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2026 Cockroach (CR) reactivity patterns ditfer between African 
American (AA) and Caucasian (C) individuals. MC. 
Sow-Aiuilar. RD. deShazo. 7: Kordas!,. 8. Morse. M. 
A111e11tl. G. Plw1kell, L. Baldwin, L. Freshwater. University 
of South Alabama, Mobile. AL; Bayer Corporation. Spo­
kane, WA: BioSTAT Consultants, Inc, Kansa� City. KS. 

CR allergy is a major cause of asthmc1 and affects up to 
60%, of as1hma1ic:s living in intercity dwelling�. many of 
whom an.' more allergic w CR than dust mites. Using. 
purified American (AC) and German CR (GC) extracts. 
sixtt:cn highly CR allergic (n = 6 AA. n = 10 C) adult 
subjects were studied. The subjt:CIS were tested by the 
I D.<11EAL method using strict criteria for skin reactivity and 
slc1tistical cvaluation based on the dose n:sponsc eurvc 
l'Stimated from summation of erythema (:£E) versu� skin 
test dilution. One suhject did not mce1 tho.: statistical 
..:ritcria for a valid AC assay. and one suhjec1 did 1101 meet 
the statistical crilcria for a valid GC' assay. The.: mean cntry 
puncture test rcsponscs were 2E = % mm (AC) and 99 
mm (GC) for the.: AA population and �E = 71 mm (AC) 
and 65 mm (GC) for lhe C population. 

There was a marked difference between the skin tes1 
rt:spnnses or AA and C subj..:cts. While the mean D.<u of 
AA subjects was 21.65 (range 16.12-26.51) fm AC and 
23.08 (range 16.02-2659) for GC. C suhjects indicated a 
mean D.<u of 13.36 (range 9.85-16.IO) for AC and 13.24 
(range.: 10.55-15.84) for GC. German CR RAST results 
were also himodal wilh a mean of D.446 counts (range 
4.885-23, 145) (Class 5) for th<.: AA subjects and a mean of 
2,079 (range 3h7-5.J6.'i) (Class 2) for the C �uhjects. 
SDS-PAGE immunohlots revealed that the AA suhjects 
reacted more strongly and more consistently lo protcins in 
the JO KD 10 40 KD region. 

These results reveal a higher sensitivity to CR alll;rgens 
by AA individuals. Possible reasons include genetic predis­
position, increas..:d environmcrmil exposure. or other un­
recognized factors. These data may help explain the higher 
morhidity and mortality seen with AA asthma1ic individu­
als. 

2027 High level expression of German cockroach calycin aller­
gen Bia g 4 in the yeast Picl,ia pastoris. LO Vailes. LK 
Amula. MD C/111pnum. University of Virginia. C'harlottcs­
ville VA. 

The major Blullella gemw11ica (German cockroach) al­
lergen Bia g 4 is a member of the calycin protein family. 
This family contains several other major allergens including 
beta-lacloglobulin from cow's milk, rat and mouse urinary 
proteins, dog allc.:rgcns (Can f I and Can f 2). bovine and 
equine allergens (Arruda et al. JBC 1995: no: :it 1%). 
Recombinant Bia g 4 (rBla g 4) produced in E. ('o/i using 
1he pGEX-4TI expression system. shows excellent reactiv­
ity on skin testing of cockroach allergic patien1s. l-lowev.:r 
the yields arc low (typically (1.25mg Bia g 4/L of cullure). In 
order IO ohtain high kvels of rBla g 4, the Pichia pastoris 
expression system was used. PCR-amplitied Bia g. 4 DNA 

was subcloned into the £coR I and Nor I sites of the pPIC'9 
wctor. which contains the.: S. ccre1·isiae ex-factor signal 
sequence. 10 target protein expression to thc secretory 
pathway. pPIC9 containing. Bia g 4 DNA was linc.:arized 
with Bgl II. to generate the His•Muts (Methanol utilizatfon 
slow) GSI 15 phenotype following transformation. In addi­
tion. Sal I linearized pPIC'9 was used 10 gcnerate either 
His' Mui' (Mcthanol utilization plus) or His' Muls GS 115 
or KM7 I phenotype transformants. respectively. Twenty­
four colonies were idcntilil.'d by screening for Mut' and 
Muts in minimal medium with or without Methanol. and 
7/lfl selecled colonies had lhc correct Bia g 4 insert. as 
analyzed hy PCR and scqu..:ncing. Four of these lransfor­
mants secreted Bia g 4 in the supernatant, following culture 
in YPD media s1rictly al 30" C. A 2:lkd band was dctc.:ctabk 
on Coomassie blue-stained SDS-l'AGE gel after ::?4 hours 
of cullllr<:, comprising mosl of the toial prntein in the 
supc.:rnanl. Time.: course experiments reveak:d 1ha1 Ria g 4 
production peaks at 72-% hours for all four 1ransforman1s. 
The yield was as -40mg protein /L cuhur.:. The n.:sulls 
suggcsl 1hat yeast rHla g 4 will makc possihle furthc.:r 
slutlies on the s1ruc111rc of calycin .illc.:rgens ,ind on thc 
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immunological responses 10 this cockroach allergen in 
patients with asthma. 

