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Center for Infectious Diseases 

Subject: Pontiac fever in an automobile manufacturini:; plant, Windsor, Canada 

On August 27, 1981, Arthur L. Rein~old, M.l)., Medical Epidet:1iologist, Special 
Pathogens Branch (SPB), Bacterial Diseases Division (BDD), Center for Infectious 
Diseases (CID), received a telephone call from Frank Viola, 11.0., the company 
physician of a motor company in Windsor, Ontario, about an outbreak of febrile 
illness among employees of the plant. Approximately 260 of l,200 employees had 
cieveloped fever, myalgia, headache, and dry cough c:tJring the w'eek of August 
17-21. Illness was self-limited and resolved in all cases within J or 4 days of 
onset. None of the individuals had evidence of pneumonia, and there were no 
fatalities. Hecause of the diagnosis of Pontiac fever was entertainerl, 
environmental sal!lPling of the plant was undertaken, and preliminary results 
indicated that 2 of 18 sawples contained Le~ionella pneumophila. 

After discussions that involved Dr. Reingold, Claire V. Broome, M .u., Chief, SPB, 
Loreen A. Herwaldt, M.D., EIS Officer, SPB*; Rogert A. Feldman, M.D., Director, 
BDD*, Richard Keenlyside, M.D.* and Gary Lisa, H.D.*, Hazard Evaluation and 
Technical Assistance Branch, Division Surveillance, Hazard Evaluation and Field 
Studies, National Institute for Occupacional Safety and Health, Center~ for 
Disease Control (CDC); Ur. Viola, Anne Robinson, Ph.D., Hinistry of Labor for 
Ontario; J.R. Jones, H.D., Regional Health Officer for Windsor, J. Carlson, M.D., 
Ministry of Health. for Ontario; P. Clayton, M.U., Ministry of Health, Ottawa; and 
H. Silv.::rstein, H.D., United Auto Workers, it was concluded that an epidemiolo11;ic 
and environmental investigation was warranted. Drs. Robinson, Carlson and Clayton 
extend~d an invitation to CDC to participate in the investigation. Accordingly, 
Drs. Hervaldt and Reingold left for Windsor on September 9 to assist in the 
investigation. Results of the investigation are reported in the attached 
:nanuscript. 

~These organization designations reflect the organiz~cion at the time the request 
for assistance was received. 
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The Field Investigation Team 

Frank Crosswell, UAw health and safety representative for plants 1 and 2; 
William Si.mmonas, David Rattray, ..iilli.i;;i Sproat, M.D., Frank Viola III, N.!J., 
David Sugano, DR.P.H., and Reger L. 1-.'abeke ot Corporation A; Shiela Harker 
R.~ .• P.H.N., ~~rtin J. Strong C.P.k.I. of the Windsor-Essex t.:ounty r1ealth 
Unit; Evelyn Wallace, M.D. of ti-1e Ontaric Hinistry of Health; Nicholas It. 
Paul, h.Sc. of the Windsor Public Health ..,aboratory 

A3SfKACT 

From Au~st 15-21, 1981, 317 engine assembly plant workers in Windsor, 
Ontario, were affected by an explosive outbreak of Pontiac fever (nonpneumonic 
legionellosis). Dia•:;nostic serologic testing was negative for Mycoplasma, 
Chlamydia, respiratm:-y virw·,es, and previously reco~nized legionellae. A 
gram-negative rod-shaped or.,;anism, designated w0-44C, was isolated from the 
water-based coolant in the piston ,-!epartment which, like other legionellae, 
did not grow on blood agar, required cysteine for initial growth, and 
contained large amounts of branched chain fatty acids. However, it did not 
react with antisera against any previously characterized legionellae, and by 
DNA-DNA hybridization the organiSill was less than 10% related to all previously 
described Legionella species. Geometric !!lean titf'.rs by in<;li<rect fluorescent 
antibody testing to the organism were significantly higher in ill employees 
than in controls (p=.UUUl). Attack rates by department showed a linear 
decrease from 100% to 5% with increasing distance from the implicated coolant 
system. Smoke candle studies and prevailini; wind direction were consistent 
with the hypothesis that an aerosol from a contaminated coolant system could 
spread throU1?;hout the plant. We cu:-:· l•..ide that this outbreak was caused by a 
new Legionella species; we propose the species name Le:Sionella feeleii, sp. 
nov. This is the first outbreak of nonpneunonic legionellosis in which the 
etiologic agent was not Le~ionella pneunophila, serogroup 1. 

