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Abstract A study of 161 Los Angeles County resident®emographic analysis is pending, but respiratory infec-
aged 12-28 years old who had died sudden violdioh, smoking, adverse socioeconomic factors, and air
deaths showed frequent and severe chronic glandydaliution are all potential causative factors. Since pollu-
bronchitis (CGB), that is to say gra#g (0—10) chronic tion in Los Angeles frequently exceeds air quality stan-
inflammation involving at least one, half or more, and alards, an ongoing multicity study is attempting to distin-
submucosal glands in 53.4%, 21%, and 4.4% of theish between the suspected effects of air pollution and
main stem bronchi, respectively. The mean plasroanfounding variables.

cell/gland/bronchus was high=%) for 22 subjects

(13.7%), while only 2 bronchi (1.2%) had a corresponKey words Bronchus gland - Inflammation - Fibrosis -
ingly high lymphocyte mearP&0.001). Of the bronchi, Atrophy

75.2% were affected by glandular atropkp (n 8.1%),
10.6% had neutrophil infiltration of glands, and 3.1%
had acute sialadenitis. Of the total of 1040 glands, CG#troduction

was found in 83.8%>5 in 26.5%). Of 25 non-smokers ) )
identified, 14 (56%) had some degree of CGR:50% In an earlier study of 107 Los Angeles County residents
of the glands, severe in 7 (26%). Severe CGB in mak§—25 years of age whose deaths were sudden and violent,
young individuals raises concern that a subpopulationsgiere inflammation of the centriacinar region (CAR) was
living cohorts may have an increased susceptibility f@und in 27% of the lungs [44]. A subsequent study of

disease and a rising incidence of chronic lung disea@&in stem bronchi from the same group, with an additional
33 cases, showed that 32% had severe chronic inflamma-

Although the research described in this article has been suppofted of the epithelia lining and lamina propria, a lesion we
by the United States Environmental Protection Agency throudiesignated chronic mucosal bronchitis (CMB) [45]. The
Cooperative Agreement CR 821576-01-0 with the University E%esent study, with the group now expanded to 161 individ-

Southern California, it has not been subjected to Agency revi . . :
and therefore does not necessarily reflect the views of the Age Is, reports on inflammation of submucosal glands, i.e.,

and no official endorsement should be inferred. Mention of trag@fonic glandular bronchitis (CGB). There is surprisingly
names or commercial products does not constitute endorsemeiitibe information available on inflammation and other al-

recommendation for use terations of submucosal glands, and there has been no prior
R.P. Sherwin[(]) - V. Richters report of a high indicence of CGB in young individuals dy-
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inarily would be considered part of a “well” population.

Methods

The details of procedures for processing lungs that were obtained
Hoffman Research Building, 2011 Zonal Avenue, Los Angeles, from the Los Angeles County Medical Examiner-Coroner’s Office
USA have been reported earlier [44]. In brief, the lungs were obtained
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from autopsies of youths who died suddenly from homicide or esults
hicular accidents. Eligibility criteria were sudden death, residen

in Los Angeles County, age 15-25 years, no historical record or

signs at autopsy of drug use, no evidence of disease on the @$i475 lungs accessioned, the bronchi of 161 were tech-
of the routine postmortem examination, and autopsy less thagiga|ly suitable for study. Of the 161 subjects, 140 were

days after death. The main stem bronchus of each left lung -
right lung when the left was not available) was cannulated wit le and 21 were female. Ages based on confirmed data

loose-fitting plastic tube and secured at the bronchial margin wiidnged from 12 to 28, with a mean age of 20 years. The
an 18-G hypodermic needle inserted into a cork. The lung was mverage number of glands, and glandular aggregates (see
mersed in a 90 | tank of 10% of phosphate-buffered formalin agtethods) in the 161 bronchial sections was 6.5, with a

fixed by perfusion-inflation at 25 cm. B for 72 h or more. After _ ; 0
fixation, a complete ring of the mair21 stem bronchus was exci rgcpge of 2-18. All but 4 of the bronchi (97.5%) had at

at a point ~2 mm from the segmental division. Paraffin block Sj@-aSt one submucosal gland with some lymphocytic
tions were stained with haematoxylin and eosin (H&E), periodand/or plasmacytic infiltration. In 81.9% of bronchi, the
acid—Schiff, and Alcian blue. infiltrates were comprised of both lymphocytes and plas-

