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Preface

This issue of The Toxicologist is devoted to the abstracts of the presentations for
the symposium, platform, poster/discussion, and poster sessions of the 33rd
Annual Meeting of the Society of Toxicology, held at the Loews Anatole Hotel,
Dallas, Texas, March 13-17, 1994.

An alphabetical Author Index, cross-referencing the corresponding abstract
number(s), begins on page 439.

The issue also contains a Keyword Index (by subject or chemical) to the titles
of all the presentations, beginning on page 467.

The abstracts are reproduced as accepted by the Program Committee of the
Society of Toxicology, and appear in numerical sequence, other than the sym-
posia abstracts, which are collected in the front.

Copies of this issue are available at $30 each plus $3 postage and handling
(U.S. funds) from:

Society of Toxicology
1767 Business Center Drive, Suite 302
Reston, VA 22090-5332

© 1994 Society of Toxicology
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abrane-RETINOL PROTECTS AGAINST  1-NITRONAPHTHALENE-
INDUCED PULMONARY TOXICITY IN MALE SPRAGUE-DAWLEY RATS
J-M Sauver and { G Sines, Department of Phamacology and Toxicology,
Unmversity of Anzona, Tucson, AZ.

Pretreatment of male Sprague-Dawley rats with large doses of retmol
protects aganst 1-ndronaphihalene-nduced puimonary toxicity, fimtting the
amoun! of bronchiolar eprhelial cell necrosis and respiratory disiress
syndrome. The objective of this study was to further charactenze the abilty
of retnol to protect the lung from the toucity of 1-ntronaphthalene (1-NN)
in an altempt 1o understand the undertying mechanisms nvolved. Male rats
were admumstered all-trans<etinol (75 mgkg/d) orally for up to one week.
Twenty-four hr after the last dose of retinol, animals were given a single
dose of 1-NN {50 to 250 mg/kg; ip.). Pulmonary injury was evaluated at 6,
24, and 48 hr using bronchicalveolar lavage and morphological techniques.
The most overt difference between retinot and vehicle pretreated animals, at
both 24 and 48 hr after 1-NN treatment, was the lack of pulmonary edema
and infiltration of inflammatory ceils into the lungs of retinol animals.
Furthermove, retinol prelreated rats possessed only kmited bronchiolar cell
necrosis, restricted to the nonciliated bronchiolar epithelial cells, as comparad
to vehicle pretreated rals which displayed savere necrosis and exfoliation of
both ciliated and nonciliated bronchiolar epithelium 24 tr following 1-NN
treatment. Time- and dose-fesponse experiments with retinol indicated that
seven days of pretreatment was required to protect the lungs from the
toxicity caused by 100 mg/Xg of 1-NN. Moreover, the protection afforded by
seven days of pretreatment was dose-dependent and could be overcome
with the administration of larger amounts of 1-NN (>200 mgkg). From these
experiments, wa concluded that retinol pretreatment decreased the severity
of 1-NN-induced pulmonary toxicity in a dose- and time-dependent manner.
Studies are underway 10 determine if retinol aters the dispositionvmetabolism
of 1-NN, or induces protective mechanisms in the lung. (Supported by NIH
Grant # ES-06095)

THE EFFECT OF PHOSPHOLIPID MONOLAYERS ON
REACTIVE GAS INTERFACIAL TRANSFER L M Jacobson, A
Bidani, E M_Postlethwait Pulmonary Research Laboratories,
University of Texas Medical Branch, Galveston, TX

Pulmonary NO, uptake is mediated by reactions between NO, and
surface lining layer (SLL) constituents. Solute gas formation is
coupled to reaction {(NO)),, = (NOy)ua, + RH — HNO, + R}
50 that toxicity ultimately results from SLL-derived initial reaction
products. Product formation depends upon both (NO,), formation
and the reactive substrate profile. We have initiated studies to
determine whether conditions at the pulmonary gasfliquid interface
modulate (NO,), formation and, therefore, may influence local toxic
responses. Pulmonary surfactant (PS) is the highly saturated
phospholipid/protein complex which prevents lung collapse by
reducing alveolar surface tension (y). The influence of surfactant
on NO, interfacial transfer was investigated by transient exposure
of | mM glutathione (GSH) aqueous phases +/- graded phospholip-
id interfacial monolayers. Interfaces were not compressed. Rate
constants (k™) for NO, gas phase disappearance were determined.
Results: 1. DPPC (dipalmitoyl phosphatidyicholine) reduced y and
k™ in a (DPPC)-dependent manner. 2. PC with unsaturated fatty
acids {DLPC (dilinoleoyl PC) or Egg PC} reduced y but not K**,
3. Temperature (T) (25—37°) substantially increased K™ for GSH-
alone. 4. T increased DPPC k™ but DPPC << GSH-alone. S.
DLPC and Egg PC displayed less T effect 6. PS, isolated from
bronchoalveolar lavage, functioned similar to DLPC and Egg PC.
Conclusions: Since PS at the interface is highly enriched with
saturated PC, alveolar NO, uptake rates may be reduced, thereby
providing relative protection. 1solated PS is contaminated by non-
alveolar and non-surface lipids which may confound interpretation
of results. (NTH ES04952, CIAR 90-23 & NIH T32ES07254)
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IN VITRO KINETIC ANALYSIS OF VINYL ACETATE
MCTABOLISM IN NASAL TISSUES USING A MINI GAS-
UPTAKE SYSTEM. M S Bogdanffy, M L Taylor, D_A Keller.
and D R Plowchalk. Haskell Laboratory for Toxicology and
Industrial Medicine, E [ du Pont de Nemours & Co, Newark, DE.

Viny! acetate (VA) is used in the manufacturing of polymers for the
paint, adhesives and paper board industries, Chronic inhalation
bioassays show that VA at high concentrations can produce nasal
tmors in rats and non-neoplastic nasal lesions in mice. Several
lines of evidence suggest that nasal metabolism of VA is a critical
step in the mechanism of action. Development of physiological
models o describe VA metabolism require metabolic rate constants
that are reflective of the in vivo situation. Standard assays using
homogenates frequently cannot be readily related t0 in vivo
modcling. The system described here uses a single whole nasal
turbinate placed in a scintillation vial containing VA vapor. Loss of
VA from and the appearance of acetaldehyde (AA) into the
headspace were modeled, using SimuSolv, as a one compartment
description containing removal terms for VA (carboxylesterase) and
AA (aldehyde dehydrogenase). Optimization of the mode! yielded
preliminary estimates of carboxylesterase Viay of 5.4 and 4.3
mg/hr for respiratory and olfactory turbinates, respectively. K, was
approximately 0.01 mg/mL for both turbinates. For aldehyde
dehydrogenase, Vin,y was approximately 0.06 mg/hr for both

" turbinate types. Ky, could not be accurately estimated. The data

are consistent with other in vivo estimates for these parameters.
This technique could prove useful for estimating in vivo Kinetic
constants for many metabolized volatile compounds. This work
was supported, in part, by the Society of the Plastics Industry.

PREPARATION AND GENERATION OF SIZR-SELECTED SAMPLES
OF CHRYSOTILE ASBRSTOS FIBERS FOR INEALATION
TOXICITY STUDIBS. MA Hartsky and DB Varheit,
DuPont Baskell Laboratory, Nevark, DE.

