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Evaluation of Cellular Toxicitv of TAFMAG, a Natural Substitute for Asbestos 
from China · 

H.J. Kim', H.Y. Nam', Y. Hiroshi', Y. Shinohara', N. Kohyama', Y. Lim'. •Dept. of 
Internal Medine Yonsei Univ. College of Medicine. Seoul, Korea; 'Dept. of Occupa­
tional & Environmental Medicine, St Mary's Hospital. Catholic University of Korea, 
Seoul, Korea; 1lns1i1u1e of Industrial Ecological Science. University of Occupational 
and Environmental Health, Yahalanishi, Kitakyushu. Japan; 'Dept. of Work Environ­
mental Evaluation, National lnslilute of Industrial Health, Nagao, Tamaku, Japan. 

Asbestos is a very important material for industrial use. However, the need for a 
substitute for asbestos fiber is currently on the rise due 10 its high disease causing 
potential. This study evaluated the potential bio-hazardous effects of TAFMAG, a 
natural fibrous silicate produced in China, in comparison with chryso1ile, a typical 
toxic asliestos. The physicochemical properties of TAFMAG were very similar to 
those of chrysotile when it was examined by a scanning electron microscope (SEM) 
and X-ray diffraction (XRD) analyses. Both ofTAFMAG and chrysotile showed high 
content of Magnetite and Fenlon activity when compared with wollastonite, a non­
asbestos fiber with a known low toxicity. When their cellular toxicity was assessed, 
TAFMAG showed no or less comparable to 1ha1 of chrysotile in the hemolysis and 
lipid peroxidation of erythrocytes. and also on a MTT assay in RLE-6TN, a ral alve­
olar epithelial cell line. Pre-treatment offibers with desferrioxamine, an iron chelator. 
showed that iron content of TAFMAG and chrysotile might be important in their 
cellular toxicity. 

· These results suggest that TAFMAG is potentially toxic when inhaled into the lung 
and appropriate laws and regulations should be established for its use. 
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Seasonal Allergic Rhinitic and Normal Subjects Congest DilTerentially to Nasal 
Provocation with Acetic Acid Vapor 

D. Shusterman', A. Tarun', M.-A. Murphy'. J. Morris'. 'University of Washington. 
Seanle, WA; 'Seattle Biomedical Research Institute, Sean le. WA; 'University of Cali­
fornia, San Francisco, CA; 'University of Connecticut, Storrs, CT. 

Rationale: Subjects with seasonal allergic rhinitis (SAR) show more nasal obs1ruc-
1ion after provocation with chlorine gas (Cl,) than do non-rhinilic (NR) controls. We 
were interested in learning whether differential responsiveness was also apparent after 
provocation with acetic acid vapor. Methods: Sixteen non-smoking, non-asthmatic 
subjects, aged 21-63 years, equally divided by gender and nasal allergy status. were 
enrolled in a single-blinded crossover study involving exposure 10 acetic acid (AA) 
vapor ( 15 ppm) or air for 15 min . on separate days a week apart. Symptoms were rated 
on visual analog scales (VAS) and NAR measured in 1riplica1e before, immediately 
post-. and 15-minutes post-exposure. NAR values for each testing condition were 
normalized to baseline and expressed as "Net proportional NAR," representing the 
ratio of post-exposure lo baseline NAR on the AA minus air exposure days. This 
metric was then log-converted 10 achieve normality and compared between groups 
(SAR vs. NR) using ANOVA. Results: Mean peak sensory ratings of odor were 1.77 
(between "slight" and "moderate") and nasal irritation 0.98 ("slight") on a 0-5 scale. 
The mean log., of[Nel proportional NAR) was 0.22 for SAR subjects and -0. 11 for NR 
subjects immediately post-exposure (p < 0.05); the corresponding values 15 min . 
post-exposure were 0.24 and -0.08, respectively (p < 0.05). Conclusions: Inhalation 
of acetic acid al the (NIOSH-recommended) short-term exposure limit of 15 ppm for 
15 min. produces greater nasal airflow obs1ruc1ion among SAR vs. NR subjects. This 
differential responsiveness is consistent with our previous findings with CI,. indi­
cating lhal there may be a generalized suscep1ibili1y factor associated with allergic 
rhinitis. 
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Factors Affecting the Recognition or Excessive FEV, Decline: Analysis of30 Years 
of Data from an Industry-Based Monitoring Program 

M.L. Wang', B. Avashia', E.L. Pe1sonk1. 1NIOSH, Division of Respiratory Disease 
Studies, Morgantown, WV; 'Aventis CropScience, Charleston, WV. 

