
drone and an estrogen c-ompound, f,-estradiol. One of the six patients showed 
significantly elevated LHR, compared to normal control~ when bawphils 
were challenged with progesterone, 5-f3-pregnanediol, or norethindrone, at 
l month and at 3 months after an anaphylactoid episode, LHR by estradiol 
in this patient was not elevate-d above that of normal controls. Patient sera 
were te,;ted for anti-progesterone antibodies, using isotype-spedtk indirect 
EUSA lests with progesterone-BSA antigen-coated plates, Controls inducted 
tests for antibody to BSA. the protein carrier for the progesterone hapten. 
The sera of all 6 patients contained progesterone-specific IgG antibodies that 
showed binding io BSA-progesterone, without binding to unconjugated BSA 
Three of the 6 patients contained progesterone-specific lgE antibodies. The 
results suggest that the premenstrual symlrome is associated with immune 
re;.ponses, some of which are lgE-mediated. This is the first report of IgE 
anti-progesterone antibodies in women with progesterone-associated hyper­
sensitivity-like ,,ymptoms 

(i024 J OCCUPATIONAL EXPOSURE TO AEROSOLIZED EGG 
-- ALLERGENS AT AN EGG PROCESSING FACILITY. 

M Boeniger1
, Z L Lummus•, RE Biagil]f, M Massoud1, and DI 

Bemstein2, 
1ilu: National ]n.Hitutefor Occupational Safety (md Health, 

Centers for Disease Control: 2Univer.1·iry of Cincinnati, Cincinnati, Off. 

inhaled proteins are occupational allergens which cause IgE-mediated occupa­
tional asthma (OA) in egg production wc,rkers (Ws). Raw and processed 
egg particles become airborne during proce1,sing. To evaluate occupational 
ambient exposure to aerosoli7ed egg, we quantitated total protein and specific 
egg allergens: ovalbumin (OVA). ovomucold (OVOM}, & egg lyzozyme 
(L YS}, in air samples taken at a facility with 95 exposed Ws. Aerosol 
exposures were monitored using 37-rum closed-face cassettes with polyethyl­
ene-supported Teflon'"" filters and personal sampling pumps, with air flow 
of 2 1/min., for an 8-hour shift. Filler protein was eluted in PBS, .05% Tween 
20, pH 7A BCA tc~ts (Pierce) were used to measure total protein; specific 
allergen.<, were measured by competitive inhibition and sandwich EIAs. The 
~ean values: determined for total protein in µg/m 3 air sample for different 
JOb&'department~ were: tran.~fer, 644; breaking, 255; pasteurization, 32; dryer. 
9l; egg white packaging, 426; egg yolk packaging, 46; sanitation, 9.3. The 
percent of protein attributable to specific egg allergens also showed variation 
depending on the area sampled: ovalbumin, 50 - 99%, ovomucoid. 3 - 25%, 
lysozyme, <.OI - 10%. In stationary paired samples. the mean respirabJe/ 
total protein ratio was 322/607 µ.g/m\ A control referent plant showed a 
maximum of 41 µg/m' prott'.'in with no detectable specific egg protein. The 
results indicate lhar OVA, which comprises 54% of egg protein was lhe 
predominam airlmme antigen. Air sampling for egg protein can be useful to 
identify those locations where workers arc exposed to high concenirations 
and where .:1dditional contrnhs might be implemented. 
Supported by NIOSH 0MB 0990-0115 

t!!!III • 1025] THE MOLECULAR BIOLOGY OF METAL m:J C CARCINOGENESIS. 

LI< Lando!ph' and M Costa~. 1Dept. (Jf Moi. Micrabiol.!!mmunol.!Cancer 
Cen.1er, USC School of Medicine, U'Js Angeles, C'A; 1Dept, af Envir. 
Medicine, New Fork University Med. Center, New fork. NY. 

This symposium u,JH explore recent advances in our understanding of the 
cellular/mofocular mechani,;ms of metal carcinogenesis and the molecular 
bio'.ogy ~f metal carcinogenesis. Dr. Loeb will discuss involvemenlof oxygen 
radicals m cancer and analyze types/fre.quencies of mutations produced in 
vitro by reactive oxygen ~pecies genera.red by metals associated with human 
cancers. Dr. CQsta will discuss epigenetic mechanisms of nickel carcinogene­
!>is:, including cell transfonning activities of insoluble nickel compounds and 
their abillty m induce chromatin condensation and fix. it via hypermelhylation 
of cytosines in DNA, inactivating tumor suppressor/senes..-ence genes. Dr. 
Landolph will describe arsenic, nickel. and chromium-induced neoplastic 
transformation of IOT1!2 mouse embryo cells and anchorage independence 
m human fibroblasts without mutation to ouabain~6"thioguanine resistance 
and dbcu~s incrca~ levels of C·-1.Dl'.£ RNA/protein and stabilization of c­
!!!}:£ RNA in lead chromate tram,formed lOTl/2 cell lmes, RXA differential 
display analyses of chromium/nickel transformed IOTJ/2 cell lines. and onco­
genes overexpresscd and tumor suppressor genes underexpn::ssed in metal­
transfonned lOTl/2 cell line,.,. Dr. Karin will discuss mechanism!. of AP~l -
mediated tumor and anti-tumor promotion, As+ 3 activation of c-fos and c­
lilll downstream of MAP kinase kinase JN-KK, therefore f\P~l activation, 
and that anti-tumor promoters inhibit AP- I activity. 
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t!!!III 110261 THE INVOLVEMENT OF OXYGEN FREE a:, RADICALS IN CANCER. 