One of the most important factors influencing the
pathogenic developrent of fiber-related lung
disease is fiber dimension. Longer chrysotile
fibers are considered to be more toxic and durable
than shorter fibers. Accordingly, an attempt vas
made to size separate chrysotile asbestos fibers
for an inhalation toxicity study comparing the
effects of chrysotile asbestos vith size-separated
preparations of Kevlar® aramid fibers.

Canadian chrysotile asbestos fiber samples
vere placed in a rotating sieve shaker and sieved
through nylon mesh screens. The longer fibers vere
collected and generated for inhalation studies vith
a K-tron bin feeder and cyclone apparatus.
Follovwing separation and generation, the fibers
vere collected on a filter and dimensional analysis
(i.e., lengths and diameters) vas carried out
using scanning electron microscopy techniques (vith
a pinimum of 300 fibers/sample). The results
shoved that the median lengths of fibers vere
increased froam 3 um in the original bulk sample to
6 um in the generated sample preparation.
Similarly, the mean lengths of fibers vere
increased from 5.0 um in the bulk sample to 9.0 um.
The diameters vere also decreased folloving
separation and generation. These data indicate
that the methodology used in this study vas
successful for reducing the nuabers of small fibers
and produced a preparation of fibers that vas
suitable for comparing the effects of Kevlar® and
chrysotile asbestos.

511904 0186




854 CHARACTERIZATION OF FOUR DIASTEREOMERIC
BUTADIENE MONOXIDE-GUANOSINE ADDUCTS.

R M Roemig and A _A Elfarra. Dept. of Comparative
Biosciences & Environmental Toxicol. Center, University of
Wisconsin, Madison, WI.

855

Butadiene monoxide (BM) is a major mutagenic metabolite of

1,3-butadiene, a rodent and possibly a human carcinogen.
Both enantiomers of BM are formed in virro and racemic BM
has previously been shown to react in vitro with guanosine to
yield two adducts that were tentatively characterized as
regioisomeric guanine N-7 adducts. However, the reactivity
of the separate BM enantiomers, which may determine their
mutagenic and carcinogenic potency, was not determined. In
this study, an attempt was made to characterize the reaction
of BM and guanosine further. Four adducts were isolated by
reverse-phase HPLC following the removal of the ribose
moieties by acid treatment. These adducts were determined
to be diastersomers formed by the nucleophilic attack of the
N-7 of guanine at the two oxirane carbons of the two
enantiomers of BM, based upon characterization by UV- and
proton NMR spectroscopy and fast atom bombardment mass
spectrometry. The finding that the four isomers were readily

formed in relatively equal amounts upon the reaction of

racemic BM (1.12 mmol) and guanosine (1.84 x 10? mmol)
in phosphate buffer (pH 7.4) at 37°C provides evidence for
similar reactivities of the two BM enantiomers towards
guanosine. (Supported by NIH grant GM 40375 and an NSF
Graduate Research Fellowship)

DNA DAMAGE BY CROCIDOLITE ASBESTOS IS
PRIMARILY IRON DEPENDENT AND IS ENHANCED
BY REDUCING AGENTS.

**NK Murthy, *]JE Schnejder Jr, **GT Kinasewitz, *RA
Floyd, *ML Maidt, *Q Pye, ***KR Maples, ***NE
Iohnson, *PB McCay. *Free Radic. Biol. Aging Res.,
Okla.Med.Res.Found., **Pulmon. & Crit. Care Sect.,
OUHSC, Okla. City, OK and ***ITRI, Albequerque, NM

Oxidant induced DNA damage has been postulated to be one
of the mechanisms where by asbestos fibers induce
tumorigenesis. To examine this hypothesis, plasmid super-
coiled DNA was incubated at 37°C with varying
concentrations (8 to 250 ug/ml) of crocidolite asbestos.
DNA damage was assessed by loss of supercoiled forms on
agarose gel electrophoresis following 2 h and 20 h
incubation. There was a consistent, fiber dose dependent
DNA damage in the presence of ascorbic acid or hydrogen
peroxide (H,0;) but not with asbestos alone. Whereas the
system with ascorbate resulted in damage following short
incubation of 2 h, that with H,0, failed to do so despite
confirmation of hydroxyl radical generation by electron spin
resonance. Radical trapping agent §,5-dimethyl-1-pyrroline-
N-oxide (DMPO) was partially protective, whereas the iron
chelator desferrioxamine completely prevented the DNA
damage as did exclusion of oxygen. Catalase and superoxide
dismutase were not protective. These results indicate that the
DNA damage by asbestos is dependent on reduced iron and
may involve perferryt-ot the ferryt complex.
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ISOBUTYL NITRITE (IBN)} AND SODIUM NITRITR
DEAMINATION OP DNA AT pH 3 TO 9. 8§ S Mizvigh,
C Hinman and § C Chen. Eppley Inst Res Cancer,
Univ Neb Med Centar, Cmaha NX.

Sniffing IBN might be involved in
eticlogy of Kaposi’s sarcoma associsted with
AIDS. 1IBN vapor is mutagenic in Ames test
(Mirvish e% al., Env Molac Mutsgenesis 21:247,
1993). To see 1f IBN could act by deaminating
DNA bases, we reacted IBN and NaNG, with sslmon
testis DNA and followed xanthine formation
from guanine. DNA (0.5 ag/12 ml 0.1% saline)
was stirred (25°C, 120 min) in closed flask
attached to pH stat with NaOH addad
continuously to maintain pH. Pure IBN (97
mol) or NaNO, (97”:01/1.62 nl H,0) was
injected 4 x over 90 mian. Plots of NaCK
sddition vg, time showed IBN took 20-30 =min
for hydrolysis to nitrite. DNA was
precipitated with EtOH and redissolved in
buffer 3 x to remove unrsacted nitrite,
hydrolyzed (0.36 N BCl0,, 100°C, 1 h) and
analyzed by HPLC (C-18 column eluted with 20
mX pH 2.3 XH,PO,, 254 na detection). IXanthine
Yields as mean A adenine + guanine wera: At
pH 3, 2.47 (IBN), 2.36 (NaNO,), 0.48 (untreated
control): at pH 4, 0.99% (IBN), 1.42 (NeNOy),
0.32 (control}; at pH 6 and 9, all results <
0.50. Results at pH 3 snd 9 wers similar when
sulfanate was added after incubsticn to
destroy nitrite and solutions were directly
hydrolyszed and analyzad, indicsting no
xanthine loss by depuripation. Similarity of
IBN and nitrite results and grsatsr effact at
acidic pH suggest that IBN dsaminatas DNA via
formation of nitrite and not directly.

BENZAMIDE SUPPRESSION OF MALIGNANT
PROGRESSION UNRELATED TO THE EXTENT OF
BENZO{A)JPYRENE DIOL EPOXIDE (BPDE-I) MODI-
FICATION OF GENOMIC DNA. D Li, I Noyesand G E
Milg. Comprehensive Cancer Center, The Ohio State
University, Columbus, OH.

