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#1. #EIRI H120.2-5.0 mg MWCNT /kefA T 4 BEEIEIEN G- L 7o~ U 2 DIEIRIZBI S 2 48154 K OB {r~D R %
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% 1 BE IR AR 0.22+0.44 0.60+0.70 0.44+0.73 0.11+0.33
CERER D %) 1.70+3.46 3.86+4.35 2.90+4.71 0.85+2.55
A AEREAT B R 12.11+2.98 12.40+2.22 13.56+3.13 1.44+3 28%**
(FERELT D%) 92.347.1 87.6+16.8 89.0+9.9 9.5:£2(.7%%*
HEAE IR B/ R () 17.16+4.77 17.4242.78 18.68+4.26 5.86+6.44*
SEEIRRAT E () i3 1.421£0.138 1.446+0.078 1.403+0.072 1.415+0.124
iifd 1.397+0.105 1.380£0.097 1.354+0.066 1.331+0.021
VIS Sy VA SaLN 0.00:£0.00 0.00:£0.00 0.00:£0.00 0.67+1.15
(BT D%) 0.00:£0.00 0.00+0.00 0.00+0.00 6.67+11.55
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J¥ige (mg) 157£65 16640 20344 356£101%**
Kol (mg) 24.7+7.2 24.9+8.2 20.6+4.4 35.7+15.6
M eRmIR U > 38 (mg) 5.5+1.4 11.5+3.7* 12.4+5.7% 13.9+5.3*
PEEE (mg) 19.0£2.6 21.0+3.2 19.9+3.1 18.7+2.4

A MERRL (10%/uL) 452+1.5 49.0+16.3 57.3+28.5 80.4+36.5%
U L RERE (10¥/uL) 28.8+8.8 27.846.8 25.6+9.5 24.6+11.0
AFHRERSL (10%/uL) 14.6£6.0 18.3+11.0 32.4422.5 44,8423 2%
GFRREREL (10%/uL) 0.5£0.6 1.4+1.1 2.6+1.7 6.2+5.0*
HLEREL (10%/uL) 1.8£0.7 1.6+0.8 1.6+£1.2 5.3+3.8
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ke IR & LT L2 p<0.05, 0.01, 0.001



o O k' O, 64,2013 207
#3. $EHRI A 122.0-4.0 mg MWCNT/kefAH & A RIIEIEN R G- U 7o~ 7 2 DIEIRIZ BA3 5 18154 L UG A~ D 2%
¢ 5 B (mg/kg (A ) 0.0(x ) 2.0 3.0 4.0
B0 TR LTt~ o 2 8% 10 10 10 14
IR L T ie~ o A% 10 8 9 13
EERITFE2A L QWO REK 10 7 8 7%
AR REE 15.80+1.87 16.00+1.77 16.00+4.06 15.62+1.94
P17 SR 14.50£2.55 14.38+1.51 12.33+2.69 14.00+2.08
FHASEM R 1.70£2.16 4.75+4.27 5.00+3.94 8.92+4.92%+*
ERET D%) 10.98+13.51 35.30+£34.86 41.70+£34.78 67.09£38.79%*
1 B RS B 0.20:£0.42 0.38+0.52 0.00:£0.00 0.23+0.44
ERET D%) 1.67+3.75 2.45+3.38 0.00+0.00 1.63+3.14
A AFREAT B R 12.60+2.63 9.50+5.10 7.33+4.09 4.85+5.84%*
FEREH O%) 87.35+13.02 63.92+34.02 58.30+34.78 31.27+37.69%*
AR R R R (g) 19.126+3.294 12.178+6.808 9.063+4.973* 6.004£7.210%**
SEEIREAT E () i3 1.475+0.105 1.293+0.085%* 1.282+0.105*%*  1.305+0.080*
i 1.43140.131 1.227+0.087* 1.241+0.124* 1.210+0.108*
SF AR 0.00+0.00 0.57+0.98 0.25+0.46 0.43+0.53
(AR D %) 0.00:£0.00 9.18+18.77 3.65+6.84 4.59+6.46
AR &2 LT R 0 2 2 3%
AR T BRI H 0/126 3/76 2/66* 3/63*
AL Mgz 0 0 0 1
VU FE IR e 0 2 2 1
ez - J2 0 2 0 1
B AR 0.00+0.00 1.14+1.21 0.88+1.73 1.00+1.41
(FEAFRBATH D %) 0.00:£0.00 14.39£18.09 11.15421.68 11.90+19.16
AR &2 LI R 0 4 3% 3%
AR T AR IR H 0/126 9/76%** 7/66%** 7/63%*%*
AR TR EmE - A 0 3 1 2
FHEMA - A% 0 6 7 0
VU PR R 0 2 2 3
E2T 0 0 0 2

