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Abstract

A Study on the Injury of Respiratory System Using
Electron Microscopy in Toxicity Study

Yong-Hoon Lee, Yong Hyun Chung, Jeong-Hee Han

Chronic [nhalation Toxicity Research Center,
Occupational Satety and Health Research Institute, KOSHA
#339-30 Exporo Yuseong-Gu, Daejeon 305-380 Korea

Objectives

Respiratory system of workers is mainly affected by chemicals exposed in
factory. High sensitive diagnostic technique is demanded to identify chemical
damaging the respiratory system in toxicity studies. Electron microscopy can
provide the information for the ultrastructural changes of organelle, distribution
of test substance, and the ultrastructural changes of cell surface because the
specimen can be observed using it at one million of magnifications to the
maximum. Therefore, the objective of this study is to establish the method of
electron microscopy sample processing for biological specimen and characterize

the lesions of respiratory system using electron microscopy.
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Methods
In this study, we collected organs of respiratory system from toxicity
studies conducted in Occupational Safety and Health Research Institue and
processed them for light and electron microscopic examination. And then, we
compared them and characterize the ultrastructural lesions of respiratory

system 1n toxicity studies.

Results
In acute toxicity study of calcium sulfate in rats, congestion of vessel in
level 1 of nasal cavity was observed in rat exposed to high dose in light
microscopic examination. But, this is not considered as test substance-related
change because it could be caused accidently during necropsy. However,
transitional cells were detached and fibrins, erythrocytes, and platelets was
mixed in nasoturbinates of level 1 in nasal cavity in SEM examination.

In subchronic toxicity study of methyl formate in rats, loss of cilia,
sloughing of epithelial cells, loss of cell layer and pyknosis in olfactory
epithelium of level 3 of nasal cavity was observed in rat exposed to high dose
in light microscopic examination. This result indicated this lesion is
degeneration of olfactory epithelium. Loss of cilia of olfactory neurosensory
cell, sustentacular cells, enlarged intercellular space, condensation of nucleolus
and loss of cell organelles of olfactory neurosensory cell in olfactory epithelium
were observed in ethmoturbinates of level 3 of nasal cavity in TEM
examination. Also, vacuolation of cytoplasm in some cells was observed.

In study on a 4-week inhalation toxicity study of nano-sized neodium
oxide aerosols followed by a 4-week recovery in Sprague-Dawley rats. Pale

eosinophilic materials in alveolar lumens of lung and minimal hypertrophy of
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type II alveolar cells were observed in rat exposed to high dose in main phase
in light microscopic examination. This result indicated this lesion is alveolar
lipoproteinosis. Proteinous materials with nano-sized particles, test substances
was observed in alveolar lumen. Also, enlargement of lamellar bodies in
cytoplasm and of euchromatin in nuclei were observed in Type II alveolar
epithelium in TEM examination.

In study on a 4-week inhalation toxicity study of nano-sized lanthanum
oxide aerosols followed by a 4-week recovery in Sprague-Dawley rats, foamy
alveolar macrophages was filled in alveolar lumens of lung and histocytic
inflammatory cells surrounded by necrotic alveolar macrophage and detached
cells and type 2 alveolar cell hyperplasia were partially observed in rat
exposed to high dose in recovery phase in light microscopic observation.
Therefore, this result indicated this lesion is alveolar histocytosis. Lamellar
bodies and nano-sized particles, test substances was observed in cytoplasm of
alveolar macrophage. Also, enlargement of lamellar bodies in cytoplasm and of
euchromatin in nuclei and enlarged space between cytoplasm and basement
membrane were observed in Type II alveolar epithelium in TEM observation.
In addition, accumulation of nano-sized particles, test substances was observed
in mitochondria.

In study on early detection of gene mutation(carcinogenesis) in mouse
exposed to urethane, Round basophilic focus sharply demarcated from the
surrounding tissue was observed in mouse exposed to high dose in light
microscopic observation. it was composed predominantly of delicate papillary
structures lined by deeply basophilic columnar cells. Cell pleomorphism and
mitotic figure was not observed. Therefore, this result indicated this lesion is

bronchiolo—alveolar adenoma. Also, increase of enlarged lamellar body in
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cytoplasm and enlargement of euchromatin in nuclei were observed in Type II

alveolar epithelium in TEM examination.

Conclusion
In this study, the method of electron microscopy sample processing for
biological specimen was established. And the ultrastructural lesions of
respiratory system can be characterized. It is expected to understand the
mechanism of damage of respiratory system in toxicity studies using electron

MICroScopy.

Key words : Electron Microscopy, Toxicological Pathology, Respiratory
System, Toxicity study
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