INTkOl.J!;CTlON 

Pontiac fever is a severe influenz~-liKe illness characterised by fever, 
headache, C1Yalgia, and malaise. l'nlike Legionnaires' disease (pneumonic 
legionellosis), which has been recognized in numerous outbreaks and as 
sporadic cases (1-6). Pontiac fever has been recognized only retrospectively 
in 2 outbreaks (7, 8). The first occurred in the Oakland County, Michigan, 
Health Department in Au~st 1968 and was caused by airborne spread of 
Lesionella pneumcphila, serogroup 1, from a contaminated air-conditioning 
system. The or~anism was retrospectively isolated in 1977 from frozen samples 
of both condenser water and lung tissue tro,a i;uinea pi~s exposed to aerosols 
of evaporative condenser ·,;ate;: (9). In addition, seroconversion to 
L. pneurao;Jhila serogroup l was demonstrated in ill individuals but not in 
controls. The second outbreak occun:-ed in 1':17J and affected 10 men who used 
compressed air to clean a steam turbir:t' (o). n,e et iolo~ic aisent was not 
isolatec! but 5 of the 10 men deconstrutec.i se,oconversion to L. pne1.1111ophila, 
serogroup 1. In both outbreaks the me,L1 incubation period w:i"s :i°pproximately 
36 hours, and the attack rates were 9:ii,; .;nct luu,;, respectively. The illness 
was self-limited and there wer.: no faLilitie,;. 
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We report the clinical, epidemiolo~ic, microbiologic, and serologic 
characteristics of an outbreak of PonLiac fever caused by a Legionella 
(isolate W0-44C) which is distinct fro~ all ~reviously described legionellae. 

BAQ(GROUND 

Corporation A operates a large site in Windsor, Ontario, which includes 2 
e:i.gine assembly plants, (plants land 2) that produce V-8 engines from precast 
iron o~ aluminum parts which are ground and machined to the proper 
specifications on the production lines and assembled into completed engines on 
the assembly line (Figure la). The production departments and the assembly 
line are serviced by a number of systelllS which produce aerosols or exhaust 
humidified air into the plant or onto the roof--compressed air lines, parts 
washers, "wet" air cleaners, and coolant syste~s (Figure lb). The coolant 
systems lubricate, cool, and clean the ~7inding and machining surfaces, The 
individual coolant systems do not !aterconnect and they range in size from 
1000 to 30000 gallons. The coolants ar~ made up of water (88%-99%) and oil 
(1%-12%). Caustics are added as needed to keep the ~i between 8,5 and 9.5 
(except systems servicing aluminum machining for ~hich the pH should not 
exceed 9), and biocides are added when the bacterial comt exceeds 105-106 
organisms per milliliter. The coolant, which also contains.4etal shavings, 
dirt, and other debris, is mechanically circulated through'underground tro~hs 
from a main tank to the machines and back to the main tank, As the coolant is 
applied to the grinding or machining surface, large drops of coolant splash on 
and around the machine and a very fine aerosol--oil mist--is generated and 
remains suspended in the air. 

liecause production exceeded de111and for the engines produced in plant 2, it 
was shut do;,m August 8-16 (Fig~re 2), except for the crankshaft and stamping 
lines. At 0800 on August 17, plant 2 resumed production. By 0800, August 19, 
it was apparent that most of the men on the crankshaft, camshaft, and piston 
lines were ill and were complaining of headaches, severe body aches, high 
fever, and extreme fatigue. The 3 lines were promptly shut down, and an 
investigation was begun. By August 20, the investigation revealed that men 
who 1,/0rked on other production lines and men who had .rorked on the engine 
assembly line in plant 2 on August 17 ~~c 18 and shifted to plant 1 on August 
19 were also becoming ill, but men who had worked only in plant 1 were not ill, 