BfEix, B SIHEH D WVIT I IR R .

ko Rr s SSPIREE L BT Z N Hp<0.05, 0.01, 0.001
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4. PRI H122.0-4.0 mg MWCNT /kefR B 2 B EIIEIENE G- L~ U A DO RHE~D

5 F(mg/kg A ) 0.0(%f AR 2.0 3.0 4.0
RS 9 10 9 9
KE(g) TEHR9 A 34.69+1.42 34.41+1.83 34.2042.65 34.1842.64
IEIR18 H 62.41+2.77 55.65+11.86 49.16+7.91 46.27+11.89%**

s
JTliE(g) 3.110+0.400 3.173+0.531 2.986+0.493 2.798+0.520
& hid(mg) 478+133 503+52 447448 472455
L (mg) 179+17 180+23 167+18 165+16
Jiii(mg) 189+8 18143 17620 188+15
JEigi(mg) 145+40 237+88%* 323+86%* 333£99%*
g B (mg) 26.6+12.9 22.6+5.4 17.2+9.2 25.3+7.4
B ioeREIA U > 2 Hi(mg) 7.4+8.3 7.3+3.5 8.8+4.5 6.2+4.5
PEE (mg) 25.1+7.8 21.2+4.6 21.6£3.6 17.6+2.9

A 1 M kB (10%/uL) 46.7+18.7 114.9+34.3* 124.0£48.2% 109.1+68.1*
U L RERE (104/uL) 28.9+11.7 38.8+12.0 33.6+15.1 33.0435.7
A HERER(10%/uL) 15.0£7.0 54.6£19.2% 66.1£23.0%* 53.6+£37.0%
SFERERF(10%/uL) 0.9+0.5 17.5¢14.1%* 16.1£8.9%* 15.5+8.1%*
HLEREL(10%/ul) 1.9+1.7 4.143.0 8.2+7.8 7.0£4.2

AT T = AR 2.

*
s

SRR & TN p<0.05, 0.01

X
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Effects of Intraperitoneally Administrated Multi-Wall Carbon Nanotubes (MWCNT) on Mouse Fetus and Dam

Tomoko FUJITANI?, Hiroshi ANDO ? Yoshikazu KUBO ?, Norio YANO ?, Hiroshi TAKAHASHI ?, Katsuhiro YUZAWA *
Akemichi NAGASAWA ?, Akihiko HIROSEb, Tetsuji NISHIMURA ¢, Akiko INOMATA ?, Akio OGATA * and Dai NAKAE?

One of the safety evaluations of multi-wall carbon nanotubes, a possible teratogenicity of multi-wall carbon nanotubes was
studied in mice. Multi-wall carbon nanotubes suspended in 2% sodium carboxy methyl cellulose, 0.0 (control), 0.2 1.0, 5.0
mg/kg b.w. (Experiment 1), or 0.0(control), 2.0, 3.0, 4.0 mg/kgb.w. (Experiment 2) were intraperitoneally administered on day 9
of gestation in CD1 (ICR) mice. At day 18 of gestation, the parameters of pregnancy, effects on fetuses and effects on dams were
examined. In Experiment 1, the number of live fetuses was significantly decreased, and early fetal death was significantly
increased in the 5.0 mg/kg group to compare with those in the control group. In 2 of 26 live fetuses in the 5.0 mg/kg group, a
reduction deformity of the limbs was observed. The spleen weight and white blood cell count, especially of neutrocyte and
eosinocyte counts, of the dam in the 5.0 mg/kg group was higher than those of the control group. In Experiment 2, the number of
live fetuses was significantly decreased, and early fetal death was significantly increased in the 4.0 mg/kg group. Mean male and
female live fetus weights of all dosed groups were significantly lower than those of the control group. External malformations
(reduction deformity of the limbs, short or absent tail) in the 3.0 or 4.0 mg/kg groups and skeletal malformations (fusion of
vertebrae, fusion of rib, hypophalangia, hyperphalangia) in all dosed groups were increased. The spleen weight and white blood
cell count, especially neutrocyte and eosinocyte counts, of dam in all dosed groups were significantly higher than those of the
control. Intraperitoneally administered multi-wall carbon nanotubes at a dose of 2.0 or more mg/kg b.w. increased the spleen
weights and white blood cell counts in the dam and had significant teratogenic effects in the fetus. Examination of a possible
fetal toxicity by immunological changes in the dam or a possible trans-placental transfer of multi-wall carbon nanotubes to the

fetus would be necessary to clarify the mechanism of the teratogenicity of multi-wall carbon nanotubes.

Keywords: multi-walled carbon nanotubes, mouse, intraperitoneal, fetus, early fetal death, reduction deformity of limb, fusion

of vertebrae, white blood cell count, neutrocyte count, eosinocyte count, spleen
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