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·cUL,.\R ANALYSIS OF ISONIAZID RESISTANT M. TIJBERCULOSIS 
\~}lt rES USING A DIRECTED OLIGONUCLEOTIDE ARRAY 
~it..-.\ er TJ Brown. 0 Maxwell Z F:111 MD Yates FA Drobniewski 

v ~ycobacterium Reference Unit. Kings College Hospital. London. UK 
~,r..\.,Je :ind Method! In '=:11gland and Wales the incidence ofisoniazid resistant~ 
tfi"1 J1 frolll 2.9% to 5.0% m the last decade. MOR TB. although uncommon. remains 
~ 11

~ rn. ftapid diagnosis of drog resistant isolates ensures appropriate anriruberculous 
, ·""~\,rapy from the outset. TI1is srudy uses per /macroarray analysis to identify 
J'l'fl''\Jntaining the most commonly reponed mutations associated with isoniarid 
.. rjcrt) 

1
",~ in a co hon of isoniazid resistant M ruhercu/osis isolates identified in England 

~~
3

Jcs during 1998. plus l 85 randomly selected fuUy sensitive isolates. IS6 J IO 
~ p ryping was performed on all isolates. DNA sequencing was carried out on 
uL cs with mutations identified but not characterised by the array. 
•,a\i.s of the 180 isoniazid resistant isolates. 88.90/i, had mutations in /wJG (codon 
~ chc ,nhA promoter region or the a:ryR-ahpC intergenic region. However. mutations 

· 
1
• iauer were present in both sensitive and isoniazid resistant isolates (see table). 

:~: 5'quencing confirmed a polymorphism at -46 from the ahpC transcription start site 

1 
Mutation present lsoniazid Resistant (n=l80) Fully Sensitive (n=l85) 

1 
uiru 315 103 (57.2%) 0 (0.0%) 

.nM promoter so (27.'1°/a) I {0.5%) 

,irJ,•R·ahpC 51 (28.3%) 26 (14.0%) 

150 (83.3%) I (0.5%) ! AarG .,r inhA 
- -. Jissions Analysis of only 3 polymorphic sites (katG 315, inhA l5, mhA 8) using 

t ~~ted oHgonucleotide array identified 83% of unique isoniazid resistant isolates in 
'.!I! papulation. Mutations in aryR-~hpC inrergenic need ro be interpreted with caution. 
Jo · - British Lung Foundation 
"'IS 81J§!!lct cs tU'lded by: 
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SYMPTOMS IN ALUMINUM SMELTER WORKERS. H Siahpush, JD Kaufman, K 
Thomas M Siadaty F Daroowalla. University of Washington. SeanJe, USA 
Background: Predictors of incident respiratory symptoms described in aluminum 
smelter workers remain unclear. Method: We analyzed data from a longitudinal study 
of naive aluminum smelter workers. The Venables asthma-like symptom instrument 
and the A TS respiratory symptom instrument were ad.ministered to workers at hire 
and then several times after work exposure had staned .. The presence of two or more 
Venables symptoms {cough, wheeze or breathlessness) defined the asthma-like 
complex. Results: Of the 87 subjects who had valid one-year follow-up assessment; 
11 (12.2%) workers developed new asthma-like symptom complex.113 subjects had 
at least one valid follow-up between 6 months and 2 years after hire; of these 19 ( 16.9 
%) had developed asthma-like symptom complex by their last follow-up interview 

(mean duration of follow-up= 1.6 yrs). Subjects with FEVi/FVC .S 0.75 at hire had a 
3. 7 fold risk (95% CI: 1. 7,8.1) of developing a new asthma-like complex by their last 
follow-up compared to those with higher FEV I ratio. Smokers at hire were 2.1 (CI: 
0.9.4.7) times more likely to develop asthma-like symptom complex compared to 
never or ex-smokers. Atopy (measured by skin prick testing) at hire and parental 
asthma or allergy were not associated ·Nith development of the symptom complex. 
One year after hire 13.0% ( 12) of workers had developed new phlegm and 10.6% (10) 
had developed cough (A TS instrument). Smokers at hire had an increased risk for 
developing incident phlegm production (5.9 [1.4,29.l]). Conclusions: Na'ive 
aluminum smelter workers developed asthma-like symptoms within one year of 
exposure to the potroom Reduced FEV 1/FVC ratio at hire was associated with 
increased likelihood for symptom development. 