RATIONALE: Spiromelry is often perfonned annually lo monitor worker lung 
health. Excessive FEV, loss in an individual employee can be a useful indicator of the 
development of lung disease, while differences in FEV, declines between exposure 
groups may suggest continuing workplace hazards . However, the operating character­
istics of the test are highly dependent on lest performance and quality standards. 
METHODS: We evaluated factors affecting FEV, using 21821 test results from 1884 
workers who participated in the annual spirometry screening program at a single 
chemical plant between 1973 and 2003. Testing procedures and each of the four 
models of volume spirometers used by the program met ATS standards. The influence 
of multiple factors on repeated ::,easuremems of FEV I was examined using a mixed 
model. RESULTS: The FEV, level was significantly associated with birth cohort and 
spiromeler type, as well as age, gender, race, body weight, and tobacco smoking. FEV, 
loss averaged 24.8, 17.9, 16.7, and 9.8 ml/yr for white and black males and females, 
respectively, after controlling for birth year, age at the first lest, weight, pack-years of 
smoking, and spirometer type. Testing using di fferenl spiromerer types gave FEV 1 
results differing by as much as 90 ml, over 3 10 9 times the observed annual declines. 
CONCLUSIONS: The accurate classification of individuals or worker groups as 
demonstrating either excessive or normal declines requires auention 10 multiple 
factors which have been recognized 10 affect lung function. Based upon these results, 
future analyses of job and exposure information should account for these factors, in 
order to facilitate recognition and prioritization of potential workplace hazards. 
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e-Phase Airway Response to Trimellitic Anhydride in Brown Nor~ay R:u 
Effect of Dexamelhasone and Salbutamol 

X.D. Zhang'. P.O. Siegel' . 1NIOSH/CDC; Morgantown, WV. Email: xzhan1 ... , 
cdc.gov 

Trimellitic anhydride (TMA) is a reactive, low-molecular-weight (LMW) chemi,·., 
known 10 induce lgE and occupational asthma. We have previously shown that den11., 
powder sensitization with subsequent TMA airway challenge produces both ca, I·. 
(EAR) and late-phase airway responses (LAR) in Brown Norway rats (BNR). ·11 .. 
response 10 TMA challenge is characterized by pulmonary eosinophilia, hemorrha1·· 
and early, short and late, prolonged (hrs) increases in Penh (an index of airway re" ·· 
lance). The pathological and physiological responses in this model are consistent w111 
1ha1 seen in TMA asthmatics. Clinically, bronchodilators have been noted to be elk, 
rive in reversing EAR. but not LAR; corticosteroids, given prophylactically, inhih, · 
LAR, presumably due 10 their anti-inflammatory activity. The effect of the corticos1, 
raid. dexamerhasone. and the 13, agonisl, salbutamol, on the TMA-LAR was exami11,·., 
in the present study lo further assess the utility of the BNR-TMA asthma model. 11r,.;1, 
were sensitized by 4 weekly, 4 hr dermal applications of 40 mg TMA powder. "hi .. 
weeks after the final dennal application they received a 10 min, 40 mg/ml TMA inh., 
lat ion challenge with or without prior treatment of dexamelhasone (2mg/kg i.p . .Ji,, 
days). Following TMA challenge, Penh was recorded for 16-20 hrs. In a separate gro111. 
BNR were exposed 10 a 1% salbutamol aerosol for 10 min either 30 min before TM ·, 
challenge or during the LAR. All TMA sensitized, non-treated BNR (8/8) develop,··• 
LAR following challenge. LAR Penh increase and airway (bronchoalveolar lav:w• , 
eosinophilia were completely inhibited in all animals when treated with dexamclh., 
sane. Salbulamol had no effect on LAR when given either prior lo challenge, or dun .. . 
the LAR. II is concluded 1ha1 the effects of corticosteroid and 13, agonisl in the l. 1\ 1, 
BNR-TMA model are similar 10 that observed in human TMA asthma suggestin:_~ 11,. 
potential utility of this model in the study of LAR to LMW asthmagens. 
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Diisocyanate Antigen Specific Antibodies Are Detectable in a Non-Worker Pupu 
lation without Diisocyanate Exposure 

D.I. Bernstein' . M.G. 011'. M. Koke1, C. Graham', M. Woolhiser, Z. Lum111w. 
'University of Cincinnati Division of Immunology, Cincinnati, OH; 'BASF Corp,,. ., 
1ion; 'Huntsman Corporation; 'Dow Chemical. Email : bemstdd@ucmail.uc.edu 

Rationale. Specific lgG for toluene diisocyanare (TOI) human serum albu111" 
(HSA) was reported in 8% of residents living close 10 a foam manufacturing facil,1 ·. 
1ha1 used TOI (Environ Health Perspecr /06:665: /998). However, because compar:ii.1. 
data were nol obtained in sellings without such facilities, the significance of this fin.!11" 
is uncertain. 