Our previous study showed that benzamide (BZ) treaunent
during carly S phase can greatly reduce the number of
carcinogen transformed human cells in culture. However,
the mechanism of reduced transformation by BZ is not
well established. One possibility is that BZ suppresses the
formation of mutagen-DNA adducts, such as BPDE-I-dG,
in the H-ras gene. To investigate this possibility, synchro-
nized human fibroblast cells were treated with carcinogen
BPDE-I during different periods of S phase with or
without 2.5 mM BZ. The DNA was digested and then
irradiated by laser at 355 nm to break DNA at positions of
BPDE adducts. The extent of adduct formation around H-
ras gene was assessed by Southern as well as high resolu-
tion Ligation-Mediated PCR, quantitated by densitomertry.
BZ treatment did not reduce overall adduct formation in
this region. Our data indicate that the BZ transformation
suppression is not caused by reducing the formation of sit¢
specific DNA adducts. We are currently investigating the
possibility that BZ transiently alters chromatin structure,
therefore, influencing DNA adduct distribution. Supported
in part by NIH-NCI CA25907 (GEM).

511904 0187
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EFPECT OF PARTICLE SIZE AND CONCENTRATION
OF PCMM ON ACUTE INEALATION TOXICITY OF

FOLPET TECHNICAL. All W'; 8 Cracknell, Lifs
Science Research, Eye, England; 1 Friedman; 3
Paster, MCW, Bear Sheva, Israel; E 8 Gordon,
')hkht.sbu-hg.n of North America, Inc., New York.

To study factors affecting the scute toxicity of
the fungicide Folpet Technical, a series of three
4-bour nose osly inhalation studies in CD rats

were conducted with exposure conceantrstions
ranging from 0.79 to 4.35 mg/L. The rats were
exposad either to atsospheres containing

particles with Mass Nedium Equivalent Aerodynamic
Diameters (MMAD) of approximately 3 to Sua
(micronized product) or particles with MMAD of
approximately léum (non-micronised). The level
of the toxic impurity perchloromethyl mercaptan
(POMN) was present in the two amicroniszed sasples
at approximately 600 ppm or less thaa 50 pps.
Treatment and doas-related adverse effects and
deaths were evident 2 hours following exposure to
day 3 of the observation period. The LC50 for
non-micronised material (POOI - 600 ppm) was
greater than 2.14 ag/L for both sexes while it
decreased to 1.89 ag/L (M & F) for the micronized
material with similar PCMM conteant. When PCMM
content of micronized PFolpet waa less then 50
ppm, the LC350 value increased in males to greater
thaa 4.33% =mg/L, but decreased in females to 1.08
eg/L. It is concluded that sssller particle siie
increases acute inhalation toxicity, as expected,
but that decreasing PCMM bhas wmixed results;
toxicity in males was decresased but increased in
fenales.

CHANGES IN PULMONARY MARKERS OF INJURY AND
DIFFERENTIAL CELL COUNTS IN RESPONSE TO RICIN
AEROSOL. D M Walters, B P Bell, K A Bostian, and D A Creasis.
United States Army Medical Institute of Infectious Di Frederick,
MD.

Rr:u:. a toxic lectin derived from castor beaas, is lethal by syslamlc

ion and by inbalation of i. Although
agunsl nicin protects from luh.lhly. it does pot completely prevent
p y epitbelial induced by inbaled ricia 1. It is this
nicin-induced pul ithelial is that we are studying in
greater delul Bronchoalvoohr hv:ge (BAL) is & technique commounly
used in the study of p y infl 10 obtain markers of injury
as well as pulmonary cells. Therefore, after exposing mice 10 8 Jethal
dose of ricin aerosol (10-15 mg min/nov’), we used BAL to measure
pulmonary markers of injury and to collect cells for differential cell
counts. We measured [actate debydrogeaass (LDH), acid phospbatase,
S* pucleotidase, and total protein in BAL fluid and found that LDH, 5°
nucleotidase and total protein levels progressively increased in a
time-related fasbion over coatrol values. At 24 hr post ricin exposure,
LDH asd 5' aucleotidase levels p} d, while 1otal protein contioved
10 wncrease. We also found that morphologic changes, such as
vacuolation and pecrosis, in alveolar ma ges (AM) oblaioed from
BAL were not observed uatil ~4 hr post ricia exposure. Periodic
samples of BAL (8-48 hr) showed a shift typical of an acute
inflammatory response with AM decreasing from 99% 10 8% and PMN
increasing from 1% 10 92%. There was no obvious temporal
correlation between acid phosphatase levels (AM sctivationslysis) and §*
nucleotidase (leukocyte maturation) with the time of appearance of PMN
in the lung.

1664 MESOTHELIOMA
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INDUCTION BY SILICON CARBIDR
WHISKERS AFTER INTRAPLEURAL ADMINISTRATION [y
RAT. NF Johasog and F F Haha. Inhalation Toxicology Researcy
Institute, Albuquerque, NM.

Silicon carbide whiskers (SCW) are single crystal structures that may
bave widespread use in the power generation, automotive, ang
acrospace industries, There is concern that the fine fibroy
morphology of SCW may induce pulmonary disease similar to thy,
documented for asbestos exposure. Three samples of SCW and ope
sample of continuous glass filament (CGF) were injected into e
pleural cavity of female F344/N rats t0 determine whether thegs
samples could induce mesotheliomas. Rats were also weated wig,
crocidolite and saline for comparative purposes. Rats injected wig
two of the three SCW samples (SCW #1 and 2) and the crocidoliy
sample bad significanty reduced life spans compared to the saline.
treated animals. Rats treated with SCW #3 and CGF did ot have 3
significantly reduced life span. Rats treated widh SCW and crocidolie
developed mesotheliomas, while rats treated with saline or CGF dig
not. SCW #1, 2 and 3 and crocidolite resulted in respective tumor
incidences of 90%, 87%, 23%, and 57%. These results show thy
SCW can induce mesotheliomas following intrapleural injection. The
difference in biological activity between the SCW samples could o
be explained on the basis of their physical dimension or biological
activity toward cultured cells. Results from this study indicate tha
SCW may be a carcinogen and should be handled with care. The
results also indicate that members of a class of fibrous materials such
as SCW may possess different toxicities. Investigating one
“representative” member of a class of fibrous materials may not give
resuits common to other class members. (Research supported by the
U.S. DOE/OHER under Contract No. DE-AC04-76EV01013.)

FIBER INHALATION STUDIES, LUNG

BURDENS  AND
BXOLOGICAL RESPONSES. J G HAQLE! M

F_JOHNSON. Owens-Corning Fiberglas, Granvﬂle,
OH/RaleIgh NC/Inhalation Toxicology Research

Inst., Albuquerque, NM.

Recently completed fiber inhalation studies of
refractory ceramic fibers in rats and hamsters have
reported  pulmonary fibrosis (rats and hamsters},
lung tumors (rats) and mesothelioma (rats and
hamsters). The airborne fiber concentration was
approximately 200 f/cc, with exposures 6 hours a
day, 5 days a week for either 18 or 24 months. A
previous study also reported an airborne fiber
concentration of about 200 f/cc with a similar
exposure schedule, yet no fibrosis or lung tumors,
and only a single mesothelioma in a hamster was
reported. The marked difference in the pulmonary
effects found in the two studies is hypothesized to
be the result of effectiveness of the fiber
exposure systems used in the current study. For
example, the lung burden in the recent study in
rats was in excess of 350,000 f/mg dry lung
compared to the previous study in which only 21,000
f/mq dry lung were found. This greater than
tenfold difference in lung burden between the two
studies suggests that based on lung burdens, the
pulmonary responses found in the two studies are
consistent with the dose to the target tissue.
These results indicate that the assessment of any
fiber inhalation study should include careful
consideration of actual lung burden of fibers as
delivery systems vary greatly in  their
effectiveness.