As was the weekly routine, the coolant systems were tested for total 
bacteria count and pH on August 19, and biocides were added to all coolant 
systems on August 21, 

t-lET!iODS 

Surveys. Several questionnaire surveys were car.ducted as part of the 
investigation. workers in plant 2 were questioned about underlying medical 
problems, use of tobacco and alcohol, department and job description, contact 
with aerosol sources (compressed air, pares washers, and coolant systems), 
areas within plant 2 other than cheir work stations which they most likely 
visited on August 17-19, a~d symptoms which they experienced. They were also 
asked about the severity and .. 'uration of their illness and whether family 
members had become ill. A supplementary questionnaire was administered to 
e~loyees who 'i,\'.Jrked in engine line sections G to K. 
Laboratory studies. Environmental samples were obtained on Augu\t 19, 
September 15, and October 28 from systems capable of producing aerosols or 
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exhaustin~ humidified air in the plant ~r on the roof. Initially, 
2•,·'eir-0u...£:ntrrl samples were inoculated intraperitoneally into gu ir.ea pigs. 
Because chemical components of the fluids were toxic to the guinea pigs all 
environmental specimens were subsequently processed by direct plating (10). 

Isolates requiring L-cysteine for growth were tested by direct fluorescent 
antibody (DFA) against the 9 previously described Le 2ionella species and a 
nuaber of other Legionella-like organisms. OrganislllS which did not stain with 
any of these sera were further evaluated by biochemical testing, DNA-DNA 
hybridization, and guanine-cytosine content (11,12). The fatty acid 

·composition was determined by gas liquid chromatography (GLC) (13,14). 
Antimicrobi&l susceptibility testing was performed using an agar diluti~n 

method (15) on a medium consisting of yeast extract, oxoid agar, cysteine, and 
charcoal. Buffered charcoal yeast extract agar (liCYE) was not used because 
ferric pyrophosphate 2nta~onizes tetracyclines and the pH of 6.9 inhibits 
erytbromycin activity. 

A serosurvey of plant 2 employees was be~n on September 1. Three sets of 
sera were obtained at approximately 2-wee.k intervals. Sera from 330 employees 
who worked in plant 2 were screened by indirect fluorescent antibody (IFA) 
using 3 antigen pools which together included 10 Legionella antigena--
h• pnelmlophila serogroups 1-6, Le~ionella bozemanii, Le§ionella dumoffii, 
J'..e£ionella micd.adei, and Legionella ~nii (16). Sera f~m 25 ill persons 
and 11 well persons were tested by complement fixation (CF) against influenza 
A1 influenza li, parainfluenza 1 1 2. and 3, adenovirus. llllamydia. and 
Mycoplasma pneuaoniae. Sera from 20 of the ill persons and the 11 well 
persons were also tested by collll)lement fixation against respiratory syncytial 
virus and Herpes simplex virus (17). 

One serum sample was also obtained from each of 104 controls, 2 groups of 
Corporation A employee?& with no exposure to plant 2. One group of 64 
indi·,;: ~.,als had exposure to coolant systems. while the other group of 40 
indi~: ,'·.;.1ls had no exposure to coolant systems. 

All sera were tested by IFA for titers against W0-44C using heat killed 
W0-44C as the antigen. 

Only 1 serum specimen was obtained from all controls and 72 of the 208 
cases who had serum specimens drawn. while several serum specimens were 
obtained from the remainin~ cases. Therefore, the titer to W0-44C from the 
first serum drawn on or after September 7 (21 days after the peak of the 
outbreak), was arbitrarily used to calculate the geometric mean titers (GMT) 
and the titer distributions. Since the G1T's and the titer distributions of 
the two control groups to isolate W0-44C were not statistically different, the 
two groups were combined into 1 control group for the following analyses. 

Additional studies. Smoke candle studies were performed to detet"llline the 
extent of spread of production-11enerated aerosols from various points in the 
plant. Meterologic data for Windsor, Ontario from August 13 through August 
23, 1981, were obtained from Environment Canada, Atmospheric Environment 
Service, Downsville. Ontario. 
Analysis. A case was defined as a worker who experienced at least three of 
the following four symptoms: fever, chills, heaclache, and myalgia during 
August 1981. A well person was one who answered "no" to the question, '"Were 
you ill in Au~st?" Individuals who were ill but did not meet the case 
definition were considered possible cases. 