Methods. Serum was collected from 139 anonymous donors who were with .. ,, · 
known exposure 10 diisocyanates at home or work as assessed by questionna11. 
Specific lgG and lgE were assayed by ELISA for antigens prepared by conjugatio11 ... 
HSA with TOI. diphenylmerhane-diisocyanate (MDI) and hexamethylene-diisu, , 
anale (HDI). Positive tests (optical density (OD);;,: 3 SD above the mean of& nega1". 
laboratory controls) were rerun 3 times for confirmation; specificity was assessed hy ., .. 
ELISA inhibition assay in sera with high levels of antibody (OD ;;,: 0.2). 

Results. Serum specific lgG reactive with at least one diisocyanale-HSA antir,·• 
was detected in 22 subjects ( 16%); there was binding with HDI-HSA in 18 of 1h .. · .. 
subjects (13%) and with TDI-HSA in 7 (5.0%). Specific lgG reactive with MDI-II~ ., 
or HSA were nol detected. Antigen specificity was demonstrated by ELISA inhihi1, .. , 
in 6 of9 subjects (67%) with high HDI-HSA-specific lgG binding and in 3 of7 subj,·,, 
(43%) with high TDI-HSA-specific lgG binding. TDJ-HSA specific lgE was dell·,·1, . 
in 2 ( 1.4%) subjects. 

Conclusions. Specific and non-specific lgG antibodies reactive with HDI- and Tl 11 
HSA were detected in subjects without known exposure lo isocyanates, indicating 1h,· . 
1es1s may not be reliable markers of di isocyanate exposure in non-worker populatirn,·. 
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,---,leukin-1 Plays a Critical Role in Airway Inflammation and Hyperres1w11 
/ !~::~ess in a Murinc Model of Toluene Dllsocyanate Asthma 

V.J . Johnson', B. Yucesoy1, W. Wang1, K. Fluharty', M.l. Luster'. •Toxicology a, .. 
Molecular Biology Branch, NIOSH/CDC, Morgantown, WV. 

Rationale: lnterluekin-1 (IL-I) is a pleotropic cytokine that has been shown to pl., ·. 
a prominent role in large molecular weight protein asthma in mice. IL-I is alsu ·" 
important media1ory of eosinophil infiltration into the lung. Human studies '"" . 
demonstrated increased IL-I immunostaining in the submucosa of patients '"" 
toluene diisocyanate (TDl)-induced asthma and increased production of IL-II'• , 
evident in the airways of mice with TD! asthma. Hypothesis: We hypothesized 1h." 
IL- I signaling plays a critical role in the pathogenesis ofTDI asthma through regul., 
lion of airway inflammation. Methods: C57BU6 mice were sensitized to TDI lo-. 
vapor inhalation (20 ppb; 4hrs/day, 5 _days/week, 6 weeks) and then challei;ig,·d 
weeks later by inhalation of20 ppb TOI vapor for I hr. Results: Sensitized/challc1w,·,1 
mice showed increased airway hyperresponsiveness (AHR) to methacholine ch.ii 
lenge and a TOI-specific late asthmatic reaction 4-5 hours following challenge. Si!!'"' 
icanl airway inflammation was also evident, consisting of lymphocytes and eosi11, ­
phils as well as increased lung IL-4 expression. Mice deficient in IL-I receptor typ,· 1 
(IL- I RI) did not show any increase in AHR nor airway inflammation. Airway inllau , 
malion was prevented in mice treated with neutralizing antibodies to IL-113 and IL-I .. 
In contrast, antibodies lo IL-113 and IL-Jo. alone, only partially reduced AHR, whcr.·., 
1rea1men1 of mice with IL-l l3/JL-lo. completely abolished AHR. TOI asthmatic 1111, . 

showed increase lung expression ofVCAM and ICAM, adhesion molecules impor1 ,11 " 
for the recruitment of eosinophils and lymphocytes and disruption of IL-I signal11,. 
prevented this effeci. Conclusions: These results suggest that IL-I signaling is crili,·., . 
for the recruitment of inflammatory cells to the lung and AHR in TOI as:Jh111., 
Increased expres~ion of adhesion molecules represents a plausible mechanism. 
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