A single 4um-thick H&E-stained section of the left or rightya cells. Lymphocytes in bronchial glands tended to be
main stem bronchus was used for quantitation. Specimens w

(d . .
analysed without identification or access to demographic da{ja\'.ahtly more pervasive than plasma cells, being present
Secfions in which glandular preservation was poor and any tH4t95.7% of the glands, while plasma cells were present
were otherwise technically unsuitable were excluded from tire 87.6%. Glandular infiltrates were exclusively lympho-
analysis. All submucosal glands in the bronchial ring section Wfﬁﬂc or plasmacytic in a small percentage of the bronchi

classified by size under 30x magnification (2.5% objective). Sm 0 0 ; : 0
glands were defined as under 50% of the 5.4 mm diameter of 7% and 2.5%, respectively). In 91 bronchi (56.5%),

microscopic field, medium glands as 50% or more of, but less ti&lh submucosal glands had a lymphocytic and/or plasma-
the field diameter, and large glands as 100% or more, but less thgtic infiltrate.

an estimated 125%, of the field diameter. Glands larger than 125%Severe lymphocytic and/or plasmacytic infiltration

of a field diameter were arbitrarily divided into two or more uni ; ;
of approximately equal size for independent readings. Very smg? \(/)vas _rect:)rﬁced for at Ie?SL Onel gland_ in 86 bronﬁh'
glands were measured by combining them as an arbitrarily defined-4%0), in half or more of the glands in 34 bronchi

single glandular aggregate. The measurement of leucocytic inf®1.1%), and in every gland in 7 bronchi (4.4%). The
tration was limited to glandular areas and was graded on a scalmefan leucocyte/gland/bronchus was 2.3 for plasma cells
0-10 under a magpnification of 200 (16x objective). gnd 1.95 for lymphocytes, a plasma cell predominance of

Lymphocytes, plasma cells, and other leucocytes in the glangu- - L .~ . :
lar infiltrates were identified by their morphological characteristic %rder“ne significanceR=0.07). Upper quartile analysis

A single lymphocyte or plasma cell in a gland, or none at all, wak the means ShOWEd a highly significant predominance
classed as grade 0. Grade 1 ranged from as few as two lymphoayfgslasma cells in glandular infiltrates, as reflected by 22
or plasma cells to scattered cells involving less than 5% of thgynchi (13.7%) with &5 plasma cell/gland/bronchus

gland. Grade 2 infiltration ranged from 5% to less than 25% of t : 0 : _
gland. Infiltration involving approximately one-third of the glan ean vs only 2 bronchi (1.29%) with te correspond

was recorded as grade 3, and an estimated 40% involvemerigislymphocyte mearR<0.001). ] )
grade 4, with grades 5-9 corresponding to percentage infiltration inOf the 1040 submucosal glands in 161 bronchi, lym-
increments of 10%. Essentially complete leucocytic eﬁacementg}_ﬂocytic and/or plasmacytic infiltration was present in

the gland was classed as grade 10. The presence of lymphocyti 81504 (Figs. 1, 2), and at a severe lews)(including
filtrates around intraglandular vessels (“perivascular cuffing”) add-"" P

ed a subjective weighting to the grade. Lymphoid nodules wittgrineural inflammation in 26.5% (Figs. 3-6). As was

glands were recorded, but were not a part of grading. the case for measurements per bronchus, lymphocytic in-
Glandular atrophy was graded on a scale of 0-10 to apprdiration per gland was slightly more pervasive than was

mate the percentage of acinic loss within each gland. A gradt}aﬁ]%ésma cell infiltration: 73.9% vs 64.7% of the glands,

