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Teratological and reproductive study of a House-dust Remover given Newborns in ICR mice

Tomoko FUJITANI*, Akio OGATA*, Yoshikazu KUBO*, Hiroshi ANDO*, Hiroshi TAKAHASHI*, Norio YANO*,
Katsuhiro YUZAWA*, Akemichi NAGASAWA*, Ikue SAITO*?, Hisashi KAMIMURA*®, Dai NAKAE** and Shin-ichi UEHARA**

Effect of a widely used house-dust remover, Product A: spray-type, given orally during postnatal 21 days was

evaluated in teratological and reproductive study. Newborn pups of ICR mouse were given 0 (control) to 2.0 mL of

Product A/kg body weight/day by gavage from postnatal day 0 to 20. After weaning at 21 days old, they were

housed individually and, at 10 weeks old, mated one male to one female in the each dose groups for 3 days. Females

with vaginal plug were divided into the teratogenicity study and the reproductive study. There was no difference

between the control and the dosed groups on number of mated and gestated females. In the teratogenicity study,

there was no difference on number of corpora lutea, implantation, resorption (early and late), or live fetus, mean

weight of male or female fetus, sex ratio of fetus and external or skeletal malformation. Also, in the reproductive

study, there was no difference on litter size, litter weight, number of live or dead offsprings, sex ratio of offsprings,

mean weight of offspring. However, number of female F1 died up to postnatal day 21 in the 2.0 mL /kg b.w. group

was significantly higher than that of the control group and relative testis weight of male F1 at postnatal day 21 in the

2.0 mL/kg b.w. group was significantly lower than that of the control group.

Keywords : /~7 2% A N FEHA| house-dust remover, = 7 A mouse, Hi4E VT newborn, 1AM teratogenicity,

ZIHEME reproductive toxicity
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Table 1. Effect of product A given orally on postnatal day 0 to 20 on body weight gain and mating in ICR mice

Male Female
Dose (mL/kg b.w.) 0.0 (control) 0.5 1.0 2.0 0.0 (control) 0.5 1.0 2.0
Body weight (g)
postnatal day 0 1.68+0.07  1.67+0.08 1.67+0.07 1.69+0.06 1.64+0.07 1.65+0.07 1.65+0.07 1.66+0.08
(N) (32) (32) (36) (36) (32) (32) (36) (36)
postnatal day 21  15.66+1.44 15.05+£1.03 14.93+£1.37 13.54+1.48%** 14.48+1.15 14.09£1.02 14.31+1.08 13.3941.29**
™) 32) (32) (36) (B2)#1 BhH#2 32) (36) (30) #1#2
4 weeks old 27.16£2.08 27.27+1.36 27.0242.01 25.43+2.24**  21.5241.59  21.50+1.34  21.62+1.28  21.50+1.33
5 weeks old 32.60+2.60 32.40+2.12 31.7242.31 31.51+1.84 25.13+2.08  25.98+1.83  25.61+1.81  25.54+1.75
10 weeks old 41.46+4.79 40.98+3.75 39.34+4.18 40.54+2.37 28.13£2.42  28.82+2.71  28.61+2.28  29.02+1.81
No. of total females at 10 weeks old 31 32 36 30
No of mated females¥ (% for total in the group) 24 (77.4%)  25(78.1%) 31(86.1%) 25(83.3%)
Used in teratogenicity study 11 11 14 12
Used in reproductive study 13 14 17 13
No of pregnant females$ (% for total in the group) 24 (717.4%) 24 (77.4%)#3 28 (77.8%) 25 (83.3%)

¥: females with vaginal plug. $: females with implantation site or live newborn.

Values are mean+SD for number of pups stated in bracket or in upper line.

Those marked with asterisk(s) were significantly (**:p<0.01, or ***: p<0.001) different from the 0 mL/kg b.w. (control ) group.
#1: four male pups and 4 female pups were excluded from the study, because one nursing dam died during treatment period.

#2: one female in 0.0 mL/kg b.w. (control) group and two females in 2.0 mL/kg b.w. group died during treatment period.

#3: one female in 0.5 mL/kg b.w. group died 2 days after mating.

Table 2. Teratogenic study of Product A in ICR mice given orally on postnatal day 0 to 20 and mated at 10 weeks old.