The initial analysis of the questionnaire and serologic data was done with 
routine statistical tests which are cited in the text when apprdpriate. 
Workers who were "possible cases" or who could not be assigned to a &pecific 
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production line or to the assei.:bly line were excluded from department specific 
attac~ rate calculations and from risk factor analysis. Multivariate risk 
factor analysis was done by chi-sGuare automatic interaction detection (CHAilJ) 
which first identifies by univariate analy$iS the factor ~ost closely 
associated with illness. The program then divides the study population into 
risk groups based on this factor. Within each risk group the program 
identifies additional risk factors (18). 

RESULTS 

~rvey results. Six hundred ninety-five (ti0%) ecployces tram plant 2 
COlllpleted the quescionnaire. Of these, 317 (4o,~) met the case definition; 270 
(39%) were not ill; and 108 (16%) were ill but did not meet the case 
definition. 

The illness had a mean maxillll:~ incubation period of 40 hours and was 
characterized by fever ranging from 99.5-104° F, severe myalgia, headache, 
and extreme fatigue (Table 1). The illness ~as short (median duration - 3 
days) but severe enough to cause nearly JO% of the workers to miss work 
(median days sick leave - 2 days). There were no fatalities, and only 4 of 
the wor~ers reported similar illness in family members witbJ.n 72 hours after 
the onset of the workers illness. 

Attack rates varied si~nific.antly by depdrtL1ent (Fi~ re lb), In general 
the attack rates by department decreased progressively from north to south. 
This trend was particularly striking in the stampiu.; and the en1::ine assembly 
departments, which are divided into workin~ sections (Figures la, lb). 'llie 
departments with the highest attack r2tes were alon~ a line extending from the 
piston, callllShaft. and crankshaft departments in the northwest to the cylinder 
head and assembly deparl:lllent in the southeast. 

The attack rate gradient Sl.lggested an association betveen the location in 
whi~h an elllployee worked on August 17 and 18 and his risk of developing 
illness. The association was confirmed by the ~P.AID risk factor analysis 
(p=6.4 X 10 -28). Several other factors, including visiting the piston 
(P"",005), crankshaft (p-.032), and the cylinder block (p=,030) departments 
were also closely associated with illness by univariate analysis. However, 
when the individual risk areas (Figure lb) ~~re analyzed by multivariate 
analysis, risk factors other than ~here one worked were not identified for 
elll!?loyees in the four highest risk areas. Only in the very lowest risk area 
did factors other than location seem to be associated with the developllent of 
illness. In this area, individuals were at higher risk of illness if they had 
visited the connecting rod department which is located in a higher risk area 
(P"'.012). Of those who did not visit the connecting rod department, 
individuals who consuaned more than 10 alcoholic beverages in a week were at 
higher risk of illness than those who drank less (p=.026). In addition, 
analysis of the supplementary engine line questionnaire revealed that ill 
persons working in the low risk. sections of the engine line had a slightly 
higher risk of developing illness if they visited en~ine line sections A, C, 
and D (P"'.039, P"'•034, p=.0023 respectively, Fisher's exact test, 2-tailed). 
However, there were 24 workers who worked in the lo....cst rtsk area who had no 
exposure to any of the higher risk departments yet became ill. 

Since 99.7% of the respondants were male, and 97% were white, consistent 
with the sex and racial makeup of the plant, sex and race couldfnot be 
evaluated as risk factors. Other factors not associated with illness were 
age, shift worked, underlyin~ wcdical illness; re~lar use or medication, 
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cigar and cigarette suoking, water cons ui:ipt io o, showering at work, working 
with or near cocpressed air, washer, and coolant systems. 

Culture results. A Legionella-like organism, designated W0--44C, "1as 
isolated from a sample of coolant -obtained Au;:;ust l:i from system 17 in the 
piston department (?igure la). No other legionellae or Legionella-like 
organisms were isolated from any of the other environmental 'lamples. 
Unfortunately, coolant samples obtained on Au~-ust 19 were available only from 
~ystems 7, 10, and 17. 

Phenotypic characteristics of ..;o-44C are similar to those for previously 
reported legionellae (Table 2). dowever, wu-4.:.C is the only Legionella 
species which does not produce :gelatinase and only 1 of 2 to hydrolyse 
hippurate. The organism grows well at zsoc and at J5°c but not at 
420c. Like other legionellae, it is sensitive in vitro to rifampin, 
erythromycin, and several other antimicrobics ('lable 3), 

W0-44C is antigenically distinct from other le~ionellae since it does not 
stain with DFA sera against the 9 previously described species and other 
undescribed legionellae or Legionella-lik.e organiSllls. By DNA-DNA 
hybridization. W0-44C is less than lv% related to all named species (Table 4) 
and less than 20% related to all st:.rai!ls tested (data not shor..n), The 
guanine-cytosine content is 45.7I. 