was defined as atrophy just short of complete replacement, w . .
means a remnant of glandular tissue served to identify a glandtfegPeCtively. However, there were twice as many glands

site. Dilatation of ducts was judged on the basis of a generalizedWth severe plasmacytic infiltratiore§) as with severe
bulbous distension, with or without mucus inspissation and/or fligmphocytic infiltration: 21.3% of the glands vs 10.1%,
tening of lining cells. A grade 6 was arbitrarily assigned to “Péspectively P<0.001), and also a greater plasmacytic

maximal dilatation observed after screening of the bronchial sgg- : i :
tions, namely 0.575 mm. We also noted a report by Duprez gn lymphocytic mean: i.e., 2.44 vs 1.95, respectively

Mampuys [16], based on alcohol-fixed bronchi, that described “§F<0.001). Effacement of large portions of glandular tis-
lated ducts from the glands” as large as 1.2 mm. A subjective grade by combined lymphocytic and plasmacytic infiltrates

ing was also applied to the dilatation of acinic structures. Serqfggs. 4, 6) was noted, and in one instance this resembled
and mucous cells in each gland were evaluated according to pefi . ; ; N
centage composition. Other alterations recorded included the p Slymphoeplthellal lesion at low magnification but was

ence of oncocytes [36], mucus inspissation in ducts and glands,/Q4nd on close examination to be largely a plasma cell
giectasia, and sialadenitis (acute exudative and chronic). “Sialadéfiltrate (Fig. 7). There were a number of instances of

itis” is used as the bronchial gland counterpart of leucocytic infiyeriductal leucocytic infiltration (Figs. 3, 4), and also

tration of ductal walls and/or lumina of salivary glands. several bronchi with ganglia and/or nerve bundles sur-
Statistical analysis was based on Studetatést, with signifi- s : .
cance at a 95 percentile level (2-tail). rounded by dense leucocytic infiltrates (Fig. 5), includ-

Demographic data, derived from next-of-kin interviews and ré1g those of nonsmokers. _ _
cords of the Los Angeles County Department of Coroner, were ac-Neutrophilic infiltration of glandular interstices oc-
quired independently of this study (to control for bias) and will k@,rred in 17 bronchi (10.6%), but was generally slight

reported separately. Also to be reported separately are the re ; T
from an ongoing image analysis quantitation of submuco bﬁ'ade 2). In 5 of the 161 bronchi (3.1%) neutrophilic

glands, which will provide objective data on atrophy and also #afiltration of gla_nds, ductal I_amina and/or ductal walls
measurements of mucous, serous, and antibody-secreting cellswere accompanied by prominent aggregates of neutro-



Fig. 1 Marked leucocytic infiltration of submucosal gland (grad€ig. 4 Marked lymphocytic infiltration. Lymphocytes largely re-

6). There are ~500 leucocytes, predominantly plasma cells, in thace the adluminal portion of the gland. Dilated ductules and aci-
glandular interstices (hand count and image analysis quantitatiori)are prominent and an 11-um-thick basement membrane is pres-
The central duct is slightly dilated (147 um maximum widthent @rrow). Angiectasia is also prominent. Decedent was a 25-
Decedent is a 22-year-old Caucasian male. H&E x84 year-old Hispanic male. H&E, x4

Fig. 2 Marked plasma cell infiltration. The interstitium has abunFig. 5 Perineural and periganglionic infiltration. A ganglidro{-

dant plasma cells and lymphocytes. Focal acinic atrophgw) tom centr¢ and nerve bundletdp centrg are surrounded by a

is evident from partial loss of basement membrane, architectudlehse, mainly lymphocytic infiltrate. The adjacent glahdttpom
disarray, and poor cellular definition. Decedent was a 16-year-oight) has been largely replaced by leucocytes. Decedent was a 23-
black male. H&E, x53:} year-old Caucasian (Hispanic) female. H&E, x 33

