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Supplementary Table 1: Sequences of the actin, CCL2, CCL3, and CCL4 primers used for real time PCR. 
	
Gene Forward Reverse 

Actin GGGAAATCGTGCGTGACA AGGAAGGAAGGCTGGAAGA 

CCL2 GCTACTCATTCACTGGCAAGAT CTCTGTCATACTGGTCACTTCTAC 

CCL3 CGACTGCCTGCTGCTTCT TTCCTTGCTGCCTCTAATCTCA 

CCL4 CTCTGCGTGTCTGCCTTCT GCTGCTGGTCTCATAGTAATCC 
	
 
 
 
Supplementary Table 2: Relative RNA expression at week 8. 
 

 Untreated Vehiclea DWCNT 
0.25 mg 

DWCNT 
0.50 mg 

MWCNT-7 
0.25 mg 

MWCNT-7 
0.50 mg 

CCL2 0.27 ± 0.08 0.26 ± 0.14 1.16 ± 0.34** 1.28 ± 0.31*** 1.65 ± 0.61*** 2.42 ± 0.64***,### 

CCL3 6.40 ± 2.23 7.29 ± 2.54 10.66 ± 1.54 14.43 ± 2.50** 16.50 ± 5.79***,# 18.03 ± 3.87*** 

CCL4 3.25 ± 0.49 3.91 ± 1.16 3.63 ± 0.69 4.25 ± 1.24 8.49 ± 2.43***,### 9.38 ± 2.76***,### 
 

a
 There were no significant differences between the Untreated group and the Vehicle Control group. 

**,*** Different from the Vehicle Control at p<0.01, p<0.001, respectively. 
#,### Different from the respective DWCNT group at p<0.05, p<0.001, respectively. 
 
 
 
 
Supplementary Table 3: Pulmonary macrophage counts, PLF total protein and LDH levels, and PCNA indexes at week 3. 
 

 Untreated Vehiclea DWCNT 
0.25 mg 

DWCNT 
0.50 mg 

MWCNT-7 
0.25 mg 

MWCNT-7 
0.50 mg 

Pulmonary Macrophage Count per cm2 (x 103) 4.65 ± 0.97 12.38 ± 1.47 13.19 ± 2.27 12.70 ± 0.97 19.86 ± 3.34***,### 19.40 ± 2.88***,### 

PLF - Total Protein (µg/ml) 757 ± 24 758 ± 34 755 ± 31 810 ± 32 813 ± 71 920 ± 118***,# 

PLF - LDH (mU/mL) 4.08	±	1.47 5.83	±	2.33 6.44	±	4.10 5.24	±	2.31 7.20	±	4.71 11.97	±	5.85*,# 

Pulmonary PCNA Index (%) 2.2 ± 0.8 3.9 ± 1.1 6.8 ± 1.6 11.3 ± 2.0*** 14.3 ± 3.9***,### 14.8 ± 4.3*** 

Visceral Pleura PCNA Index (%) 5.5 ± 2.4 7.6 ± 2.3 3.3 ± 2.7 7.1 ± 2.2 11.5 ± 4.3 10.3 ± 2.5 
 

a Macrophage count was significantly higher in the vehicle control group compared to the untreated control group (p < 0.001) 
*,*** Different from the Vehicle Control at p<0.05, p<0.001, respectively. 
#,### Different from the respective DWCNT group at p<0.05, p<0.001, respectively. 
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Supplementary Figure Legends 

Supplementary Figure 1 Translocation of the DWCNT fibers (a) and MWCNT-7 fibers (b) 

to the mediastinal lymph node, and the presence of MWCNT-7 fibers (c) in the pleural cavity 

lavage cell pellet at week 6. Large swollen cells are degenerating macrophages. DWCNT 

fibers were not found in the pleural cavity lavage cell pellet. 

 

Supplementary Figure 2 Translocation of MWCNT-7 fibers to the liver sinusoid (a), 

lymphatic sheath of the spleen (b), kidney glomerulus (c), heart stoma (d), and brain (e) at 

week 6. DWCNT fibers were not found in any extrapulmonary organs. 

 

Supplementary Figure 3 Proliferating cell nuclear antigen (PCNA) staining of the lung at 

week 8. (A) In rats administered 0.50 mg MWCNT-7, fibers were dispersed throughout the 

lungs. PCNA positive pulmonary epithelial cells and macrophages were associated with these 

fibers. The PCNA index in the lungs of these rats was 11.8. (B) In rats administered 0.25 mg 

MWCNT-7, fibers were also dispersed throughout the lungs. Similarly to the 0.50 mg 

MWCNT-7 group, PCNA positive pulmonary epithelial cells and macrophages were 

associated with these fibers. The PCNA index in the lungs of these rats was 9.9. (C) Fibers 

were also distributed throughout the lungs of rats administered 0.50 mg DWCNT. However, 

there were fewer PCNA positive pulmonary epithelial cells and macrophages were associated 

with these fibers than with the MWCNT-7 fibers. The PCNA index in the lungs of these rats 

was 5.4. (D) Similarly to the 0.50 mg DWCNT group, fibers were distributed throughout the 

lungs of rats administered 0.25 mg DWCNT, and again, like the 0.50 mg DWCNT group, 

there were fewer PCNA positive pulmonary epithelial cells and macrophages associated with 

these fibers than with the MWCNT-7 fibers. The PCNA index in the lungs of these rats was 

5.8. (E) The PCNA index in the lungs of the rats treated with vehicle alone was 3.3. (F) The 

PCNA index in the lungs of the untreated rats was 3.1.  
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