511904 0188
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A COMPARISON OF THR uic'xnecnxc EFFICTS OF

CHRYSOTILRE AND CROCIDOLITE ASBESTOR IN RATS AFTER
INBALATION. EE McConnell, Raleigh, WC, ™™
Besterberq, 8Schuller Int., Denver, CO, JG Hadley,
Owens-Corning riberglas, Graaville, OH, snd R.
Musselman, USG Intsriors, Chicago, IL.

Male F)44/N rats were axposed via nose only
inhalation to 10 MG/M®

chrysotile (CERY) or crocidolits (CROC) asbestos
for 6 hr/ds, 5 da/wk (CERY-24 mo; CROC-10 mo
followed by no exposure until 24 mo. The number of
respirsble CHRY fibers (<3.0 um D. X >5.0 um L.)
was "10X greater thsnm CROC: CERY=1.2 X 10%/cC;
CROC=1.2 X 10°, Decreased body weight gain and
increased mortality were cbserved with CROC up to
10 mo after which it was comparable to CERY. Both
types of fibers caused progressive pulmonary
lesions, i.e. macrophagea infiltrationm,
bronchiolization of proximal alveoli and
interstitisl fibrosis. However, the lesions were
more intense and occurred earlier with CROC than
CHRY, Pleural fibrosis was observed by 9 mo aftar
CROC but not CHRY exposure. Both types of
asbestos fibers were clearly carcinogenic for the
rat lung causing an incraased incidence of
broncboalveolsr sdenomas snd carcinomas CHRY=19%
VS CROC=15% compared to 2-3% unexpcsed controls).
CROC slso induced a single mesothelioma. The
number of fibers/mg dry lung after sshing was
greater for CHRY than CROC. The results of this
stndy show that CROC is more psthogenic to the
lungs and pleura of rsts than CERY asbestos, even
when the exposure is shorter snd at a lower fiber
burden.

COLLAGEN SYNTHESIS IN RAT PLEURAL MESOTHELIAL
CELLS /N VITRO: DIRECT EFFECTS OF MINERAL
DUSTS. TR Gelzleichter, JB Mangum, JI Everitt
Chemical Industry Institute of Toxicology, RTP, NC.
Sponsor: .

Although the production of collagen by fibroblasts in response
to fibrogenic agents has been thoroughly studied, the
contribution of the pleural mesothelial cell to extracellular
matrix (ECM) production is poorly understood. In these
experiments, we demonstrate that fibrogenic mineral dusts are
capable of directly stimulating collagen synthesis by rat pleural
mesothelial cells. Rat parietal pleural mesothelial cells were
grown to confluence and exposed directly 0 0, 1, 2.5 or §

ug/cm2 amosite asbestos or grunerite (non-fibrous particulate
of similar composition) for 12, 24 or 48 hours. Collagen and
non-collagen protein synthesis were determined at these time-
points by a 4 hour pulse with [3H]-proline. Collagen content
was determined as bacterial collagenase-soluble protein.
Collagen synthesis was consistently elevated above control
values for both amosite and grunerite-exposed cells at | and 2.5

ug/cm2 doses; however, at higher doses this response was
atienuated. Maximal stimulation of collagen production was
obtained at 24 hours where both amosite and grunerite
produced increases in total collagen synthesis per well, ratio of
collagen to non-collagen protein, and ratio of collagen to total
cellular DNA. Although no clear difference in collagen
production was observed between amosite and grunerite-
exposed cells, amosite was consistently more cytotoxic than
grunerite, as measured by mitochondrial dehydrogenase
activity. We conclude that pleural mesothelial cells are capable
of producing collagen in response to direct stimulation by
mineral dusts.

1668
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COMPARISONS OF THE PULMNONARY RFFECTS OF SIZB-
SEPARATED KEVLAR® ARAMID AND CHRYSOTILE ASBESTOS
PIBERS. SR Frame, MA Hartsky, C Butterick, & DB
Varheit. DuPont Haskell Laboratory, Newark, OE and
Texas Tech Univ. Lubbock, TX.

This mulcifunctional study vas designed to compare
the pulmonary toxic effects of inhaled, size-
separated preparations of chrysotile asbestos fibers
vith Kevlar® aramid fibrils. Rats vere exposed for 2
veeks at design fiber concs. of 750 and 400 f/cc ang
evaluated at several postexposure lime periods. Twvo
veek exposures to Kevlar® aramid fibers produced a
transient inflammatory response as evidenced by the
results of biochemical lavage studies. Increased
pulmonary cell labeling effects vere measured on
terminal bronchiolar surfaces immediately after
exposure but vere not different from controls
folloving a 5-day postexposure period. Similarly, a
transient increase in neutrophils vas measured in the
lungs of rats exposed to chrysotile asbestos fibers
for tvo veeks. In contrast, hovever, substantial
increases compared to controls in pulmonary cell
labeling indices vere measured on terminal
bronchiolar, parenchymal, and subpleural surfaces
immediately after, and at 5 days and 1 month
postexposure. Median and mean lengths of fibers
recovered from digested lung tissue vere increased
over time, suggesting that short asbestos fibers vere
selectively cleared from the lungs, with apparent
insignificant pulmonary clearance of long fibers. The
dimensional changes of asbestos fibers as vell as the
pulmonary cell labeling data indicate that chrysotile
asbestos fibers may produce greater long-term
pulmonary effects vhen compared vith Kevlar® fibrils.

DEVELOPMENT OF A RODENT MODEL SYSTEM TO STUDY
RICIN-INDUCED PULMONARY TOXICITY. D A Creasis, PV

Lemiey, D M Walters, C Wilhelmsea. United States Army Medical
R h lnstitute of Infectious Di Frederick, MD.

We developed an inbalation bioasssy in a mouse model 1o study
pulmooary effects of inbaled ricin. At the doses used in these studies
(10-15 mg min/m’ aerosol; 18 ug/kg, i.v.), ricin caused pulmonary
pitbelial is whea inhaled, but ricin given i.v. did oot cause aoy
pulmonary toxicity. We found that mice vaccinated sgainst ricia were
protecied from death, but not completely protected from pulmonary
pithelial is caused by inhaled ricin. In an attempt to further
reduce the pulmonary lesion from inhaled ricin, we inated mice by
instilling formalin-treated ricin into the respiratory tract. Altbough this
ine was ful in eliciting significant anti-ricin antibody titers ia
the respiratory tract, (IgA, IgG) we could aot further protect the mice
from inhaled ricin. To study this problem we used the intratracheal (itr)
instillation model to deliver precise amounts of ricin and anti-ricun
antibodies to the lung. We instilled 0.6 ug ncin with or without
anti-ricin antibody. The anti-ricin astibodies used were either goat 1gG
or chicken IgG, pre-mixed at a 10:1 molar ratio with ncin. With the itr
instillation model, we found that the toxicity and pulmonary epithelial
i Iting from & heally instilled ricin were similar to
those in mice inhaling a ricin serosol. Also, the lungs of mice receiving
the ricis-antibody complex showed only munimal pul y epithehal
pecrosis, which indicated that anti-ricin antibody, whea preseat in
sufficient quantity was capable of sub ially reducing the pul Y
pecrosis compared 10 that of ricin-ouly controls. These data shows that
itr instillation of ricis may be an alternative to inhalation of ricin and
that ion of the pul y toxicity of ricin is possible.