Qualitative and quantitative cellular fatty acid results are similar to 
other legionellae with the characteristic featur~s of relatively large amounts 
of branched-chain acids-i-14:0, a-15:0, i-16:0, and a-17:0 acids-the presence 
of relatively large amounts of 16:0 and 16:1 straight-chain acids, and the 
absence of hydroxy acids (Fi~re 3) (13-14. Zti-27). No cyclopropane acids 
were detected at concentrations greater than 1%. 
Serologic results. Testing of sera from cases and well persons against 
influenza A, influenza B, parainfluen.za 1,2. and), adenovirus, respiratory 
syncytial virus, herpes simplex, Chlamyd la, and Mycoplasma pneumoniae was 
nondiagnostic, IFA testing of sera from cases, ~ell persons, and possible 
cases against 10 Legionell~ antigens, including !::.· p11eumophila serogroup 1 
were also nondiagnostic. 

IFA testing of all available sera against w0-44(; revealed 28 cases (21% of 
the cases with paired sera) .ith seroconversions ()4-told rise in IF~ titer) 
to W0-44C. In addition, l possible case and 4 well per~ons (5% and 33% of 
those with paired sera) seroconvert:.ed to W0-:-44C. 

The IFA titers to W0-44<.: for cases (GhT=29o) were significantly different 
by statistical testing than those for well i:>ersons ( GHT=16 5. p = .ooo 6), 
possible cases {Gh'J.'=128, p = .007), a.:1 controls (GN1'=71, p {,0001). The !FA 
titer distribution is illustrated in fig~re 4. G-tT's for well persons and 
possible cases were not statistically different from each other. but were 
significantly higher than the QlT for controls (p {.001, p .. ,0152), The well 
persons and the possible cases had been in plant l. at: the time of the outbreak 
and may have oeen exposed to the etiologic agent; whereas, t:he controls had no 
recent c~qtact with plant z. Since case definition was cloaely correlated with 
both loc.ati.:>ll of 1oOrk and Il:'A titer, the serologic daca were stratified by 
case definition to determine lihether IF.A titer • .. as merely a function of case 
definition or varied independently "11th location of work and, therefore, with 
dose. Ill persons {cases) who worked Ln the 3 highest risk areas (departments 
closest to system 17) had a higher Q·!T (Jt,5) tban diJ cases i.:ho worked !n tht: 
2 lOW'est risk are.as (GMT= 154) (p=0.0339 Wilcoxon rank sUl'ls). There was no 
statistical difference between the Q-IT's f..:ir well persons who wqrked in the 
higher and the lo.er risk areas. 
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Smoke candle studies s~1Cl'o'ed tha: regardless of the poir,t of release the 
Sll!Oke particles spread horizontally to cover a large portion of 3-4 production 
lines with a visually detectable level of particles. The particles also left 
the plant through roof .inctcws and re-entered the plant several production 
lines distal to the source. 

:JISCUSSION 

The outbreak in engine plant 2 was very similar to the Z previously 
reported outbreaks of Pontiac fever. It w;is characterized by a self-! imite d, 
severe flu-like illness with a short incubation period, a high attack rate 
among workers nearest the presumed source, no evicence of secondary spread, 
and no fatalities. The epidemic curve is consistent with an explosive 
common-source outbreak (Figure 2). Food and water~0rne &p=2ad were ruled out 
by the epidemiolo~ic survey, which docll!:!ented nc coCllllon source ~f food or 
water for the ill e~loyees. Airborne spread froi:: one or more of the coolant 
systems, including syste~ 17, was the most likely mode of trans:.iission in this 
outbreak. It is likely that there was a continuin~ exposure for at least l 
full wurking day, as workers from all 3 shifts became ill. 

The attack rate gradient was also consistent with airborne spread of the 
etiologic agent. The departments with Lie highest attack. rates were along a 
line from northwest to southeast, which was along the same axis as the wind 
direction from 0700 to 1200 on August 17. Wind direction is a major 
determinant of air flow in plant 2, which in the summer uses natural 
ventilation thro~h windows and large doors some of which wfll accomodate 
trains and trucks. 