Dose (mL/kg b.w.) 0.0 (control) 0.5 1.0 2.0
Females mated ¥ 11 11 14 12
Females gestated $ 11 11 11 12
Females with live fetus 11 11 11 12
Corpora lutea /litter # 16.1+£2.2 (10) 17.1+4.6 16.6£3.0 16.9+2.6
Implantation /litter # 14.5+1.1 15.6+1.9 14.2+1.5 15.1+1.6
Resorption of fetus # Early 1.36+2.11 2.09+1.51 1.00+1.00 1.25+1.06

Late 0.09+0.30 0.27+0.65 0.09+0.30 0.33+0.49
Live fetus /litter 13.0+2.1 13.3+2.4 13.1£1.6 13.5+2.4
Mean weight of live fetus (g) # 1.45+0.05 1.36+0.13 1.41+0.05 1.36+0.10
Male 1.494+0.06 1.40+0.12 1.4440.05 1.3940.11
Female 1.414+0.08 1.33+0.14 1.384+0.05 1.34+0.10
External malformation
No. of litters with malformed fetus/examined 1/11 3/11 /11 1/12
No. of malformed fetus/examined 1/143 3/146 1/144 1/162

¥: females with vaginal plug. $: females with implantation site.

#: Values are mean+SD for number of gestated females unless otherwise stated in bracket.
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Table 3. Effect of Product A given orally on postnatal day 0 to 20 on parameters in reproductive study after grown-up to 10 weeks old.

Dose (mL/kg b.w./day) 0 (control) 0.5 1.0 2.0

No. of dam 13 14 #1 17 13
No. of litters 13 13 17 13
No. of litters with live offspring 13 13 17 12
No. of offspring 183 176 238 176
Average litter size 14.1+1.5 13.5+3.5 14.0+2.5 13.5+4.2
Average litter weight 22.34+3.0 21.5+5.3 22.8+4.0 21.4+6.8
Sex ratio alive (male/female) 1.58 (101/82) 1.26 (98/78) 0.90(113/125) 0.87 (82/94)
No. of dead pup on postnatal day 0 1 4#2 0 3#2

male — 3 0 1

female — 0 0 1

Values are mean+SD.

#1: one mated female in the 0.5 mL/kg b.w. group died 2 days after mating.

#2: sex of one dead pup in the 0.5 mL/kg b.w. group and one dead pup in the 2.0 mL/kg b.w. group could not be clarified.
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Table 4. Effect of Product A given orally in postnatal day 0 to 20 on growing of F1 offsprings
Male Female
Dose (mL/kg b.w./day) 0 (control) 0.5 1.0 0 (control) 0.5 1.0 2.0
Body weight (g)
Postnatalday 0  1.67+0.12  1.63+0.16  1.69+0.14  1.65+0.13 1.57+£0.14  1.57+0.14 1.63+0.16  1.58+0.11
(48) (57) (69) (46) (48) 47) (67) (50)
Postnatal day 21 16.16+1.25 15.35£2.11 15.96£1.98 16.08+1.90 1491£2.12 14.68+1.08 14.91£1.70 15.02+1.60
(47) (54) (63) (41) (48) (46) (62) (46)
Dead pups on postnatal day 0-21
1 3 6 5 0 1 5 4%
Necropsy on postnatal day 21
N 24 26 32 22 24 26 32 22
Body weight (g) 15.96£1.18 15.34+1.01 15.63+2.12 15.86+1.81 14.98+1.12 14.47+1.03 14.68+1.53 14.86+1.54
Liver (mg) 890+114 844+79 885+153 901+140 77392 735£72 773+111 783£112
(mg/100g b.w.) 55624392 54994292 56574409  5663+341 51474323 50834337 52504387 52584351
Kidney (mg) 229429 224420 228433 227434 216420 212418 214423 217425
(mg/100g b.w.) 1430+138 1456+79 1469+101  1429+105 1442+81  1467+£123  1460£116 1461+93
Spleen  (mg) 123423 110+22 118429 126434 120423 101425 119425 116420
(mg/100g b.w.) 769+119 714+121 752+134 788+163 798+125 697+145 807+138 777+101
Thymus (mg) 82.3£15.6  76.5t14.1 83.2+16.0 84.0=14.3 85.2+17.4 754494 777172  83.4+12.2
(mg/100g b.w.) 515486 498+86 534+70 530473 56696 523466 527492 562468
Testis  (mg) 74.1+12.5  43.1£103  72.8+12.8 66.1+12.2
(mg/100g b.w.) 465+75 475+50 466+43 416+59*

Values are mean+SD for number of pups indicated in brackets or upper line.

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



Table 5 Effect of Product A given orally on postnatal day 0 to 20 on organ weight of females after delivery and nursing.