Fig. 3 Periductal lymphocytic infiltration (honsmoker). A markedrig. 6 Severe leucocytic infiltration (grade 8) in a nonsmoker. A
lymphocytic infiltrate surrounds a duct with a bulbous dilatatiodense infiltrate, mainly plasma cells, replaces and/or obscures por-
(290 pm). A dense, mainly lymphocytic infiltrate extends intdons of the gland. Ductal dilatation is slight to moderate.
much of the glandular tissue. Angiectasia is marked. Deced@&dcedent was a 17-year-old black male. H&E %33

was a 21-year-old Caucasian male. H&E, <84



Fig. 7 Marked inflammation (grade 9). Same case as Fig. 2. Taeini (Fig. 8), and included partial replacement by fi-
gland is almost totally effaced by a leucocytic infiltration that i§rqys (Fig. 9) and fatty (Fig. 10) tissues. Some degree of
preldorﬂgém% plasmacytic. Decedent was a 16-year-old blaﬁréndular atrophy was present in 75% of the bronchi, and
male. , X84 . X J

e atrophy was marked in 8.1%. Ductal (Figs. 3, 4, 6)

th
Fig. 8 Marked glandular atrophy. Most of the glandular tissue h TSN : ; _
been lost, leaving behind a loose stromal tissue containing nun?éﬁ-dlor acinic dilatation (Fig. 4) was present to some de

ous lymphocytes and plasma cells. Decedent was a 25-yeardi§€ In 73.3% and 52.2% of the bronchi, respectively.
black male. H&E, x20: Severe ductal dilatation=%) occurred in 9 bronchi