511904 0189
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CALCTUM/NEURON S T CDD . ..o oottt i i et e ta e e et et iaaea e 508 CARE
CALCTUM/MITOCHONDRIA/DO X ORUBICIN . . ... i i et ettt e e, 5% CARE
CALCIUM/MITOCHONDRIA/QUINONES . . ... . ittt ettt ettt e et et e e e et 614 CARE
CALCTUM/MITOCHOND RIA/MENADIONE . . .. ... ittt et et et e et e ettt e e e eaean., 617 CARE
CALCIUM/T-BUTYLHYDROPEROXIDE/MITOCHONDRIA .. ..ottt i c it tiiee e eeeneie e, 619 CARE
CALCIUM/ANTIOXIDANT/LIPID PEROXIDATION . ...\ttt ittt et e et et e e e e aee e 621 CARE
CALCTUM/CADMIUM/CARDIOMY OC Y T S .. .. ittt itat e aea e ettt iiaaae s tinrnannnaasens, 8N CARE
CALCTUM L EA D ANION . ... ittt ittt ittt e ettt taaseaaea e et itnenanen e, 903a CARE
CALCIUM/NEUTROPHILS/POLYCHLORINATED BIPHEN Y LS _ ..ot iee i e iiee el 948 CARE
CALCIUM/IMMUNOTOXICITY/POLYCYCLIC AROMATICHYDROCARBONS . ... . it 951 CARE
CALCTUM/SIGNALLING/IMMUNOSUPPRES SION . . ... i i et e e et caieie e eaad 952 CARE
CALCIUM/IMMUNOTOXICITY/POLYCYCLIC AROMATICHYDROCARBONS . ... .. it iiieaa 953 CARE
CALCIUM/BERY LLIUM/ANT I BODDIES . . ...ttt ittt ettt et taa et e e aaareranaenaaaneens 1012 CARE
CALCIUM/CANCER/PEROXISOMES ... ittt iee e aeae e eetar et tneee e aaeeaaneeetaennnanneans 1096 CARE
CALCIUM/CENTRAL NERVOUS SYSTEM/METHYLMERCURY .. .ooititiiiiii it it iiiieee et eens 1187 CARP
CALCIUM/METALLOTHIONEIN/CADMIUMINHIBITOR . . ... ..ottt iie it atacasreanrennneeaneanns 1188 CARE
CALCIUM/PHOSPHOR Y LATION/APOPTOSIS . ittt ettt et e ettt e e e 1419 CARE
CALCTUM/APOPTOSIS/ THA P SIGA RGN ...ttt ettt it et e it et e s ettt iaaaaansasraaennaannnn 1425 CARC(
CALCIUM/CULTURED HEART CELLS/LOCAL ANESTHETICS ...ttt ittt e et aaaaannns 1475 CAR(
CALCIUM/MITOCHONDRIA/DICHLOROVINYL CSTEINE ... iiiitiiiie it iecinriianeeaeereercannannranns 14%0 CARC
CALCTIUM/CY ANIDE ACIDOSIS ..ttt ittt ettt et t e aaaesaeeeeaaasesansaensnsaens 1491 CARC(
CALCTUM/PURINERGIC RECE P TOR S AT P ..o it iittitiiiet ittt taeeaaseneaessannnannneeeoranas 1492 CARC
CALCTUM/ANOXIA/MITOCHONDRIA .. ... ittt ittt eee et a ettt e e e et ettt aaaenaanneens 1495 CARC
CALCIUM/CAGED CALCIUM ME D AT OR S /IP3 ... oottt ittae e eeae s e ee e er s cataanaansraeenanaannns 1497 CARC
CALCTUM/GIL LS AL UMINUM L .. ittt ieeete e tainaataasasaseseenaasonaasioseassseesunanennas 1655 CARC
CALCIUM AND PH/CORNEAL EPITHELIUM/RECOVERY .. ...ttt e et eeitaaaaer e eanaaanans 983 CAR(C
CALORIC RESTRICTION/CARCINOGENICITY/NUTRITION ... ottt ettt 931 CAR(C
CALORIC RESTRICTION/TOXICITY STUDIES/RISK ASSESSMENT ...... et e it ittt 934 CARC
CALORIC RESTRICTION/CHRONIC BIOASSAY/CYTOCHROME PA50 .........0iiititiiiinieeererennnneannns 935 CARC
CALORIC RESTRICTION/CYTOCHROME P45S0VDRUGMETABOLISM ........ ... it aaannns 1174 CARC

~ CALYCULIN A/PROTEIN PHOSPHATASE/MICROCY STIN ... ittt ettt ettt ettt ii e eanes 1094 CAR(
CAMKINASE [I/DFP/CY TOSKELETAL PROTEINS ...ttt ittt et ettt ettt et tataiae e eanns 1359 CARC
CANCER/ESTROGEN/IGE-I RECEPTOR . ..o ttttttiteitae e et te ettt ettt et e et it eeaae e eeeaanns 451 CAR(
CANCER/RISK/CHLORAMBEN .. ...ttt iiatiaeettaaaaeaaas s aearaaaaeeeseasaaaanaanneeeeennnn 539 CAR(C
CANCER/RISK/ACETAMIDE .. ...ttt ittt et e e et e et e et et et et aaaaes 541 CARC
CANCER/HEART DISEASE/ENVIRONMENTAL TOBACCOSMOKE .. ... ittt i i eeeeeee ng CARC(