Dose (mL/kg b.w./day) 0 (control) 0.5 1.0 2.0
N 12 13 16 11
Body weight  (g) 40.24+2.6 41.04£3.5 41.6+4.1 42.543.8
Liver (8 2.849+0.351 2.896+0.371 2.938+0.432 3.026+0.403
(g/100g b.w.)  7.063+0.506 7.054+0.514 7.045+0.470 7.104+0.583
Kidney (mg) 517£36 532432 527434 527434
(mg/100g b.w.)  1288+99 1302+78 12774111 1247+103
Spleen  (mg) 155.4+37.6 144.5+29.2 147.4+31.7 154.4+35.9
(mg/100g b.w.)  384+74 351+52 353+57 363+78
Thymus (mg) 52.749.9 45.0+7.6 46.2+11.2 44.0+8.1
(mg/100g b.w.)  131£24 110£19 112426 103+16*
Lung (mg) 211+£18 224444 246177 220443
(mg/100g b.w.) 525454 549+118 601+221 523+133
Heart (mg) 191422 192+15 215482 195+18
(mg/100g b.w.) 473440 469+31 5214£217 460432
Ovary  (mg) 23.545.5 23.14£3.5 23.7+4.1 21.7+4.8
(mg/100g b.w.)  59+15 57+11 58+14 52+10
Serum clinical chemistry
Uric acid (mg/dL) 1.72+0.51 1.07+0.40** 1.18+0.30** 0.77+£0.25%**
Glucose (mg/dL) 130£16 142417 144416 160£20**

Values are mean+SD for number of dam indicated in upper line. Those marked with asterisk(s) were significantly (*:
p<0.05, **: p<0.01 or ***:p<0.001) different from the 0 mL/kg b.w. (control ) group.

Table 6 Effect of Product A given orally on postnatal day 0 to 20 on clinical chemistry of females not mated and not pregnant.

Dose (mL/kg b.w./day) 0 (control) 0.5 1.0 2.0

N 7 7 5 5
Uric acid  (mg/dL) 1.87+0.54 2.03+£0.28 0.86+0.33* 0.94+0.35
Triglyceride (mg/dL) 144+64 73+21* 86+39 47£13%*
Glucose (mg/dL) 112415 95420 1761 [H4* 178+ 8%**

Values are mean+SD for number of dam indicated in upper line. Those marked with asterisk(s) were significantly (*: p<0.05,
**: p<0.01 or ***:p<0.001) different from the 0 mL/kg b.w. (control ) group.

4. EREMHER

WL AZFEFINCEE S~ T A%, REHRICZHE
UHPE X758 %, Table 3 1Z/”RL7-. 4R 2 H BT,
0.5 mL/kg RELLGREOME 1 DL L, SECIREIZHA S
T2 B 7o 7o, HERIAR T OME DR E I L OEHE 2 &=
EEDOEGRITBNTY, ML OFERETALNR
Molz (F—ZITRLTRY) | BHICET A HEICE,
EOBERIZBNTY, ML O ERETRL NN
Stz Fiz, HENS 21 B HE CTOWBE IR oM (BEE)
DOIEEL L OIS RIZ S OBGHICBN TS, REEs
DEBEREIR SN2 (F—=FITRLTARY) .
WA ZHEFIICRE SN~y 2 b EENT Fl
OBEFLE TOERZ Table 4 (/R LTz, xHBBER L O
FED 3 HIENC DT D HPET, Fof HIZHIPE L7 0.5 mL/kg
REZ GO RBLOMOF AT ER D7 <, 2.0 mLkeg &
FHRGHREO R OEOH ETEN D72, —HOWEH%
4 VUt 4 DCIcHiiz B 2 E KR o T2 2 2T, —EIC

MEHEAEE 8 PLTIE SH7-7-, 0.5 mL/kg KB 5HEE
F 2.0 mL/kg (REEGREOMEREDOFEFERE L RS
2holo. 2.0 mUkg REBGHEOM F1 OHAE% 21 HE
TOFCEN, MEHELVARICE o7 HAEK 2] HE
TOREIL, CORGEICENTS, MBELOFERE
TR LN oT-. HAER 21 HOBBREED Y B, 2.0
mL/kg WEFEGREOR RO ERNREIEL Y AEIC
Enot-., MERBREICBWTIE, CoRGRICEWTY,
KRR OFBEREFIRON ol (F—FIIRL TR
W) L

WA ZFAEFICEE SN~ T A0, REERICSHR,
HE, WE Lo, HES2IAOZERIRERED D b,
2.0 mL/kg REFEEFOMMRERE., SHRELVAER
(ZAKD> o 72 (Table 5). MERRAEICI N TIE, EOESEIC
BWTH, MBHLOFEREZIRON -T2 (T—4
IFRLTRYY) - IEEFREICISNTIE, TX3TOH
BREOIREBIENSTEEEL VK<, 2.0 mL/kg RERERGHO



HHEE 23 ST HREE X 0 & o 72, Z Ot G AL F A E
BliE, COHEGHICBWNTY, XL OFEREITRS
Niphotz (F—XFrR LTy .