Fig. 9 Marked glandular atrophy with fibrosis. Approximately_(5'6%) and severe acinic (_j"atat'on (gra_de 6_) in glands of
half of the gland is atrophic and replaced by moderately dej¥ét 1 bronchus. The maximal ductal dilatation observed
connective tissue. There is moderate ductal dilatation and a sligleis 575 pum in diameter and, as indicated in the Methods
to moderate leucocytic !pfiltration. Decedent was a 20-year-ddgction, it was arbitrarily assigned a grade 6. Duct ecta-
Caucasian male. H&E, x'3 sia, dilatation of a duct with protrusion through the mus-
Fig. 10 Marked atrophy with fat replacement. The boundary efle wall [13], was not found. There was a single instance
the gland is imprecisely definedr(ow points to truncated margin of atypical epithelial hyperplasia of a duct. The serous
at junction with fat), but at least one-half of the gland is replaced . -
by fat. Note string-like excrescences of inspissated muci§oportion of the submucosal glands varied from 27% to
Decedent was a 25-year-old Hispanic female. Alcian Blue, x84 95%, with a mean value of 56.5%.
From one to five nodular aggegates of lymphoreticular
tissue with rare germinal centres were found within sub-
phils (acute exudative sialadenitis). In 1 bronchus, allntucosal glands in 104 bronchi (64.6%). Occasionally, a
glands showed acute sialadenitis, and 1 of the dugtstion of the ductal lining was incorporated within a
showed focal ulceration of the epithelial lining. Chronigmphoreticular nodule and resembled von Hayek’s
inflammation of glandular ducts (chronic sialadenitislymphoepithelial organ” or “lympho-epithelium” [7]. An
was evident in 11 glands of 8 bronchi. Some degreeisdlated finding was the presence of Warthin-Finkeldey
glandular infiltration by eosinophils occurred in 19% dfells in a lymphoid nodule in association with a heavy eo-
the bronchi. Details of the data on eosinophilic infiltrainophilic infiltrate. As noted earlier, the presence of nod-
tion of the glands and related bronchial wall alterationtar aggregates was not influential in the grading of glan-
will be reported separately. dular inflammation, but perivascular lymphocytic cuffing
Glandular atrophy ranged from suble loss of basemarithin a gland, which occurred in 12 bronchi (7.5%), was
membranes of acinic cells (Fig. 2) to a disappearanceaofeighting factor. Angiectasia in the proximity of glands
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and in association with inflammatory infiltrates was fairlyrates in the submucosa but “rarely around the deepest
common, and exceptionally prominent in several bronalands.” The second report, by Soutar etal. [46, 47],
(Figs. 3, 4). Oncocytes, ordinarily associated with olddeals with the examination of entire rings of main stem
age groups [36], were found in bronchial glands of 5 bfonchial tissue and describes “large and numerous”
the youths, including a 16-year-old. IgA-containing cells in glands of “incidental” bronchi-
At the time of this report, the co-author responsibties. Several reports on bronchial inflammation may in-
for analysis of the demographic data (R.B.E.) had otlude glandular involvement, but do not state so specifi-
tained smoking histories from 44 subjects and identifiedlly. Gong et al. [24] examined bronchial tissues from
25 nonsmokers. After our pathological study had besubjects who had volunteered for biopsy studies and
completed, the smoking status of the 44 subjects found that three of four nonsmokers had “mild to moder-
whom smoking histories had been elicited was releasgd submucosal inflammation with numerous plasma
to us. Of the 25 non-smokers, 14 (56%) had chronic gells and polymorphonuclear leukocytes.” Their data are
flammation involving half or more of their bronchiabf special interest, since the subjects in the study had re-
glands and in 7 (28%) at least one gland was affectedsijed in Los Angeles County and the submucosal tissues
severe #£5) inflammation (Fig. 6). For the nonsmokerg;ontained neutrophils as well as plasma cells. Salvato
the mean of plasma cells/gland/bronchus was 3.7, as [@j2] observed a “heavy lymphocytic and round cell infil-
posed to 2.9 for the lymphocyte mean (NS). An uppeation” in bronchial tissue from 24 *healthy controls”
quartile analysis was highly significanP<0.006), re- who had volunteered for biopsy. The heavy infiltration
flecting in large part the finding of 6 nonsmokers withwas not specifically quantitated, but the report states that
plasma cell/gland/bronchus mean at a severe |l (the exudates did not distinguish between control, bron-
as opposed to just one nonsmoker with a mean of 5 d¢bitic, and asthmatic individuals. A report by Foresi et
lymphocytes. A correlation of the present findings withl. [19] on submucosal inflammation in 13 asthmatics
demographic data (that includes cotinine and cannaditd 6 “healthy subjects” also found that “a large overlap
noid assays of blood, tissues, and/or hair from someeafsts with that in healthy individuals.”
the subjects) is in progress as an independent study. A new observation from the present study is the dem-