480

|: 511904 0203 I



CANCER/AHRECEPTOR/ANTIESTROGEN . ... ... ounoee e e e et

CANCER/PEROXISOMES/CALCIUM . ...\ttt ittt e e et e e e
CANCER/CHEMOPREVENTION/CARCINOGEN . . ... ..o e e e e
CANCER POTENCY/STOCHASTICMODELING/LEAD .. ... ... i e e i,
CANCER RISK/PBPK/CHLOROFORM . . ...t it et e e et et e e e
CANCER RISK/DRINKING WATER/1,3-DICHLOROPROPENE
CANINE/QEEG XY LA ZINE . .. . it et et e e
CANINE EXPOSURE/INHALATION TOXICOLOGY/AEROSOL .. .......oitiiiio it 158
CANNABINOID RECEPTORIMMUNE CELLS/DELTA - THC . .....c.u\ttitie it eie e e 1400
CARBARYL/INHALATION/HUMORALIMMUNITY .. ... . ittt e 15
CARBARYL/SKIN/ABSORPTION . .. ..o et e 664
CARBOFURAN/METHYL PARATHION/BIOMARKERS ... .. ... ..ot e 916
CARBOFURAN/METABOLISM/PESTICIDES . ... .. . o i e 1521
CARBON DIOXIDE/BLOOD GASES/MICROCAPNOMETRY .......c.o0icuimieiiiminiiiiaiainaneanaenannnn. 864
CARBON DISULFIDE/AXONOPATHY/DISULFIRAM ... ... . . ittt ieee e 763
CARBON DISULFIDE/CYTOSKELETON/NEUROFILAMENT .. ... .00ttt 764
CARBON DISULFIDE/CROSSLINKING/NEUROFILAMENT . ... ... .ttt e en s 765
CARBON MONOXIDE/GLUTAMATE/AUDITORY SYSTEM .........c.oiuiniiiiiiiiii i, 1334
CARBON TETRACHLORIDE/TISSUE REPAIR/DIBENAMINE .. ... ... ...ttt i, 40
CARBON TETRACHLORIDE/SENSITIVITY ANALYSIS/PHARMACOKINETICS/TOXICOKINETICS ................... 74
CARBON TETRACHLORIDE/PHARMACOKINETIC MODELING/TRICHLOROETHYLENE ........................... 78
CARBON TETRACHLORIDE/TYROSINE/FREERADICALS . ... ... . iiiiiiiiiieiii i iaane 368
CARBON TETRACHLORIDE/GENE EXPRESSION/HYDRAZINE .........ccintuiuiiriunaunnniiieianaiseiianenanns 517
CARBON TETRACHLORIDE/HEPATO PROTECTION/CHOLESTEROLSUCCINATE ..............coiiiiiiniiinnnnnn, 678
CARBON TETRACHLORIDE/AET AND LIVER INJURY/LIVER NECROSIS, PREVENTION ......................... 1049
CARBON TETRACHLORIDE/CHLOROFORM/VEHICLE . .. ... ... ittt i i e 1050
CARBONTETRACHLORIDE/POTENTIATION/HEPATOTOXICITY ......oiuiinitii i iiiaee i i 1051
CARBON TETRACHLORIDE/HEPATOTOXICITY/RAT STRAINCOMPARISON ..........coiiiiiiiiiiiiiiiniens 1460
CARBON TETRACHLORIDE/TISSUE REPAIR/POSTNATALDEVELOPMENT .. .. ..ottt iiiiiiiieeees 1461
CARBON TETRACHLORIDE/CELL REPLICATION/HEPATOTOXICITY ..ottt i e aeans 1463
CARBON TETRACHLORIDE/METHANOL/KUPFFER CELLS .. ... . ..ottt 1470
CARBON TETRACHLORODE/CELL REPLICATION/METHAMPHETAMINE .............c.ooiiiiiiiiiiiiiiinnnnn. 1469
CARBONYLREDUCTASE/NITROSAMINE/PLACENTA ... ... ...t iiiianiicaannns e 1310
CARBOXYLESTERASE/IN VITROKINETICS/NASAL .. ...ttt it it iaenie e 151
CARBOXYLESTERASE/PYRROLIZIDINEALKALOID/JACOBINE . ... ..ot 1299
CARBOXYLESTERASE/ESTERASE/HYDROLASEB ...ttt 1300
CARCINOGEN/DNA STRAND BREAKS/ALKALINEELUTION ...... ...ttt 840
CARCINOGEN/CANCER/CHEMOPREVENTION . . .. .ottt ia it ettt tcaia i iraeaaens 1388
CARCINOGENPOTENCY/4-AMINOBIPHENYL/BENZIDINE . . ......0iitiiitiiitineiiiiiianine s ineanenas 473
CARCINOGENESIS/GENISTEIN/CHEMOPREVENTION .. ... . e 46
CARCINOGENESIS/IN VITRO/CELL PROLIFERATION ... .0ttt ettt tiiai et eiaenenass 312
. CARCINOGENESIS/LIVER/CELLPROLIFERATION ... ...ttt e et 424
CARCINOGENESIS/TEMPERATURE/MITROGENESIS . ... .. i i e 433
CARCINOGENESIS/ESTROGEN/ANIMALMODEL ... ... . i e i as 459
CARCINOGENESIS/THYROID/HORMONALLY-MEDIATED . ... ... e 461
CARCINOGENESIS/TUMORDEVELOPMENT/ISOPRENE . ... .. 0ottt aa s 469
CARCINOGENESIS/BIOMARKERS/MIXTURES .. . ...ttt ittt et e eaeaeens 47
CARCINOGENESIS/NITROSAMINE/PLANARIA . ... .. ittt i e e naee e 472
CARCINOGENESIS/PS3/TUMOUR-SUPPRESSOR . . .. . ..ot 521
CARCINOGENESIS/P-450 INDUCTION/CELL ACIDIFICATION .......iiiiitiititiii it a e iieeaieeaanss 677
CARCINOGENESIS/DIETARY RESTRICTION/RAT SURVIVAL ... ... ittt 933
CARCINOGENESIS/DICHLOROACETATE/PROTEINKINASE .. ... ..ottt 960
CARCINOGENESIS/MEDIUM-TERM LIVER/MULTI-ORGANMODEL .. ... .. ... ottt iiiiiii i 961
CARCINOGENESIS/CELL PROLIFERATION/GENOTOXICITY/LIVER . .. ..ottt 963
CARCINOGENESIS/MECHANISMS/CHLORINATEDPARAFFINS .. .....00iieinitiireia e eiaenaennennnen 1056
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CARCINOGENESIS/PEROXISOME PROLIFERATORS/WY 14,643
CARCINOGENESIS/METALS/OXIDATIVE INJURY
CARCINOGENESIS/TCDD/ONCOGENES

