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To: Director, Centers for Disease Control

From: Division of Bacterial Diseases
Center for Infectious Diseases

Subject: Pontiac fever in an automobile manufacturing plant, Windsor, Canada

On August 27, 1981, Arthur L. Reingold, M.D., Medical Epidemiologist, Specilal
Pathogens Branch (SPB), Bacterial Diseases Division (BDD), Center for Infectious
Diseases (CID), received a telephone call from Frank Viola, M.D., the company
physician of a motor company in Windsor, Outario, abcut an outbreak of febrile
illness among employees of the plant. Approximately 260 of 1,200 employees had
developed fever, myalgia, headache, and dry cough during the week of August
17-21. 1Illuness was self-limited and resolved in all cases withia 3 or 4 days of
onset. None of the individuals had evidence of pneumonia, and there were no
fatalities. Because of the diagnosis of Pontiac fever was entertained,
environmental sampling of the plant was undertaken, and preliminary results
indicated that 2 of 18 samples contained Legicnella pneumophila.

After discussions that involved Dr. Reingold, Claire V. Broome, M.D., Chief, SPB,
Loreen A. Herwaldt, M.D., EIS Officer, SPB*; Rogert A. Feldman, M.D., Director,
. BDD*, Richard Keenlyside, M.D.* and Gary Liss, M.D.*, Hazard Evaluation and

\, Technical Assistance Branch, Division Surveillance, Hazard Evaluation and Field
\\\\ Studies, National Institute for Occupational Safety and Health, Centers for

//—’) Disease Coantrol (CDC); Dr. Viola, Anne Robinson, Ph.D., Ministry of Labor for

COntario; J.R. Jones, M.D., Reglonal Healtn QOfficer for Windsor, J. Carlson, M.D.,
Ministry of Healtan for Ontario; P. Claytcn, M.D., Ministry of Health, Ottawa; and
M. Silverstein, }.D., United Auto Workers, it was concluded that an epidemiologic
and envircamental investigation was warranted. Drs. Robinson, Carlson and Clayton
extended an invitation to CDC to participate in the investigation. Accordingly,
Drs. Herwaldt aad Reingold left for Windsor on September 9 to assist in the
investigation. Results of the investigation are reported in the attached
manuscript.

xThese organization designations reflect the organization at the time the request
for assistance was received.
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David Sugano, DR.P.H., and Rcger L. Wabeke ot Corporation A; Shiela Barker
R.N., P.H.N., Martin J. Strong C.P.H.I. of the Windsor-Essex County uealth
Unit; Evelyn Wallace, M.D. of the Ontaric Ministry of Health; Nicholas K.
Paul, M.Sc. of the Windscr Public Health .aboratory

ABSTRACT

From August 15-21, 1981, 317 engine assembly plant workers in Windsor,
Ontario, were affected by an explosive cutbreax of Pontiac fever (nonpneumonic
legionellosis). Diagnostic serologic testing was negative for Mycoplasma,
Chlamyd ia, respiratcry viruces, and previcusly recognized legionellae. A
gram-negative rod-shzped organism, designated W0O-44C, was isolated from the
water-based coolant in the piston department 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
DRA-DNA hybridization the organism was less than 10X related to all previously
described lLegionella species. Geometric mean titers by indizect fluorescent
antibody testing to the organism were significantly higher in ill employees
than in controls (p=.00U1). Attack rates by department showed a linear
decrease from 100%Z to 57 with increasing distance from the implicated coolant
system. Smoke candle studies and prevailing wind direction were consistent
with the hypothesis that an aerosol frcm a contaminated coolant system could
spread throughout the plant. We con-iude that this outbreak was caused by a
new Legionella species; we propose the specles name Legionella feeleii, sp.
nov. This is the first outbreak of nonpnewmonic legilonellosis in which the
etiologic agent was not Legionella pneumophila, serogroup 1.

INTRODUCTIOUN

Poutiac fever is a severe influenzzs—like illness characterised by fever,
headache, myalgia, and malaise. Unlike Legionnaires' disease (pneumonic
legionellosis), which has been recognized in numerous outbreaks and as
sporadic cases (1-b6), Pontiac fever has been recognized only retrospectively
in 2 outbreaks (7, 8). The first occurred in the Cakland County, Michigan,
Health Department in August 1968 and was caused by airborne spread of
Legionella pneumcphila, serogroup 1, from a contaminated air-conditioning
system. The organiss was rerrospectively isclated in 1977 from frozen samples
of both condenser water aand lung tissue from yguinea piss exposed to aerosols
of evaporative condenser water (9). In addition, seroconversion to
L. pneumophila serogroup 1 was demonstrated in ill individuals but not in
controls. The second outbreak occurred in 1973 and affected 10 men who used
compressed air to cleaun a steam turbine (5). The etiologic ageant was not
isolated but 5 of the 10 wen demonstrated serocouversioun to L. pneumophtla.
serogroup 1. In both outbreaks the mex:n incubation period was approximately
36 hours, and the attack rates were 95% and luui, respectively. The illness
was self-limited and there were no fatalities.
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We report the clinical, epidemiologic, microbiologic, and serologic
characteristics of an outbreak of Pontiac fever caused by a Legionella
(isolate WO0-44C) which is distinct from all previously described legionellae.

