
INTRODUCTION

Hazardous and risky substances present in the human 
environment must be avoided or strictly controlled. For 

this purpose, the risk assessment process is critical and 
should be conducted using established protocols based on 

-
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-

early stage as possible during its development and prev-

-
sion, have attracted much attention and being enthusi-

-

-
-

itesimal size serves as their best merit at one side but also 

come into the human and other living creatures’ bodies 
et al

-

made on this issue (Donaldson et al et al., 

-
-

-

-
-

ertheless, cohesive and thus easily agglomerating nature 
and estimated long stability in the body are considered as 

et al
et al., 2004; Takagi et al., 2008a). There is another con-
cern that carbon nanotube might cause a tragedy similar 

substitute (Donaldson et al et al., 2004; 
et al

-

-
gle intraperitoneal administration to male mice hetero-

p53 
participated (Takagi et al -

-
-

-

the present small-sized study simply aiming at an iden-

MATERIALS AND METHODS

Ethical consideration of the experiments
-

-

-

-
-

guidelines, rules and etc. provided domestically and inter-
nationally.

Animals

-
-

-
-

-

ad libi-
tum, critically monitored to detect any clinical signs and 

Test chemicals
-
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used in the p53 et al.

et al.

-

-

hand-shaking immediately prior to the administration. 

-
-

Animal treatments
-

-

-

-

-

Pathological assessment

throughout the body including celomic cavities. All 

-

Statistical analysis

and p

RESULTS

Property of test chemicals, their state in 
suspensions and decision of their 
administrating doses

p53 et al. (2008a), 
and these 2 studies utilized the same methods to deter-

as that described by Takagi et al -
8 parti-
9 parti-

et al

-

et al

et al

-
orine and bromine (the respective detection limits being 

-

et al et al et al., 



2003).
-

-
-

agglomerates and dispersed as multi-sized rod-shaped or 

Taking above-mentioned property and state in sus-

8 8

et al., 
-

-

8 -
8

-

enough to cause carcinogenicity (Adachi et al
 et al et al

Vasilieva et al  et al  et 
al

Fig. 1.

Fig. 2.

a b

Y. Sakamoto et al.



Animal experiment

vehicle- and crocidolite-treated rats healthily survived 

-

-

some cases conversely increased due to marked ascites, 

-
-

-
mals.

-

Table 1.

Treatment Total
number

27 30 37 39 40

Vehicle

7

Table 2.
Treatment Animal

number
Autopsy

autopsy

commencement)

Hemorrhagic
ascites

Adhesion Tumor nodule

Thoracic cavity

Vehicle all S - - - -

all S - - - -

++ +++ +++ -

D 37 ++ +++ +++ +

D 40 ++ ++ ++ +

D 39 +++ +++ +++ +

S - ++ + -

40 + ++ ++ -

D 40 +++ +++ +++ +



-
NT-treated rats upon autopsy are demonstrated in Fig. 3. 

and the peritoneum, especially among the diaphragm, liv-

-

-

the diaphragm and involving the liver, stomach, pancre-
as, spleen and their surrounding stroma. Abdominal adi-

-
static lesions detected on the peri- and epicardium detect-

-

-

-
NT-treated rats.

proliferating lesions

lesions observed in rats are summarized as an individual 
-
-

-

p

-

early-stage tumors (representative histology demonstrat-

advanced-stage tumors (representative histology demon-
-

id est,

-

-
-
-

Fig. 3.
-
-

spread on visceral and parietal peritoneum (asterisk). 

70
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-
plastic or non-neoplastic changes seen in the peritoneal 

lesions in the celom

-

-
lularity including macrophages and multinucleated giant 

-

-
-

distribution of test chemicals

-

Table 3.

Treatment Animal
number

Autopsy

commencement)
hyperplasia

Development

Vehicle all S - - - -

all S - - - -

+ + + +

D 37 + + + -

D 40 + + + +

D 39 + + + +

S + - - -

40 + + + -

D 40 + + + +

Fig. 4. -

-

-
lioma nodules.



-
-

DISCUSSION

-
sesses carcinogenicity to cause mesothelioma at a con-
siderably high rate in intact male rats under the present 

in vivo

-
-
-

et al
et al -
ble in the literature at this moment is the p53 -

et al. (2008a), 
-

-

sized studies are apparently demanded to elucidate long-

animals, by aiming to elucidate dose-dependency and 
-
-

-

-

et al  et al., 
et al. et al.

-

-

-

-

Fig. 5. -

(c) spindle-shaped sarcomatous cells in depth.

Fig. 6.

cellularity and contained agglomerates and non-ag-

Fig. 7.

-

giant cells and macrophages in the mesenteric lymph 
node (astersk).
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the diaphragm lacking macroscopic or histological conti-

p53
mice study (Takagi et al -

-
-

-

et al
et al. et al.,

et al., 2008). 

and also described by Takagi et al. (2008c), it is likely 

-

the administering suspension are supposed to be trapped 

-

supportive data obtained in the present study includes the 
-

-
-

es or macrophage-oriented multi-nuclear giant cells in the 
liver and lymph nodes. The last data also suggest the cir-

-
-
-

-
li by chance.

-
-

-

et al., 2008; Shukla et al., 2003; 
Takagi et al., 2008a, 2008b and 2008c). Active granulo-

-
-
-

-

-

-
tions (Shukla et al -

-
et al., 2003; 

et al., 2003; Roller et al et al.
-

-
-

p53 -
et al. (2008a), there are 3 clear 

-

-
-

et al. (2008a), in 
order to increase sensitivity. The background is based on 

-

(Johnson et al

-

-

intraperitoneal administrations. 
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-
cidolite. Takagi et al -

8 et 
al -

8

-
8

8

-
istered intraperitoneally (Adachi et al  et 
al et al -
racically (Vasilieva et al  et al

 et al

-

-

et al. (2008a); ours being 0.24 
8

8

8

8

Takagi et al

-
-

p53 
et al., 2008a) than in the present study, it is suggested that 

et al. (2008b, 

-

available.
The p53 et al., 

-

(Donaldson et al et al
-

et al., 2008a, 2008b and 

-

irrelevant conditions, or a risk can be properly man-

the p53 et al., 2008a), 

-
icism (Donaldson et al et al

nanometer-scale materials, over-nanometer scale materi-

-

p53
et al., 2008b) and the 

-

-
-

and similar upcoming materials.
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