This abstract is funded by: 
NIOSH (OH.03445), WA Dept of Labor and Industries SHARP program 

ACUTE EFFECTS OF NITROGEN TRICHLORIDE ON LUNG EPllHEUUH OF SWIMMERS 
s. Carb0flnelle1' I. DoyieZ, A. Bernard•. 1Unrversite Catholique de l.ouvain, Brussels, Belgium; 
2Ainders University of Sc:Jth Australia, Adelaide, Australia 
Nitrogen trichloride {N03) is the main chlorination by-product present in the air of indoor 
chlorinated pools. It is a powerful oxidant that causes aarte lung injury at high doses. 
We studied the aarte effects of chlorinatio11 products on the lung epithelium of children (n==l6) and 
adults (n=13) attending for two hours an indoor chlorinated pool. NC:h concentration was 
measlRd in the air of the pool. The integrity of lung epithelium ...as assessed by measunng the 
serum leo'ds of three Jung specific proteins: surfactant-associated proteins A and B (SP-A and SP­
B} and Oara cell protein (CC16). Serum lgE I~ were also measured. BJood was sampled in all 
subjects before entering the pool, alter two hour.; in water for children, after one hour attendance 
wnhotrt S'Wimming a!ld one hour later alter 5'1'4imming for adults. 
The mean NG3 concentration during the experiment was 0.49 mg,lm3• SP-A and SP-B levels and the 
SP-8/CC16 ratio were significantly increased in both children (p range: 0.034-0.063) and adu~ (p 
range: 0.005-0.009). !n the latter, the increase was alrea<fy statistically sigrlificant alter one hour 
exposure without swimming (p range: 0.023-0.041 ). In children, CC 16 I~ did not show a 
consistent exposure-response relationship, but in adults, the response of CC16 was dearly biphasic, 
with a sicJnificant deaease after one hour (p=0.028) and a reversal towards normaJ one hour later. 
lgE lcYels were unaffected by pool attendance but they were negatively correlated with CC 16 levels 
(r-0.44, p=0.018} and positively with lung epithelium permeability as assessed by SP-a levels 
(r=0.36, p=0.062) or the SP-B/CC16 ratio (r-0.53, p=0.0035) (corrdatioos calculated 'Mth pre· 
cq>osure values). 
Short-term erposure to N01 in indoor pools increases lung epithelium pameability, an observation 
whidl is consislent ~ experimental data on the toxicity of N01. tung hyperpermeability was also 
found to be c.orrdated with serum lgE. Further research is needed to determine the cf1nical 
significance of these findings. Ministry of Environment of the 8rus.sefs Capital Region and 
Ths ~lld is tt.nded by: Autogen Research Pty Ud 

Upper Airway Dysfunction Associated with Bronchoscopic Proven Lower Airway 
Inhalation Injury without Bronchial Hyperresponsiveness R. Balki.ssoon, National 
Jewish Medical and Research Center, Denver, CO Irritant associated upper airway 
dysfunction (UAD) is characterized by laryngoscopic evidence of parade 
adduction of the vocal cords during inspiration and/or <:arty expiration follo 
inadvenent repealed high level irritant exposures. Ten non-smoking patients 
Iaryngoscopic evidence of U AD who did not meet criaeria for Reactive Air 
Dysfunction Syndrome (RADS) (negative methacholine challenge) have been stuwea 
with bronchoscopy with endobrondiial biopsies. Four patients were exposed m an 
albli soap. I patient was exposed to a sterilizing agent containing high levels of 
phosphoric acid and sodium meiasilicate, 2 patients were exposed to chlorine gas and 
2 patients to anunonia and 2 patients with smoke inhalation. Lavage fluid showed no 
characteristic inflammatory pattern with variable elevations of lymphocytes and 
neutrophils. Endobronchial biopsies revealed bronchial wall thickening, edema and 
chronic lymphocytic inflammation in all t O patients. One patient with smoke 
inhalation revealed evidence of non-caseating granutomas. One patient who had 
follow up bronchoscopy 6 months after initial biopsies revealed persistent though 
decreased chronic inflanunation. Se\len of nine patients had negative pH probes. Six 
of aen patients had symptoms consistent with postnasal drip. High-level irritant 
exposures may lead to chronic airway inflammation without bronchial hyper­
responsiveness. Vocal cord dysfunction may be an associated complication of airway 
inhalation injuries. 
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Respiratory Health in Potroom Work--An Inception Cohort 
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