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Pulmonary Toxicity in Rats by Intratracheal Instillation
with the Rare-Earth Metal Neodymium Oxide
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ABSTRACT

Objectives: This study was performed to produce data on the pulmonary toxicity of neodymium oxide(Nd,Os) by intratracheal

instillation.

Methods: Two groups of rats were exposed to neodymium oxide by intratracheal instillation with doses of 0.5 mg and 2.0 mg,
respectively. At two days, four weeks and 12 weeks after exposure, body weight change, organ weight change and histopathological
change were observed. At 12 weeks after exposure, lung function change was measured.
Results: The body weight of rats in the high concentration group decreased after 12 weeks by 4-5% compared with the control group.
At four weeks and 12 weeks after the administration of neodymium oxide, the absolute weight of the Iungs of the high concentration
group were significantly increased when compared with the control group(p<0.05).

At 12 weeks after the injection of neodymium oxide, breath frequency and respiratory minute volume were increased, but inhalation

time and expiratory time were decreased.

Bronchiolar epithelial hyperplasia, alveolar type |l cell hypertrophy/hyperplasia and foreign body granulomatous inflammation were

observed in the high exposure group.

Conclusions: Body weight decrease, lung absolute weight and breath frequency increase, and pathological lung change were all observed.
We found that pulmonary toxicity of neodymium oxide nanoparticles by intratracheal instillation could be confirmed.

Key words : histopathology, lung function, neodymium oxide,
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Figure 1. Body weight change of male rats exposed to neodymium
oxide.
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Figure 2. Organ weight(absolute, relative) change of SD male rats after neodymium oxide instillation (n=8).
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Figure 3. Lung function change of SD male rats after neodymium oxide instillation(n=8).
Table 1. Histopathological finding of male rats(2-day intratracheal exposure group)
Summary of histopathological findings
Sex : male
Group(mg/0.3 m{)
. C(0) L(0.5) H(2)
Organs Signs N %) N %) N %)
No remarkable lesions 3/4 (75) 4/4 (100) 4/4 (100)
Liver Remarkable lesions 1/4 (25) 0/4 (0) 0/4 (0)
-Cell infiltration, mononuclear, focal + 1/4 (25) 0/4 (0) 0/4 (0)
No remarkable lesions 4/4 (100) 3/4 (75) 3/4 (75)
Remarkable lesions 0/4 (0) 1/4 (25) 1/4 (25)
: -Basophilic tubule, with mononuclear cell
Kidney infiltration, focal, cortex * 0/4 © 1/4 25) 0/4 ©
-Cell infiltration, mononuclear, focal,
interstitial, cortex = 0/4 © 0/4 © 1/4 (25)
No remarkable lesions 3/3 (100) 1/4 (25) 0/4 (0)
Remarkable lesions 0/3 (0) 3/4 (75) 4/4 (100)
+ 0/3 (0) 0/4 (0) 3/4 (75)
-Bronchiolar epithelial hyperplasia + 0/3 (0) 3/4 (75) 0/4 (0)
Lun + 03 (0) 0/4 (0) 1/4 (25)
¢ -Alveolar type II cell hypertrophy + 0/3 (0) 2/4 (50) 4/4 (100)
/hyperplasia + 0/3 0) 1/4 (25) 0/4 (0)
Foreien bod Jomat ol . + 0/3 (0) 0/4 (0) 3/4 (75)
-Foreign body granulomatous inflammation,
terminal bronchiles/alveolar ducts * 03 ) 3/4 (73) o4 ©)
+ 03 (0) 0/4 (0) 1/4 (25)
Heart No remarkable lesions 4/4  (100)  4/4 (100) 4/4 (100)
Brain No remarkable lesions 4/4 (100)  4/4 (100) 4/4 (100)

N: Number of animals with the signs / Number of examined animals
Grade : + ; slight, +; minimal, ++; moderate
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Table 2. Histopathological finding of male rats(12-week intratracheal exposure group)

Summary of histopathological findings

Sex : male
Group(mg/0.3 ml)
. C(0) L(0.5) HQ2)
Organs Signs N %) N %) N %)
No remarkable lesions 3/4 (75) 4/4 (100) 2/4 (50)
Liver Remarkable lesions 1/4 (25) 0/4 0) 2/4 (50)
-Cell infiltration, mononuclear, focal + 1/4 (25) 0/4 (0) 2/4 (50)
No remarkable lesions 4/4  (100)  3/4 (75) 4/4 (100)
Kidney Remarkable lesions 0/4 0) 1/4 (25) 0/4 (0)
-Basophilic tubule, focal, cortex + 0/4 0) 1/4 (25) 0/4 (0)
No remarkable lesions 3/4 (75) 0/4 (0) 0/4 (0)
Remarkable lesions 1/4 (25) 4/4  (100) 4/4 (100)
+ 0/4 (0) 0/4 (0) 2/4 (50)
-Alveolar macrophages, terminal + 1/4 (25) 4/4 (100) 1/4 (25)
bronchioles/alveolar ducts ++ 0/4 0) 0/4 (0) 0/4 0)
+++  0/4 0) 0/4 (0) 1/4 (25)
Lung 0/4 (0) 0/4 (0) 2/4 (50)

-Bronchiol ithelial h lasi
ronchiolar epithelial hyperplasia o/a ) 44 (100) /4 (50)

+

+
-Alveolar type II cell hypertrophy + 0/4 (0) 3/4 (75) 4/4 (100)
/hyperplasia + 0/4 (0) 1/4 (25) 0/4 (0)
+
+

04 () 04 (0) 2/4 (50)
04 (0) 34 (79 1/4 (25)

-Foreign body granulomatous inflammation,
terminal bronchioles/alveolar ducts

++  0/4 (0) 0/4 (0) 1/4 (25)

No remarkable lesions 4/4  (100)  3/4 (75) 4/4 (100)

Heart Remarkable lesions 0/4 0) 1/4 (25) 0/4 (0)
-Fibrosis, focal + 0/4 0) 1/4 (25) 0/4 0)

Brain No remarkable lesions 4/4 (100) 4/4 (100) 4/4 (100)

N: Number of animals with the signs / Number of examined animals
Grade : + ; slight, +; minimal, ++; moderate

o T Lt SR B DETE ey S &
Figure 4. Lung in control, 2-day and 4-week high exposure group :(A)&(B): Normal lung of 2-day control group, HE(A) and MT(B)
stain, x100, (C)&(D): Bronchiolar epithelial hyperplasia(white arrow), alveolar type II cell hypertrophy/hyperplasia and
foreign body granulomatous inflammation(white star) in 2-day high exposure group, HE(C) and MT(D) stain, %200, (E)&(F):
Alveolar macrophage in alveolar ducts, alveolar type II cell hypertrophy/hyperplasia and foreign body granulomatous

inflammation(white star) in 4-week high exposure group, HE(E) and MT(F) stain, x200
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Figure 5. Lung in 12-week hlgh exposure group: (G)&(H): Alveolar macrophage in alveolar ducts(white star) and alveolar type II cell
hypertrophy/hyperplasia(white arrow) in 12-week high exposure group, HE(G) and MT(H) stain, x200, (I)&(J): Bronchiolar
epithelial hyperplasia in 12-week high exposure group, HE(I) and MT(J) stain, x200, 0(K)&(L): Alveolar macrophage in
alveolar ducts and foreign body granulomatous inflammation in alveolar ducts
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