BACKGROUND

Corporation A operates a large site in Windsor, Ontario, which includes 2
englne assembly plants, (plaats 1 and 2) that produce V-8 eugines from precast
iron or 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 systems which produce aerosols or exhaust
humidified air into the plant or oato the roof-—compressed air lines, parts
washers, "wet” air cleamners, aand coolant systems (Figure lb). The coolant
systems lubricate, cool, and clean the yrinding and machining surfaces. The
individual coolant systems do not iatercounect aad they range in size from
1000 to 30000 gallons. The coolants ars wade up of water (88%~99%) and oil
(1%~12%). Caustics are added as needed to keep the pi between 8.5 and 9.5
(except systems servicing aluminum machining for which the pi should not
exceed 9), and biocides are added when the bacterial co-mt exceeds 109-106
organisms per wmilliliter. The coolant, which also containsg.metal shavings,
dirt, and other debris, is mechanically circulated through'underground troughs
from a main taok 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 aund
renains suspended in the air.

Because productioan exceeded demand for the engines produced in plant 2, {it
was shut down August 8-16 (Figure 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 11l aad 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 worked on other production lines and men who had worked on the engine
assembly line in plant 2 on August 17 ard 13 and shifted to plant 1 on August
19 were also becoming 111, 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 g on August 19, and biocides were added to all coolant
systems oa August 21.

METHODS

Surveys. Several questionnaire surveys were corducted 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 alr, parts washers, and coolant systeus),
areas within plant 2 other than their work stations which they most likely
vigited on August 17-19, aad symptoms which they experienced. They were also
asked about the severity and duration of their iliness and whether family
members had hecome i1ll. A supplementary questionnaire was administered to
employees who worked 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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exhausting humidified air in the plant or on the roof. Imitially,
gwrircusmental samples were inoculated intraperitoneally into guinea pigs.
Because chemical components of the fluids were toxic to the guinea pigs all
environmental specimens were subsequently grocessed by direct plating (10).

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

-composition was determined by gas iiquid chromatography (GLC) (13,14).

Antimicrobial susceptibility testing was performed using an agar dilution
method (15) on a medium cousisting of yeast extract, oxold agar, cysteine, and
charcoal. Buffered charcoal yeast extract agar (BCYE) was not used because
ferric pyrophosphate antagonizes tetracyclines and the pi of 6.9 inhibits
erythromycin activity.

A serosurvey of plant 2 employces was begun on September 1. Three sets of
sera were obtained at approximately 2~week intervals. Sera from 330 employees
who worked ia plant 2 were screened by indirect fluorescent antibody (IFA)
using 3 antigen pools which together included 10 Legionella antigens—-

L. poneumophila serogroups 1-5, Legionelia bozemanii, Leglonella dumoffii,
Legionella micdadei, and Legionella gormanii (16). Sera from 25 ill persons
and 11 well persons were tested by complement fixation (CF) against iunfluenza
A, influenza B, parainfluenza 1, 2, and 3, adenovirus, Chlamydia, and
Mycoplasma pneunoniae. Sera from 20 of the 111 persons and the 11 well
persons were also tested by complement fixation against respiratory syncytial
virus and Herpes simplex virus (17).

One serun sample was also obtaived from each of 1U4 controls, 2 groups of
Corporation A employecs with no exposure to plant 2. One group of 64
indi:i#als had exposure to coolant systems, while the other group of 40
indivi~:11s had no exposure to coolant systems.

All sera were tested by IFA for titers against WO-44C using heat killed
WO-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 severzl serum specimens were
obtained from the remaining cases. Therefore, the titer to WO~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 RIT's and the titer distributions of
the two control groups to isolate WO-44C were not statistically differeant, the
two groups were combined into 1 coutrol group for the following analyses.

Additional studies. Smoke candle studies were performed to determine the
extent of spread of production-generated aerosols from various points in the
plant. Meterologic data for Windsor, Ontario from August 13 through August
23, 1981, were obtained from Enviromnment Canada, Atmospheric Enviroument
Service, Downsville, Ontario.

