w./day)
No. of mated males

No. of mated females
No. of pregnant females
No. of litters

No. of offspring
Average litter size
Average litter weight
Sex ratio (male/female)

Sex ratio alive (male/female)

0 (control) 0.5 1.0 2.0
10 10 10 10
10 10 10 10
5 8
5 8
61 64 85 106
12.2+1.3 16.0+1.4 12.1£2.3 13.3+£2.5
20.3+£2.0 25.7+1.8 20.6+2.7 22.1+4.1

0.95 (27/34)
0.95 (27/34)

No. of dead pup on post natal day 0 0

male

female

Body weight (g) of male pup
0

1

2

3 weeks old

Body weight (g) of female pup
0

1

2

3 weeks old

0
0

1.73+0.16 (20)
5.97+0.41 (20)
9.50+1.13 (20)
16.31+2.59 (20)

1.65+0.17 (20)
5.93+0.42 (20)
9.74+0.97 (20)
15.741.84 (20)

1.08 (33/31)
1.04 (33/30)
1
1
0

1.67+0.16 (16)
5.84+0.52 (16)
9.710.66 (16)
16.63+1.67 (16)

1.65+0.10 (16)
5.96+0.27 (16)
10.13+0.48 (16)
16.32:£0.95 (16)

1.60 (46/39)
1.84 (46/32)
7
0
7

1.85+0.24 (29)
6.00+0.65 (28)
9.46+0.70 (28)
19.7241.50 (28)

1.7540.23 (27)
5.79+0.68 (27)
9.36+0.82 (27)
15.78+1.51 (27)

1.33 (56/50)
1.48 (56/49)
1
0
18

1.74+0.13 (32)
5224120 31)*
8.83+1.21 (30)

14.80+1.99 (30)

1.69+0.12 (32)
5.15+1.16 31)*
8.77+1.20 (29)**

13.84+2.65 (29)*

Values are mean+SD.

$: Mortality on post natal day 0 in female pup of treated groups was significantly (p<0.01) different from the 0 mL/kg b.w.

(control ) group.

Those marked with asterisk(s) were significantly (*: p<0.05, **:p<0.01) different from the 0 mL/kg b.w. (control ) group.



LY

BEINZ (AEEHV) . HELZME1IEHZ0 F1 14
PEL FLME4PCIcMBIE %2 Ltk s, BEHTFL OETH
RONTeh, MBEHEDOREERZITR >, F1DOKE
X, A% 0 B TIIAREN -T2, 7 HO 2.0 mL/kg
RERGIEOMERE, 14 BB X0V 21 H® 2.0 mL/kg (KE& 5
BEOMEOEEEEIE, LV FRIEr o

4. FRENRGHER (Table4)

FRER~ D 53R TIE, 4.0 mL/kgSEE T, KE, g
HiE, mERBER L OMEE RS, SRS G
LOMOAERETR N R T

& & W & F 57,2006

391

% =

BFAEMAEGRBICE N T, FEERAEFFEFOREEN
0HLIRRIC R b DiE, B fE ALk D
DHSEZ A, HEREIK CTIED & 5 B EF 12T N EE i
o lEbEonhtEZLND. £z, RETORKIIASEO
R TIZHAL MR bR oT-. BIERBROME RIL, &8
DB GMEEDOIEES DI L, BEY, WREZED
TR OZRENEBEN &G, BEEICETORMB S
D, BHEOBEGMEREISIELL ECHRER (KRR 2179
VERHD EEZD.

Table 4. Effects of Product A in adult ICR mice given orally for 21 days

male female
Dose (mL/kg b.w./day) 0 (control) 1.0 2.0 4.0 0 (control) 1.0 2.0 4.0
n 5 5 5 S# 5 5 5 5

Initial body weight (g) 355427  36.1+42 359433 35.743.0  28.3+1.9  28.842.3  28.5+1.9  28.3+l1.7
Final body weight (g) 36.3+£2.0  37.0£3.7  36.9+£3.2  35.042.9  28.2+2.5  29.243.5  26.9£1.2 7.7£2.0
Liver (mg) 1745£169 19404277  1903+105 17854217 14414250 14914263  1342+64 13984261

(mg/100g b.w.) 47994351 52364364 51934540 5093+186 50884506 50904435 4997+318  5016+647
Kidney (mg) 573460 625478 590+65 523473 391+48 703423 374428 384439

(mg/100g b.w.) 1582198 16944218 16144278  1494+150  1384+77 1387497 1389473 1383+65
Spleen (mg) 96.245.3  102.9+11.2 108.8+14.8 89.3+5.1 119.3+35.4 136.7+25.5 105.3427.9 120.249.9

(mg/100g b.w.) 265+15 279425 295+32 256423 419495 468+71 390493 434+21
Thymus (mg) 33.746.7  38.3£5.5 33.6£6.0  31.4+4.5 40.0£12.1 47.6£19.7 40.9+17.3 35.3+12.9