CARCINOGENIC HAZARD/RISK ASSESSMENT/STRUCTURE-ACTIVITY RELATIONSHIP ANAL/
AROMATIC AMINES

CARCINOGENICITY/HEPATOTOXICITY/PYRRROLIZIDINE ALKALOIDS

........................................ 567
CARCINOGENICITY/DATABASE/ PHARMACEUTICALS ... ...t et 793
CARCINOGENICITY/DATABASE/PHARMACEUTICALS . . ...ttt ettt et e e e e e e 79
CARCINOGENICITY/NUTRITION/CALORIC RESTRICTION . .. .ottt e e et e e 9%
CARCINOGENICITY/BERYLLIUM/INHALATION . ... ittt ettt et 101}
CARCINOGENICITY/METABOLISM/HUMAN .. .. oottt e e 1139
CARCINOGENICITY/RODENT/SURVIVAL . ...\ttt e e e e e e e e num
CARCINOGENICITY/CHIRAL PESTIC DS . .. oottt et e et e ettt ettt e, 1531
CARCINOGENICITY BIOASSAY/SILICONE/MAMMARY IMPLANT . ... .. i 835
CARCINOGENICS/INHALATION/FIBERS .. ..ottt e ettt e e e e e 1665
CARCINOGENSIS/PEROXISOME PROLIFERATION/CELLPROLIFERATION .........oiviriiiiiieinaannnnn. 1166
CARDIAC MYOCYTES/ISCHEMIA/REPERFUSION/VIABILITY ..ottt ettt e e 308
CARDIAC SENSITISATION/CHLOROFLUOROCARBONS/FLUOROCARBONS . .. .o, 1484
CARDIAC TOXICITY/ELECTROCARDIOGRAPHY/Q-TINTERVAL .. ..ottt ittt e 1478
CARDIAC TOXICITY/EMETINE/GLYCOLYSIS ...\ttt ettt e e e e e e 1485
CARDIOMYOCYTES/CALCTUM/CADMIUM . . ..ottt et e e e e e 871
CARDIOVASCULAR/DRUG/TOXICOKINETICS . .. ...t e et et et et e e e e e e e 339
CARDIOVASCULAR/HYPOVOLEMIC SHOCK/BLOOD SUBSTITUTE .. ... voiiit ettt 1477
CARDIOVASCULAR/MONKEYS/RADIOTELEMETRY . ...\ttt ettt o et e e e e e 1480
CARDIOVASCULAR/HYPERTENSION/PHENYLPROPANOLAMINE . ...ttt ittt it 1488
CAROLINA RINSE/TRANSPLANTATION/GLYCINE . ...\ttt e e et e e e e e, 620
CARPET EMISSIONS TESTING/NEUROTOXICITY EVALUATION/RESTRAINT-INDUCED STRESS .................. 967
CARPETS/ARRITANT/OFFGASSING . ... out ottt e e ettt et e et e e e e e i 966
CARPETS/SENSORY IRRITATION/ASTMEDIBL . ... o\ttt et e et e e e e et e e e 969
CARPETS/SENSORY IRRITATION/NEUROTOXICITY . ..'totniiimnn ettt et e e e e e e e e 970
CARPETS/FUNCTIONAL OBSERVATIONAL BATTERY/NEUROTOXICITY ....\.tvnnnteitieeiaaeiaeaiienns 971
CARPETS/MIXTURESARRITATION ...\ttt ittt e et e et e e e e e e e 973
CARPETS/SENSORY IRRITATION ...\ttt e e e e e e e e, 973
CARRIERERYTHROCY TES/ PAROXON/ANTAGONISM ... i e e et e e eens 1537
CATALASE/GLUTATHIONE PEROXIDASE/COPPER-DEFICIENCY ... i e et eaee e 1486
CATALYSIS/METAL BINDING MOTIFS/ORGANOPHOSPHORUS HYDROLASE .........ccoiiiiiiiiiineiiinaaannn. 892
CATARACTOGENESIS/AH RECEPTOR/ACETAMINOPHEN ... ....ooiiiiniet it e 34
CATECHOL ESTROGENS/GLUTATHIONE CONJUGATION/METHYLATION . ... ivviiiiiiiiiiiinneeanne s 651
CATECHOLAMINES/METAM SODIUM/OVULATION ............... R 214
CATECHOLAMINES/VALPROIC ACID/OVULATION .. ...ttt ittt et 215
CATECHOLESTROGENS/PARATHION/ESTRADIOL ... ..ottt e ettt ettt 1523
CATFISH/FUMONISIN BI/SPHINGOLIPID . . . .. ..o oot et e e et e e e e et et e e e )
CATFISH/CHLORINATED ALICYCLIC INSECTICIDES/GABA RECEPTOR .. ...covnitieiieiieieaaeennens 917
CATFISH/BIOMARKERS/IMMUNOSUPPRESSION 1654
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CATS/HEINZ BODY/ACETAMINOPHEN ..........ooooiiiiiii.. e

CATTLE/CHELATORS/LEAD .« e oottt et e e e e

CC14 TOXICITY INHIBITORS/INDUCERS/AP-1 TRANSCRIPTION FACTOR/ONCOGENE EXPRESSION . .. ...... ..... 515
CCL/RETINOL/LIVER . ...t e e e e, 1468
CCL/LIVER/FLUORESCENCE SPECTROSCOPY ... ..ottt 869
CDNA/TCDD/CYTOCHROME P-450 ... ... ittt e e e e 1618
CDNA-EXPRESSION/GENOTOXICITY/CYTOCHROMEP-450 . .. .. ..ot e 498
CELL/BIOLOGY/BILIARY . .. ...\ttt oot e e e 713
CELL ACIDIFICATION/CARCINOGENESIS/P-450 INDUCTION .. ... ..t e, 677
CELL ADHESION ASSAY/ENDOTHELIAL CELLS/INTERLEUKIN-1 ... ..0ooenneiei i 31
CELL CULTURE/INDUCTION/CYTOCHROME P-450 ....... .. ... iiiii i 129
CELL CYCLE/FERTILITY ASSAY/TOXICOLOGICAL SCREEN .. ... ...cottmnieae et 208
CELLCYCLE/BIS-(2-CHLOROETHYL)-SULFIDE/KERATINOCYTES ... ...tttnunnnneeaaee e 352
CELL CYCLE/HEPG2 CELLS/BERBERINE . ......oiitut ettt e e e e e 783
CELL CYCLE/TCDD/PKC ...ttt e et e e e e e e e e e e e 1511
CELL CYCLE ANALYSIS/DIETARY RESTRICTION/AFLATOXIN Bl ... oooteeteeee e aaee e 200
CELL DEATH/RENAL PROXIMAL TUBULE/GLYCINE RECEPTOR . .. ...covvvrnteieettee e 190
CELL DEATH/FATTY ACID/LIVER . ..ttt e e ettt et e e et e et e et 684
CELL DEATH/LIVER/MITOCHONDRIAL PERMEABILITY TRANSITIO ... .ttvnuinanaaaaiin e 928
CELL DEATH/PHOSPHOLIPASE AZKIDNEY . .....oiitiiii ittt ettt e e et e e e 929
CELL DEATH/CYTOPROTECTION/RENAL PROXIMAL TUBULE .......covvvrrrrenreiaaeeaninieeiieeaneaannnns, 930
CELL DEATH/NITRIC OXIDE SYNTHASE/LIVER . ...... ... ittt aa et 931
CELL DEATH/APOPTOSIS/FLOW CYTOMETRY ... ... ...\ttt e 1160
CELL DENSITY/HUMAN LYMPHOBLASTOID CELLS/TRANSCRIPTION FACTORKB ................oooiiiiiiii.. 449
CELL ENERGY/NMR SPECTROSCOPY/CYANIDE . ... ... 0utttittttttettneeat ettt e e 1332
CELL INJURY/CELL REGENERATION/RENAL PROXIMAL TUBULE . .....\ovtivtiiteniiieeiiaean e 160
CELL INJURY/PROPYLENE GLYCOL/LIPID PEROXIDATION ........ooiimiiiiiiimiieeae e, 164
CELL INJURY/OZONE/STRESS PROTEINS . ... ..ttt e e e et 624
CELL INJURY AND DEATH/EXTRACELLULAR ACIDOSIS/RENAL PROXIMALTUBULE ........................... 189
CELL KILLING/ALUMINUM/HEPATOCYTES . . . ..ottt e et e e e e e e e 1182
CELLNUCLEUS/BIOSYNTHESIS/GLUTATHIONE . ... ...ttt et e 642
CELL PROLIFERATION/ROTENONE/TAXOL .. ...\ttt e e e e e e e 39
CELL PROLIFERATION/CARCINOGENESIS/IN VITRO ... ..ottt et e et e ee e e e 312
CELL PROLIFERATION/IN VITRO TESTING/TOXICITY ... ...ttt e e et e e e e e 316
CELL PROLIFERATION/TOXICOKINETICS/CHEMICALMIXTURES ....... ... i i 381
CELL PROLIFERATION/CHEMICAL MIXTURES/PBPK . ... ..ottt ettt ittt e et 398
CELL PROLIFERATION/PROTEIN SECRETION/SMOOTHMUSCLE CELLS . ........uuuitiiiieiiee e, 420
CELL PROLIFERATION/HEPATOTOXICITY/PCNA . . ...ttt ettt e e et 421
CELL PROLIFERATION/P34CDC2 KINASE/PHENOBARBITAL . . ... ..ttt ettt 423
CELL PROLIFERATION/CARCINOGENESIS/LIVER .. ... ..\ttt et et e e et 424
CELL PROLIFERATION/HUMAN PLACENTA/CADMIUM . ...ttt ittt 425
CELL PROLIFERATION/NICOTINE/C-MYC .. ...ttt ittt ae e ettt e e 427
CELL PROLIFERATION/PROPIONIC ACID/FORESTOMACH . .......ouniiiiiiiiiieia e iieea e 429
CELL PROLIFERATION/HEPATOBILIARY FUNCTION/BILIARY EPITHELIUM .........00uioneieeeinennnnnnnnnn... 431
CELL PROLIFERATION/LABELLING INDEX/ADRENERGIC ... .........0iiiinniiniieireeeiaaaaaaeaennn.. 434
CELL PROLIFERATION/CHLOROFORM/INHALATION ....................... U 435
CELL PROLIFERATION/HYDROQUINONE/KIDNEY .. ...ttt ittt et 437
CELL PROLIFERATION/TOPOISOMERASES/GENE REGULATION .. ... .....cuuuuuuunutnunnnntieeneeenrinnnnnnnns 446
CELL PROLIFERATION/HEPATOCARCINOGENESIS/ESTRADIOL . .. ...ttt eiae e e e e e e e 455
CELL PROLIFERATION/NASAL CARCINOGENESIS/RISK ASSESSMENT . ......cooiiiiiiiiaeeaaiiiiiiaaaeiann. 536
CELL PROLIFERATION/RESISTANCE/STYRENE ... ...\ \tuuttnttt e e e e ettt