onstration of a significantly greater number of plasma
cells than lymphocytes in glands with sevexB)(levels
Discussion of inflammation P<0.001). The plasma cell dominance
in glands contrasts with our earlier finding of lymphocyt-
The magnitude of CGB observed is not only remarkaltedominance of leukocytic infiltrates of the mucosa: we
for 12- to 28-year-old individuals (mean age of 20) wHound 28.6% of bronchi with severe lymphocytic infiltra-
died suddenly from violence but would be unusual evidan of the mucosa, as opposed to only 3.6% of bronchi
for symptomatic chronic bronchitics. In the latter rewith severe plasma cell infiltration [45]. The plasma cell
spect, a 1973 report by Thurlbeck [49] stated that “Idistribution appears to be the reverse of the gradient re-
flammatory changes are present in the bronchi but ameted for lymphocytes, namely progessively diminishing
surprisingly slight and cannot be used as a diagnostic atimbers of lymphocytes from the mucosa towards the
terion for chronic bronchitis.” Moreover, a “legitimatesubmucosal tissues [30, 39]. The presence of lympho-
objection” had been raised in 1984 to the use of the tecyties is not necessarily abnormal. Lymphocytes appear in
“chronic bronchitis,” since there was “usually no evihe human bronchial submucosa 1 week after birth and in
dence (of inflammation) in the hypertrophied glands” ¢he human lung at 16 weeks of gestation [29]. They are
bronchial walls [18]. Only isolated opinions attributinglso commonly seen at the termination of mucosal glands
clinical significance to bronchial inflammation had bedd7] and are consistently found in lavage fluid and bron-
expressed [2] prior to 1985, but the report that year lyial biopsy tissue from individuals for all ages who have
Mullen et al. [37] provided, as recently stated by Thumho apparent respiratory disease [19, 32]. We found
beck [50], “convincing evidence of inflammation irfamoeboid and migratory” forms of lymphocytes to be
chronic bronchitis.” More specifically, Mullen et al. [37}virtually ubquitous in tissue cultures of both mucosal lin-
noted that lung cancer patients with symptomatic chroimg cells and submucosal glands [43]. These dynamic and
bronchitis had greater mucosal, glandular, and glandutasigratory forms may reflect a “surveillance” activity that
duct inflammation than those without symptoms. A stritd not necessarily a response to injury. They appear to be
comparison of their findings with ours is precluded byaunterparts to the “irregular” lymphocytes in the mucos-
number of factors. In particular, the presence of bronchl-lining that Jeffery observed, a dynamic activity “fro-
al carcinoma in most of the lungs would be expectedzen” by glutaraldehyde fixation [30]. Neutrophilic infil-
cause some secondary inflammation. Also, the mean &géion of glands was relatively infrequent and slight
of their subjects was 60 and histopathological detafll0.6% of the bronchi), as was focal acute inflammation
were not provided. Data from other reports on bronchil bronchial gland ducts (3.1% of bronchi), the latter de-
gland inflammation also give relatively limited pathologfined as an “acute exudative sialadenitis”. The isolated
ical data. One of two reports is that of Gaillard et and focal nature of inflammation at both sites suggests
[20], who examined biopsy tissues from 30 children withat the incidence would be higher with greater sampling.
recurrent bronchitis and noted dense lymphocytic infidrainage of neutrophils into the bronchial lumen from an
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acute exudative sialadenitis may in part explain the se€bounty, where Federal air quality standards, and that for
ingly paradoxical circumstance of neutrophils within laszone in particular, are frequently exceeded. In the latter
vage fluid when they are not observed in tissue sectioaspect, experimental studies exposing animals [14, 26]
of the airway or lung parenchyma. Lymphoreticular nodnd humans [4] to ambient levels of ozone have produced
ules were excluded from the grading of glandular inflarimflammation of the nose and airways, and nasal altera-
mation in view of their present controversial relationshtpns have been found in Mexico City residents exposed to
to respiratory disease [38]. air pollution with especially high ambient levels of ozone
Glandular atrophy has surprisingly little attention, b§t0]. Adverse socioconomic factors can predispose to res-
ing mentioned briefly as a part of chronic bronchitis ingratory illness [35, 40], and preliminary demographic in-
1965 report by Wright and Stuart [52]. The present fintbrmation indicates that the majority of the subjects in this
ing of severe atrophy involving at least one gland in 8.18tudy were minority groups from economically disadvan-
of bronchi (Figs. 8-10) is most probably understatedged areas. Data on occupational and hobby-related expo-
Large volume quantitation is essential for evaluating susares are part of an independent study, but neither of these
tle acinar atrophy and the magnitude of fatty and/or fifpes of exposure would be expected to be frequent or ma-