(mg/100g b.w.) 93+17 104+19 91+10 90+12 141438 159+44 151459 126442
Adrenal grand (mg) 4.3+0.4 4.4+£0.9 4.2+0.3 4.6+0.8 9.8+1.9 9.5+2.1 9.0£1.2 10.2+1.7

(mg/100g b.w.) 11.9+0.8 11.8+1.8 11.6+1.1 134429 349469  323+49 333437  36.9+5.6
Testis (mg) 250+34 256+33 260+25 241428

(mg /100g b.w.) 685+73 692+67 712+115 689+57
WBC (10%/uL) 59.2420.0 47.0£10.7 47.4+£103 42.548.7 45.0+13.9 53.0+29.8 46.4+229 43.8+8.8
RBC (10%/uL) 875+47 870451 840+26 824436 837456 846+27 855458 856+57
Hb (g/dL) 14.44+0.7 14.3+0.8 13.9+0.4 13.6+0.6 14.4+0.7 14.1£0.4 14.1£0.6 13.94+0.7
PCV (%) 471422 47.542.77  45.6+2.1 442417  46.0£2.0  46.3+1.2  46.3+24 459422
MCV (fL) 53.9+1.6  54.6x1.9  54.2+1.1 53.7+1.4  55.0+1.5  54.7+1.3 54242.0  53.7£1.9
MCH (pg) 16.5+0.7 16.44+0.6 16.5+0.3 16.4+0.7 17.240.6 16.7+0.5 16.5+0.8 16.3+0.9
MCHC (g/dL) 30.6+0.7  30.1£0.9  30.5+0.85 30.6+0.7  31.2+0.8  30.4+0.6  30.5+0.8  30.3£0.7
Platelet (10*/uL) 92.6+22.5 119.6+15.0 97.6£17.0 101.6+27.3 63.6+39.8 99.9+6.5 99.9+10.7 103.9+21.8
AST (IU/L) 72.0£17.8  73.4+£36.4 72.2+14.5 753+13.4 153.0£26.4 105.6+£29.9 115.8+£30.6 115.0+21.7
ALT (TU/L) 32.0+4.8 352469  34.8£3.5  38.0£10.9 40+6.3 334440 41.0£7.8 40.4+144
Cholesterol (mg/dL) 107425 117420 110+26 1067 91425 7048 77418 70+4
Triglyceride (mg/dL) 62+31 107422 78+£21 96+58 50+7 69+£26 5626 51+31
Glucose (mg/dL) 155428 195+55 188+34 157£19 112441 127441 118439 119+46
Urea nitrogen (mg/dL) 21.442.1 21.142.7 245423  24.742.2 189433  26.544.9  25.6+4.5 22.5444

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

Values are mean+SD for number of pups indicated.

#: one male in the 4.0 mL/kg b.w. group was dead during study.
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~ U AFAEFICBIT 25 A O KEEA &1L, 1.0mL
kgREBTHoTo. NHEEREME OFEELLIOANE AL
DIFANZEZEE L CTLRE/MIKI00E LEZHEY , ABTO
HEAER R, 10 LkglABm EFHES N D, F£72, FHixIE:
DALE PN DN THRIEMERBR AN T S AL TVR WG IR
BIREE1,0008TH5ExbHY, ZogE, AMTOEE
FEE, 1 ul/kelfE EEHESND . 2hUg, (RE3 kgDH
A7 51, 3.0 pL(Z 4% %21,000)8% 5\ M 330 pL (2 2FR%k
1002 H 7=V, HOBRENZOBRETHNE, SlHEHAE
L7236 (R - dasE & - Miha) IconTix, B8
NipneEZLND. LavL, 2mL/kgRE ((KE3 kgD A
AT, 6.0uLdH B\ NT60 uL) LI EoRROERIE, 5
MOEBOAREMEN B ST, 1B ORFER0. 9mld [
72520~30 cmfff UCMEgE)  (RUICIRA S e T
£0) LieGail, EOBREDENY 2L - TH (il

V77, A=y N l) BT DHON, F O
L7=FHRICEOBREBITT 200, ILMEIMZD 00

FRERDT-HEOBMER 4, FREITEIT HHEHEES
IEERESOMEL, TORBRIZL-TE, FHICET %
B, FELWAKRKERRICL 2 ZEMORMNBMBE L B
bhbd.
FAAF~OEL L RIS, RER~OFE L BTV, w7
FCERIZ 36 1T 2 i A O e RIEAEH] 8134 mL/kgfKE DL ET
BV, v U AHAENRICE T D RKXEFEHAE] mLkelE D4
BCThotz. ZORRIE, KEHLORSGETIE, KER
AT, HAF T, RREERAENILS RN &
ERLTWS. —I, bFmE0ZeME, mEkE Huv
THBREShD 2, 20k 5 RBRofR, HERicsT
DREWE FERE T E R WATREE R & D LRI ST

X Ak
) (BEWELEAT 5FEMAROBRENCEET % k4
2)http://www. kokusen. go. jp/pdf/n-200601103 1. pdf
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