The s.:ioke candle results demonstrated that smoke released from a point 
source could spread over a significant po1·tion of 4 production lines at 
visually detectable concentrations. Further from the source the smoke 
particles are diluted by an increasing volui;ie of air but they remain suspended 
until they impinge on solid objects, flocculate, are filtered, or serve as 
condensate nuclei. Since s::Joke particles (0.01-2 diameter) and aerosols 
generated by ll!3chining and ~rinding operations (99~ are< 3 in diameter and 
50% < 1) are similar in size, their behavior in air currente may also be 
similar (personal co=1nication l{oger '..'abeke), sugi;esting that coolant 
aerosols could be spread over a coc:parable area in relatively high 
concentration. 

The results of the epidemiologic survey strongly suggested that the 
etiologic agent was airborne and spread thro~hout the entire plant from a 
source in the northwest pruduction lines. Aerosols from system 17, from which 
W~44C was isolated, most likely w'ere responsible for the outbreak. Ibis 
system was not being circulated during the shut-d0"1n period from August 8·-16, 
1981, because the piston department was not operating. Although the data 
necessary to prove this hypothesis were not available, one can speculate that 
during the period of disuse, bacterial over~rowth, which is known to occur 
more readily when coolants are not circulated, decreased the \Xi of the coolant 
and led to separation of the oil--.iater eUJ.1lsion (personal comll1lnication 
Cynthia Trudell, Ph.D.). The separation could have been favorable for the 
growth of W~44C. With the resur:;ption ot production on Aui:;ust 17, the 
machines serviced by system 17 may ha·,e generated a contaminated ;,erosol which 
was spread throughout the plant. 

Risk factors other than location of work could not be ident\fied in the 4 
highest risk areas, but workers in the lowest ris~ areas who visited :he 
connecting rod departr:ient and who drank more than 10 alcoholic drinks per week 
were at an increased risk of illness. T!1is su;,gests that individuals exposed 
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to a large dose developed illness regardless of their underlying state of 
health while those exposed to a lo,.,er dose developed clinical illness more 
readily if they had an additional risk factor, such as a history of heavy 
alcohol consumption. 

The significant difference in G.~I's to W0-44C bet~een the cases, the well 
workers expcsed to p~ant 2, and the controls, the seroconversions to W0-4L.C, 
and the absence of diagnostic titers to other possible etiologic agents 
indicates that W0-44C was the etiologic agent of the outbreak. It is also of 
note that the GMT's and the titer distributions of the well persons and the 
possible cases who were exposed to plant 2 were significantly higher than 
those for the controls who had no exposure to plant 2. Most of these plant 2 
employees -10rked in lower risk areas, s~gesting that a low dose may have been 
sufficient to cause an antibody response but was not adequate to cause 
clinical illness. Antibody res~onse in th~ absence of disease has been 
previously reported by Haley -nd coworkers in an outbreak of nosocomial 
Legionnaires' disease (6) 1m 1s not recognized in the 2 previous outbreak.9 
of Pontiac fever. 

The epideilliologic and serologic results of this investigation strongly 
suggest that W0-44C was the etiologic agent of a large outbreak of Pontiac 
fever and the results of the laboratory studies have shown that it is distinct 
from all previously described Legionella species. We feel•tbat W0-44C should 
be n(J(of recog:iized as a new Legionella species and we propose the name 
Legionella feeleii (fe' lei i) sp. nov. (feeleii modern Latin genitive noun) 
in honor of James c. Feeley, Ph.D. who has participated in the laboratory 
investigation of all reported outbreaks of Pontiac fever and who pioneered 
work on artificial media capable of supporting the growth of legionel1ae. As 
a result of -10rk which Dr. Feeley and h1.s coworkers started, the technology 
was developed which made possible the isolation of W0-44C. The direct plating 
procedure was particularly iizportant in this investig3tion because toxic 
components of the fluids prevented isolation in guinea pigs. 