T :-.;ewcomb, A Jackson and L A Loeb. Departments of Pathoio&y and 
Biochemistry, Vnfrersity of Washington, Seattle, WA. Sponsor: JR 
Lando!ph. -

The generation of oxygen reactive species has hecn considered 10 be one of 
the most frequent causes of DNA damage. However, an evaluation of their 
role in carcinogenesis has been hindered by the diver~e DNA fo,.ions they 
cause. We analyzed the frequency and types of mutations produced in vitro 
by reactive oxygen species genetaled by metals that are associated with 
human cancers. Our evidence indicates: 1) the most frequent mutations are 
C ~ T transitions and we have recently identified one lesion, 5-0H-dC that 
causes these mutations; 2) G;:,::} C transversions result from damage by singlet 
oxygen; 3) G :;=:, T transversioo, result from S-OH-dG due to mispairing 
with dATP: 4) dA TP is also mis.incorporated opposite apurinic sites; and 5) 
CC ;;:::> TT mutations are diagnostic of damage by oxygen free radicals or 
UV-irradiation. We have established a PCR-based assay that can detect 
one CC= IT substitution among 10' copies of the gene encoding DNA 
polymerase-!3, We will determine if these mutations actumulate during tumor 
progression. A decrease in the rare of metal induced rrmtagenesis by antioxi~ 
dants c.ould prevent the- clinical occurrence of metal associated cancers. 

t!!!lll 1· 10271 EPIGENETIC MECHANISMS OF NICKEL m:J CARCINOGENESIS. 

M Costa. Department of Environmental Medicine, New Y<Jrk Universit'V 
Medical Center, New York, NY. · 

Certain carcinogenic particulate nickel compounds, such as crvstalUne nickel 
sulfide and nickel subsulfide display much higher activities thli; water-soluble 
nickel compounds because these particles are phagocytized by cells and 
produce very high concentrations of nickel inside the cert in contras1 io water­
soluble nickel salts which do not readily enter cells. Carcinogenic nickel 
compounds are not highly mutagenic and do no1 ind11ce a high degree of DNA 
damage. However, tumor suppressor and senescence genes are inactivated in 
their w.mscription in nickel-transformed cells. Using a model system of 
transgenic cell lines to study the mechanism of transcriptional inacuvation 
by nickel compound.,, it was found tbat carcinogenic nickel compounds induce 
inactivatfon of transgenes placed near heternchromatin by a Ni-enhanced 
chromatin condensation which was subsequently fixed in a more condensed 
state by DNA cytosine hyperrnethylation. We wi!I describe the mechanism 
by which nickel produces DNA hypennethylation addressing the question 
of whether carcinogenic nickel compounds induce only localized DNA hyper­
methylation near heterochromatic regions or are also capable of inducing a 
generalized q1osine hypennethylation of genomic DNA These experiment~ 
are being conducted by studying wiid-type and n.icke-1-resistant cells and cells 
tteated with carcinogenic nickei compounds. as well as in nickel-tram,fom1ed 
cells. These studies show that carcinogenic nickel compounds act 0 11 the 
immortalizalion process by epigenetic mechani,;m involving DNA hyper­
methylation and inactivation of transcription of senescence and other tumor 
suppressor genes, :vlounting experimental evidence in the literature points 
to the importance of DNA hypermethylation and inactivation of tumor sup· 
pressor genes as an important event in human carcinogenesis, 

t028 I MOLECULAR BIOLOGY OF CHROMIUM AND 
I NlCKEL-INDl'CED NE-OPLASTIC 

--· TRANSFORMATION OF lITTl/2 MOUSE 
EMBRYO CELLS. 

JR Landolph. L Ozbun, and A Verma. Depts, of Mol. Micmbio{ozy! 
lmmun., Pathol., and Mo!. Pharm./To.xU:ol., USC Cancer Center, Sch(]{)} 
~f Medicine, Univ. of Southern Calif'., Los An;eles, CA. 

Carcinogenic arsenic, chromium, and nk:kel compounds induced morphologi­
.;al and neoplastic tran,;formation in lOTl/2 mouse embryo cells without 
mntation to ouabain resistance (OR). or to 6-thmguanine resistance (6TGR) 
in CHO cells (lead chromate). and induced transfonnation to anchorag~ 
independence (AI) in human diploid fibroblast\ (HOF). Nickel·induced Al 
in HDF was blocked by inhibitors of arachidonic acid(AA) release (dexameth­
asone) and metabolism {aspirin) suggesting oxygen radicals derived from 
the AA cascade might activate oncogenes and inactivate tumor suppressor 
genes during 11ickel·mduced AL Lead chromate ttansfonr.cd !(IT1i2 cell Enes 
had 4·-8-fold increased levels of C·!!!Yf RNA, iricreased half-lives of a fraction 
of C·.!TIJ'.£ RNA, and 2-fold increased stca.d)'-stare levels of<>~!:: pro1ein, 
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