CELL PROLIFERATION/TC D D/ HEPA T O Y TES ..ottt it et e ettt e te e ca s ettt eaaenaeanenns

CELL PROLIFERATION/FISH/P3ACDIC2 .. ..ottt ettt e e e e e e e e e e i

CELL PROLIFERATION/TRIODOTHYRONINE/BILIARY EPITHELTUM . . ... ccoitiie et ee e e e

CELL PROLIFERATION/CARCINOGENSIS/PEROXISOME PROLIFERATION .........ooiiieeainianananeiiiii...
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CELL PROLIFERATION/CHL.OROACETIC ACIDS/CARCINOGENESIS ...................... e e 1163

CELL PROLIFERATION/NASAL TOXICITY/HEXAMETHYPHOSPHORAMIDE ...................... e 1213
CELL PROLIFERATION/OZONE/AGING ..o, e 23
CELL PROLIFERATION/LATENCY TIME/DNADAMAGE . ..ottt et e e e 128
CELL PROLIFERATION/PARTIAL HEPATECTOMY/DIOXIN ...\t 1513
CELL PROLIFERATION/PHENOBARBITAL/BRDU . ... .\ovntr et 1569
CELL PROLIFERATION/ONCOGENEDIOXIN ...ttt et 1624
CELL PROLIFERATION/TCDD/RECEPTORS . . . . e vttt e e 1625
CELL PROLIFERATION/CHRYSOTILE ASBESTOS/KEVLARARAMID . . ...\ttt 1663
CELLPROLIFERATION/GENOTOXICITY/LIVER/CARCINOGENESIS . . . ...\t 963
CELL REGENERATION/RENAL PROXIMAL TUBULE/CELLINTURY . ...\ttt 160
CELL REPLICATION/PHENOBARBITONE/PANCREAS ... ouutmnne ettt e e e e 436
CELL REPLICATION/HEPATOTOXICITY/CARBON TETRACHLORIDE ... .. .uoeve et 1463
CELL REPLICATION/METHAMPHETAMINE/CARBON TETRACHLORODE ... ..ottt 1469
CELLULAR ANTIOXIDANTS/CIGARETTE SMOKE/OXIDATIVEDAMAGE . . . .. oo et 168
CELLULAR HYPERTROPHY/METALLOTHIONEIN/MT GENE TRANSCRIPTION .. ..o\ ieeeei e 883
CELLULAR PROLIFERATION/P34CDCZ KINASERATS . ..ot eees et e et e e e e e e e e e N
CELLULAR TOXICITY/M-BROMOPHENYL CYSTEINE/RENAL PROXIMALTUBULE . .......ooveenrinnnnnn... 162
CELLULAR TOXICITY/MERCURY/METAL-LIGAND COMPLEXES . . . . ...ttt 1013
CENTRAL NERVOUS SYSTEM/METHYLMERCURY/CALCIUM ......ouuiutnuiintnentiniannenenneaniaianns, 1187
CENTRAL NERVOUS SYSTEM/METALS/MICROGLIA . ......... PP 1338
CEPHALORIDINE/NEPHROTOXICITY/DIABETES ........... e 185
CH3HG*-RESISTANT CELL LINE/GLUTATHIONE/ACCUMULATION ... ..ottt e e 994
CHANNEL CATFISH/AFLATOXIN BI/BIOTRANSFORMATION ...ttt 1287
CHANNEL CATFISH/MALACHITE GREEN/DISPOSTTION . ...\ ioon ittt e e e 1710
CHAPARRAL/HEPATOTOXICITY HAZARD . . .. oottt e e et e e e 566
CHARACTERIZATION/BILIARY EPITHELTUM/HEPATOCYTES - .\ vttt ettt 1091
CHARACTERIZATION/BILIARY EPITHELTUM/HEPATOCYTES . ... ''otenn ettt et e e i 1093
CHELATOR/3-HYDROXYPYRIDIN-4-ONE/BLOOD-BRAINBARRIER . .. . ...\ttt ittt e aanaenis, 1000
CHELATORS/METALS/KIDNEY . ...vvoemeeeiiaeannnannnns e 184
CHELATORS/HEAVY METALS/8-OXOGUANINE . ... .uunotttee e e e e e e e e e e e e e 99
CHELATORS/LEAD/CATTLE . ...\ttt e e e e e e e e e e e e e e e, 1001
CHELATORS/PROTOPORPHYRIAMRON . .. ..ottt et e e et e e e e e e e e e e e 1102
CHEMICAL ALLERGENS/LYMPH NODE CELLS/INTERLEUKIN 4 .. ...ttt 1260
CHEMICAL CARCINOGENESIS/LONG-TERM STUDIES/MTD/MTE . . . . ... oot e e e, 475
CHEMICAL INJURY/MORPHOLOGIC RESPONSE/BILIARY TREE . . ..« et ten ettt e e e e, 714
CHEMICAL KINDLING/NEUROTOXIN/PROCONVULSANT . ..ottt et e e 1340
CHEMICAL MIXTURES/CELL PROLIFERATION/TOXICOKINETICS .. .. 'ovntte ettt 381
CHEMICAL MIXTURES/PBPK/CELL PROLIFERATION ... ..ottt et e et et et e 398
CHEMICAL MIXTURES/ENVIRONMENTAL CHEMICALS/HAZARDOUS WASTESITES ... ..ovnnteneiieanaannnnn. 545
CHEMICAL STRESS/RENAL TRANSSPORT/HEAT SHOCK .. ..\ v ittt et ettt e e e e 1135
CHEMICAL/RADIATION DOSE/UNCERTAINTY ANALYSIS/MONTE CARLO SIMULATION ...........ccveeuneao... 1149
CHEMICALS OF CONCERN/COMPUTER PROGRAM/HAZARDOUS WASTESITES ......ovuiiieineeeiaannnnn. 1147
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