The type strain of L. feeleii is W0-44C (ATCC 35072). A description of 
L. feeleii is found in the text and in Tables 2-4 and Fi~re 3. L. feeleii is 
one of the fev Legionella species that can be identified phenotypically: ~nly 
!!,• feeleii and~· pneunop~ila hydrolyse hippurate, and!:· feeleii is the only 
described Legionella species which does not produce gelatir.ase. 
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Figure Legend 

Figure J. Gas chromatogram of esterified fatty acids (as methyl esters) of 
saponified whole cells of W0-44C after 48 hours growth on charcoal :,<.!..ist 
extract agar. Analysis was made on a 50-m x Q.2-mm fused silica OV-1 
capillary column. Peak designation: numbers to the left of the colon refer 
to the number of carbon atoms, numbers to the right refer to number of double 
bonds; i- indicates a methyl branch at the iso carbon; a- indicates a methyl 
branch at the anteiso carbon atom. 
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Fig. 4 DISTRIBUTION OF PEAK IFA TITERS TO W0-44 BY EXPOSURE 
TO PLANT 
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Table 1 

SYMPTO~S EXP~RIENCED BY ILL WORKERS 

N .. 317 

myalgia* 93 
chil.ls* 92 
fever*il 91 
malaise 89 
headache* 88 
dizzine~s 68 
nausea 51 
chest pain 36 
cough 32 
abdominal pain 30 
shortnesG of breath 28 
coryza 20 
vomiting 15 
diarrhea 11 

*case definition required at least J of 4 S'/lllptoms with asterix 
#subjective or objective evidence of fever was accepted 



Table 2 

PHl!NOl'YPIC C1WlAC1'P,lt1SrtCS OF W0-41,C AND OTl!l!R ~.!..2.!!!!'~ 5l'ECI1!S 

Cha rac tertottca .!!.!l.-:'!! !.!• J!!!.~~!!! !:· bor.emanii 1.· d,~ 1· gorrnal!J.! !:• .l..'?!.!!!!.!..i.!!. .!:· long~ !:• ~~!:.~! -------Growth on: 
blood agar 

DYCE agar + + + + + + + 4· 

BYCI! 111thout L-cyote:!ne 

rluoreaceace dull yellow blue-white blue-11htte blue-white dull-yello11 dull-yellow 

Oxldaae + + + + 

Catala11e ... + + + + + + + 

Geldtlnnoe• + + 1" + + + 
+ 

Ureane 

NOJ NOZ + 

Acid froa carbohydrate& 

' ... 
-lecta""'oe + + + ND + or -

Hlppurete hydrolya:ta• + + 

*Pht'notypic d1araccerior1r.e \.rl1lrh help differentiate W0-44C tro01 other lt·l1 1.,11,il \·;, 



Table 3 

.!tlC OF SELECTED ANTL"ll.CROB1ALS AGAaST w0-44C 

rifampin .06 g/ml 

penicillin .25 g/ral 

erytbromycin .5-l g/ml 

cefoxitin .5 g/ml 

doxycycline < .5 g/1111 

gentamicin 1.0 g/ml 

chlor aaq,henico l 2.0 g/1111 

sulfaaethoxazole- 4.8/0.25 g/mi 
trilllethopria 

Courtesy of Linda K. McDougal 



table 4 

DNA RELATEDNESS OF W0-44C TO 
OTHER LEGlotrt:LLA SPECIES 

Source 
Source of unlabeled IJNA 

W0-44C 

L. pneumophila {Philadelphia l) 

L. bozemanii (WJGA) 

L. m.icdadei (TATLOCK) 

L. dunoffii (NY-23) 

L. goni.anii (LS-13) 

L. lon~beachae (LB-4) 

L. vadsworthii (81-716A) 

L. Jordanis (BL-540) 

L. oakrid~ensis (OR-10) 

of labeled IJNA (W0-44C) 
RBR (60° C) 

100b 

2 

3 

6 

3 

5 

5 

3 

3 

4 

4 2.BR • relative binding ratios • (% heterologous DNA bound to 
hydroxyapatite)/(% holaologous DNA bound to hydroX'japatite) X 100 

bAll reactions run in duplicate. Reassociation of W0-44C DNA. in hOlllOlogoua 
reactions was between 51% and 71% (59% average). These are arbitrarily 
designated as 100% and heterologoua reactions are normalized to tbem. 
Control reactions containing only labeled DNA showed 0-1.5% of labeled. DNA 
vaa bound to hydroxyapatite. This background binding was subtracted fro• 
beterologous reaction results before normalization. 