5. RBOMEE

B A Z AT Shi-~ U 2 2R E & IR
L7ct% 0, HED19 ko = Elgss &, MmEkkAR L0
(LA OFERIT, T COBRERECEB W CHIRREL OfF
BRI R (F—FITRL TV

WM AZFAEFICEE SN U RAD, fEERIC, &
B E 9 R U722 o 7= E 0 193 s 0 T H g BB L O
MERRE OFERIT, T _COREBUCE W TR L OfF
BRI o (F—XIIRL TR . AbERED
2b, 1.0 mL/kg RERGHEOREEE, 0.5 mLkeg KEEZS
3 L U2.0 mL/kg REBGREDO PPERENIE D S FREE L Y
AR, 1.0 mL/kg REZSHE L 02.0 mLkg (KEE
RO MPEE A % FREE L W A EIZ R D5 72 (Table 6).

£ %=

FAEF~OBRGHET (3 #Eil) FRZIE, 2.0 nL&5HO
MEREDS, SERBE X 0 A RICIREME o 72, FiE OFER 2
£V LG ADFENOLH L B L 2 I bid A3,
FRIZH S TRV, LasL, KEOHIHEIE, 5 HEiEL
FICITAERETED bR oz, A0 AB20 HE
TORA 2.0 mL/kgRE OB 512 L 2 IRE~OFET,
BHOKTE., 2 »03 BETEELI RS O THoT2 b
Ezbhb.

LA (0.5 7252.0 mL/kg KH) ARG S
N~ U AOKE & HFEICET 2 RIS EIIR N T,
AT o7, LosL, B A2.0 mL/kg (RE % #E
IR E SN UV ADRRIZ K> TEENIAfF~Y T A
(F1) 122\, HAK21H F TOMFIOE LT HREME,
HEFIOBRAERDR TR LN,

LA ZFEFIICERE SN~ A0, KERDEL
ERRAC, AR, HPE, WE L72MED2.0 mL/kg KRG
DIMFEENE BTNl £, HRLARD > D10
mL/kg KB GRS L U2.0 mL/kg AEERSHICBOTH I
WEESAEICE P T, TEEEIR (B3 DV ERRAT) |

EWVIEIT DI DITHEE N D 72D T, & S HIREHN
VEEBbins.

AIEIOWE 2 B L, ARG TR o7z, EABIERR,
BOERER, BXUY, RR% OMERE OIS R0 R AR
R L2 2B 25 L, WA AT DK
HEEARIE, ~ 7 ACBWTIE, 1.0mLkg (KE/H &2
BND. ZARFEEKI100%, HDHVE1,000 GEERTLOILE
WNZ DWW THEBEERBR N EE SN TORWER) & L
A, ANHECORERZRIL, RE3 keDF AL 72 1, 3.0 pl(&
21%%51,000)d 2\ M E30 uL (Z2fRE100) L HHIN D, #%
OEREN ZOBRETHIUE, AiElFEE L-EE? (KR
- DR A - MIEIRE) 6 X ONVA[RIFHAS L 7= FifE (Bl
BTN, BIHZOFIOAET) KO0 TIE, HERRNE
Ezx b5, LHL, 2 mLkghE ((KHE3 kgD AFAENT,
6.0uL® 5160 pL) LA EDORRABTUZDOWT, [ HhD%
BOFRMEN RSN, BBAD, EAEFICBITS, 9
HEDEWMEIZHONWT, RETDLENRHDHESD.

WA E~ U A AFICEGER S LB R 5 5 EgE
FED R, EBROLZEICL > TEENZFOEEL IV
FERERIKTORRK & 72 Doy, BERETIEAR
HThd. WHADOREMEOE M E LT, HUT
Ty aMbEY (BA A4 REiEER) ©O—FET, N-Alkyl
(60% C14, 30% C16, 5% C12, 5% C18) Dimethylbenzyl
Ammonium Chloride & N-Alkyl (68% C12, 32% C14) Dimethyl
Ethylbenzyl Ammonium Chloride DIEA# (GEFFQUAT) 73
BHINTVWAEZ EHBALTRY, QUATO LT, Atk
DHEERNRLONDE, BATFThHD.

CH
MAE AR TN Tei2nie, Y 2 —REE
BTN T LE T

X [
) TEEWE SR T HFER ORI T 2 154
2) R, ZH=EE, mfEE, o R AT
& Z—igEAE R, 57, 387-392,2006.
3) RMEEEZEES RMOZEMEICET 5 HFEE)