brous replacement but, as Whimster et al. [51] have gor-factors in lung injury of young subjects. A final con-
phasized, this is an exceptionally formidable challenggderation is that known drug users were excluded from
Near-total fibrous replacement of a gland suggeststha study by historical and autopsy data.
mechanism to explain in part the subepithelial fibrosis of As Hoidal has aptly stated, the consequences of cen-
bronchi seen in asthmatics [4]. The ductal dilatation wml airway inflammation are “poorly understood and un-
observed may be comparable to the “tantalum trappirdgr-investigated” [28], which is in contrast to the well-
seen in asymptomatic individuals volunteering for bronecognized effects of peripheral airway disease on air-
chographic examination [21], but it seems less markialv obstruction [27]. Speculatively, it seems likely that
than the cystic dilatation of glandular ducts found the host defence system of central airways would be im-
bronchitics [16]. The absence of a diverticulosis-likeaired by CGB and thus contribute indirectly to periph-
“ductectasia” [13] probably reflects the young age of tleeal airway disease. Recently, central airway inflamma-
subjects in this study. String-like mucus emerging frotion has been implicated in functional alteration by data
dilated glandular ducts (Fig. 10) adds support to a recehbwing a direct relationship between abnormal air flow
study [3] suggesting that Curschmann’s spirals may ori@i-the chronic bronchitis and infiltration of the subcarinal
nate within ducts as well as within small bronchi aratonchial mucosa by T-lymphoctes and macrophages
bronchioles. The mean serous cell/mucous cell ratio [©6]. Also, it has been suggested that bronchial inflam-
56% compares to the approximately 60% reported as noation may be ameliorated by steroids [25]. From the
mal for healthy individuals [5]. However, the wide rang®regoing considerations, there is reason to be concerned
we observed (27-95%) warrants further study, bearingtlat living cohorts of these young individuals are at risk
mind that a transformation of serous cells to mucous cétis increased susceptibility to disease in general, and for
has been reported in chronic bronchitics [23]. Anothan increase in chronic lung disease over the long term. In
point warranting further study is the marked angiectasiee latter respect, a study by Mann et al. [35] has found
present in some glands (Figs. 3, 4), notwithstanding that the best predictors of adult lower respiratory illness
present controversy about its clinical significance amade childhood lower respiratory illness, parental bronchi-
role in airflow obstruction [11, 12]. Perineural inflammatis, home environment in general, later smoking, and at-
tion (Fig. 5) appears to be a largely overlooked lesianpspheric pollution. In view of the frequent exceedences
mentioned only briefly in one report as a part of chronaé¢ air quality standards in Los Angeles County, and the
bronchitis [37]. The suggestive Warthin-Finkeldey giafikelihood that lung inflammation related to air pollution
cells found in one of the bronchial lymphoid nodules ¢ontributes significantly to an acceleration in the rate of
an isolated finding that does not necessarily implicatduag decline, multicity study of the lungs of young indi-
rubeola infection [8, 31]. viduals is ongoing, in which an attempt is being made to
The causation is undoubtedly multifactorial, with madistinguish the adverse effects of ozone and other air pol-
jor roles played by respiratory infection and what has bdatants from diverse confounding variables.
referred to as “childhood respiratory trouble” [9, 22]. Also
highly suspect is tobacco and/or marijuana smoking [2&bknowledgements This study was supported by a Cooperative
passive as well as active, but with several reservations. &geement (CR 8215756) between the National Health and Envi-
vere CGB was found in 7 of 25 nonsmokers, and teenemgumental Effects Research Laboratory (NHEERL), U.S. Environ-
ers would tend to have relatively low pack-years of smdRkéntal Protection Agency, and the University of Southern Califor-

ing. In addition, chronic bronchitis is well known to occ IélétFLX]éj- 'ng?gghefrg‘r'ﬁa'tﬁg”gglﬁ?g,ﬁgjd{i?azgggﬁ'r"c‘;‘; byBc‘,;?Q'

in adult nonsmokers [34]. Ambient levels of air pollutiofCARB). The authors wish to acknowledge the assistance of Dr.
have also been implicated as a cause of lung injury [1J&n Holmes and Dane Westerdahl of the CARB, the Chief Medi-

33]. A report by Thurlbeck [48] points out, that “in th&al Examiner and staff of the Los Angeles County Department of

United Kingdom air pollution may frequently cause bmg;oroner, and the Hastings Foundation. The project was approved

L L - y the Institutional Review Board of the Los Angeles County-Uni-
chitis in the absence of heavy smoking.” It is certainly relrsity of Southern California Medical Center and the Research

evant that all subjects in this study resided in Los Angelesmmittee of the Department of Coroner of Los Angeles County.
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