2028 A Clinical and Immunologic Study to Assess Risk of 
TMA-Induced Respiratory Disease as Related to TMA 
Exposure Level. LC Grammer, MA Shaughnessy. B Ken­
amore, Northwestern University Medical School. Chicago, 
IL 

Background: The objective of this study was to determine 
whether there are TMA exposure levels that are very 
unlikely to cause immunologically mediated respiratory 
disease. If so, employees a1 those exposure levels would not 
need to participate in surveillance studies. 

Methods: A 3-ycar clinical and immunologic survey study 
of 298 employees who had never had an immunologically 
mediated respiratory disease due to TMA was conducted al 
a facility that manufactures TMA. Each employee was 
assigned an exposure classification from I {highest) to 5 
(lowest) based on industrial hygiene data and job descrip­
tion. 

Results: Of the 27 individuals in exposure class I, three 
( 11 % ) developed lgG mediated disease and one ( 4%) 
developed lgE mediated disease; of the 60 class 2 employ­
ees. two (3%) developed lgG and two (3%) developed IgE 
mediated disease: of the 86 class 3 employees, three {3%) 
developed lgG and two (2%) developed lgE mediated 
disease. Of the IO I class 4 employees and the 24 class 5 
employees. none developed an immunologically mediated 
respiratory disc.:ase due to TMA during the 3-year period of 
follow-up. 

Co11clmions: Employees in classes 4 and .'i whose TMA 

exposure levels averaged less than ().()005 mg.Im°' did not 
develop disease over !be 3-year period of surveillance. 
Since individuals in class 4 and 5 are at low risk of 
developing immunologically mediated respiratory disease 
due lo TMA. it appears 1hat they do not warrant routine 
inclusion in surveillance studies. 

2029 Occupational Asthma and Rhinitis among Egg-Processing 
Workers. /;£ Pinkerton. M Massoudi, D Bernstein. R 
Biagini. RD Hull, A Ruder. M Brown, M Boeniger. £ Ward. 
CDC, NIOSH. Cincinnati. OH 

We conducted a cross-sectional study evaluating the 
rcspirawry and immunologic effects of egg proteins among 
42 egg-processing workers and 33 unexposed workers. 
Egg-processing workers are exposed 10 aerosolized egg 
pmteins and potentially exposed to chlorine. Respiratory 
and nasal symptoms were assessed using a standardized 
questionnaire. Occup.itional asthma (OA) was defined as 
work-related respiratory symptoms with a 20% decrement 
in peak expiratory flow ratc. Egg-related OA was defined as 
OA with a positive skin prick test to at least one egg 
protein. Rhinitis was defined as reporting 2 of the following 
3 symptoms: itchy. runny nose with or without sneezing; 
nasal stuffiness: and itchy, watery eyes. The prevalence of 
awpy (positive skin prick test 10 two or more common 
acroallcrgcns) was 24% among both egg-exposed and 
unexposed workers. Fifteen (36%) of the egg-exposed and 
none of the unexposed workers had a positive skin prick 
1..:st to at least one egg protein (p<0.001). Among the 15 
workers sensitized to eggs, 13 (87%) had a positive skin 
prick tesl to ovalbumin, 8 (53%) to ovamucoid, 7 (47%) to 
lysozyme and 9 (60%) to conalbumin. Nine (60%) of 15 
sensitized workers were a topic compared to only I ( 4%) of 
27 unsensitized egg-exposed workers (p<0.001 ). Among 
workers sensitized to eggs, 5 (33%) had egg-related OA: 2 
of these also had rhinitis. Three (20%) had rhinitis without 
egg-related OA. Seven (17%) of the egg-exposed workers 
had OA. Two (7%) of 27 unsensitized egg-exposed workers 
had OA compared to 5 (]3%) of IS sensitized workers 
(p=0.08). The overall prev<1lenc:e of egg-related OA among 
this group of egg-exposed workers was 12% compared to 
:,% to to% in previous studies. Over one-half of sensitized 
workers had egg-related OA and/or rhinitis. Although 
atopic workers appear lo be al higher risk of sensitization 
to egg proteins t.hc pr.:valencc of sensitization among 
nonatopic workc.:rs was still substantial (6 of 32). 
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