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A study about the allergic status and toxicological survey of welding

workers exposed to metal fume containing nanoparticles

Yin-Mei Chiungl’z, Pei-Shan Liu®, Mong-Hsun Tsai4,Chun-Ming Hsiech', Jyu-Bo Lin',
Shih-Chuan Lee', Yiau-Yu Chuang’ , Tung-Shen Shih'

1. Institute Occupational Safety and Health, Council of labor, Taipei, Taiwan, R.O.C
2. Institute of Microbiology and Immunology, National Defense Medical Center

3. Department of Microbiology, Soochow University, Shihlin, Taipei, Taiwan, R.0.C
4. Institute of Biotechnology, National Taiwan University, Taipei, Taiwan

5. Graduate Institute of Biomedical Electronic and Bioinformatics, National Taiwan University, Taipei, Taiwan

Welding fume contains various hazardous heavy metals, and their nano-sized
characteristics are noticed recently. Among them, chromium (VI) and dissoluble nickel are
considered to possess lymphotoxicity and excuse for human carcinogen, manganese for
Parkinson’s disease.

In our study, real-time PCR and ELISA assays were used to evaluate proteins or gene
expressions related to allergy or inflammation from blood specimens obtained from workers
exposed to metal nanoparticles in their working environment. We found some allergy related
cytokines and their gene expression were significantly different between the exposed group and
the control group. Significant differences were also found in the percentages of T lymphocyte
and helper T lymphocyte. Meanwhile, the mean of calcium signals released from endoplasmic
reticulum of white blood cells were also smaller in the exposed subjects. That suggests a higher
concentration of free calcium might be caused by exposure, and suggested an allergic state.
Furthermore, by health examinations, we found lung function and cardiolvascular abnormality
are the main healthy effects caused by work related exposure.

After adjusted by smoking, alcohol consuming, and unhealthy life style, cytokine and
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calcium pool elevation show difference between the exposed workers and control group. For
those welding workers, environment monitoring has quantization of fume metals, nanograde
particles were also qualified by nanoparticle surface area Monitor.

We suggest those items need more study to evaluate biomarkers for nanoparticle health
effects, and apply to prevent or reduce potential occupational hazardous harms caused by the

exposure of metal fume nanoparticles.

Key Words: nanoparticle * fume metals - allergic inflammation - calcium signal
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Toluene Diisocyanate elevates cytosolic calcium concentration, mediator

secretion and cytokine expression in airway cell lines and peripheral WBC

Yin-Mei Chiungl’z, Pei-Shan Liu®, Yi-Yun Kao®, Wei-Fan Chang1

1. Institute of Occupational Safety and Health, Taipei, Taiwan, R.O.C.
2. Department of Microbiology and Immunology, National Defense Medical College, Taipei, Taiwan, R.O.C.

3. Department of Microbiology, Soochow University, Shihlin, Taipei, Taiwan, R.O.C

Occupational exposure to toluene diisocyanats (TDI) may cause asthma. In asthma patients, the
allergic syndromes correlate to the increasing of cytosolic calcium level and immunological
response of lymphocytes. TDI mainly gets into human body via inhalation. Through airway,
many type of cells present. Our aims are investigate the effects of TDI on the cytosolic level of
human cell lines present in airway and primary isolated white blood cells. The inductive effects
on the secretion of allergic mediators and expression of cytokines were also surveyed.

Human airway cells used in our study included lung epithelial cell line (H1355), HeLa cells,
T-cell line Jurkat, human neuroblastoma SH-HYS5Y cells; primary isolated cells used were
human white blood cells and bovine adrenal chromaftin cells. The cytosolic free calcium ion
concentration ([Ca®"].) of all kinds of cells were measured by using fura-2 as a calcium ion dye
and by a spectrofluorometer using 234/380 excitation and 505 emission . The fura-2 loaded
cells were treated with the freshly prepared TDI and other drugs. The calculation of [Ca®'].
were calculated using a fluorescence ratio of 340 nm to 380 nm. Allergic mediators were
measured by Elisa and cytokine expression by PCR.

Our results exhibited TDI induced a rise of [Ca*"]. in all the cells used. This [Ca*"]. elevating

character was existed both in the presence and absence of extracellular calcium. The response
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of TDI was slightly suppressed by capsaicin, and suppressed the calcium elevation induced by
nonylphenol which is an inhibitor of calcium pump on endoplasmic reticulum. We estimated
that TDI probably causes the decrease of calcium stored in endoplasmic reticulum. This
calcium elevation character of TDI can link with the phenomenon that asthma people have a
higher cytosolic calcium level. A higher concentration of secreted mediators was also observed
in short term treatment of TDI and over expressed cytokine genes were measured in long term
treatment.

We concluded TDI can induce calcium influx from extracellular and calcium release from
intracellular stores, that may further stimulate the mediator secretion and induce cytokine genes
expression. Our results support that the allergic reaction of TDI involve both the stimulative

and immunologic mechanisms in cellular model.

Key words: toluene diisocyanate, calcium signaling, human lung epithelial cells, white blood

cells, cytokine

26