Analysis. A case was defined as a worker who experienced at least three of
the following four symptoms: fever, chiils, headache, aand myalgia during
August 198l. A well person was one who answered "no” to the questioun, “"Were
you 111 in August?” 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 ia the text when appt&priate.
Workers who were “possible cases” or who could not be assiguned to a specific
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production line or to the assembly liue were excluded irowm department specific
attack rate calculatious and from risk factor analysis. Multivariate risk
factor analysis was done by chi-square autcmatic interaction detection (CHAID)
which first identi{fies by univariate analysis the factor most closely
assoclatad with illness. The program then divides the study population into
risk groups based ou this factor. Within each risk group the progranm
identifies additional risk factors (18).

RESULTS

Survey results. Six hundred nivety-five (80%) ewmplovees irom plant 2
completed the guestiounnaire. Of these, 317 (4bx) wmet the case defiuition; 270
(39Z) were not 1il11; and 108 (16%) were 111 but did not meet the case
definition.

The iliness had a mean maximum incubation period of 46 hours and was
characterized by fever rauging from 99.5-104° F, severe myalgia, headache,
and extreme fatigue {Table 1}. The illness was short (median duration -~ 3
days) but severe enough to cause nearly 307 of the workers to mies work
{median davs sick leave - 2 days). There were no fatalities, and ouly & of
the worxkers reported similar illness in fawmily members withia 72 hours after
the ounset of the workers illness.

Attack rates variled significantly by departuent (Figure 1b). In general
the attack rates by department decreased progressively from north to south.
This trend was particularly striking in the stampiug and the enyine assembly
departments, which are divided into working sections (Flgures la, 1b). The
departments with the highest attack rates were aloug a line exteuding frou the
piston, camshaft, and crankshaft departments im the northwest to the cylinder
head and assembly depariment in the southeast.

The attack rate gradient suggested an associationr between the location in
whi~h an employee worked ou August 17 and 18 and his risk of developing
{llness. The assoclation was coufirmed by the CHAID risk factor analysis
(p=6.4 X 10 ~28B), Several other factors, including visitlog the piston
(p=.005), crankshaft (p=.032), and the cylinder block (p=.030Q) departments
were also closely associated with illness by univariate analysis. However,
when the individual risk areas (Figure 1b) wire analyzed by multivariate
analysis, risk factors other than where one worked were not ideutified for
employees in the four highest risk areas., Only in the very lowest risk area
did factors other thano location seem to be assoclated with the development of
illness. 1In this area, individuals were at higher risk of illness if they had
vigited the comnecting rod department which 1s located 1n a higher risk area
(p=.012). Of those who did not wvisit the connecting rod department,
individuals who cousumned more than 10 alcoholic beverages in a week were at
higher risk of iliness than those who drank less (p=.026). Iu addition,
analysis of the supplemeuntary engine line questionnaire revealed that il1
persons working in the low risk sections of the engine line had a slightly
higher risk of developing fllness 1f they visited engine line sections &, C,
and D (p=.039, p=.034, p=.0023 respectively, Fisher's exact test, 2-talled).
However, there were 24 workers who worked in the lowest risk area whe had no
exposure to any of the higher risk departuents yet became 111.

Since 99.7% of the respondants were male, and 97% were white, consistent
with the sex and raclal makeup of the plant, sex and race could/not be
evaluated as risk factors. Other factors not associated with illness were
age, shift worked, underlying wedical illness; reygular use of medication,
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cigar zud cigarette encking, water conswmption, showering at work, working
with or near compressed air, washer, and coolant systeums.

Culture resuits. A Legionella-like organism, designated W0-44C, was
isolated from a sample of coolant obtained Auzust 1Yy irom system 17 in the
piston department (Figure la). Ne other legionellae or Legiocnella-like
organisms were isolated from any of the other environmental samples.
Unfortunately, coolant saspies obtained on august 19 were available culy from
systems 7, 10, and 17.

Phenotypic characteristics of W0—44C are similar to those for previously
reported legionellae (Table 2). dowever, W0O~44C is the ounly Legionella
species which does not produce gelatinase and only 1 of 2 to hydrolyse
hippurate. The organism grows well at 259 and at 35°C but not at
42°C. Like other legiomellae, it is sensitive ia vitro to rifampin,
erythromycin, and several other antimlcrobics (Table 3).

WO~44C is antigenically distinct from other legiouellae since it does not
stain with DFA sera against the Y previously described species and other
undescribed legilonellae or Le;ionella-iike organlsms. By DNA-DNA
hybridization, W0-44C is less than iU% related to all named species (Table 4)
and less than 20% related to all strains tested {data not shown). The
guanine-cytosine content is 45.7%.

Qualitative and quantitative cellular fatty acid results are similar to
other legionellae with the characteristic features of relatlvely large amounts
of branched-chain acids~-i-14:3, 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 (Figure 3) (13-14, 20-27). No cyclopropane aclds
were detected at comcentrations greater than iX.

Serologic results. Testing of sera from cases and well persons against
influenza A, influenza B, parainfluenza 1,2, and 3, adenovirus, respiratory
syncytial virus, herpes simplex, Chlamrdia, and Mycoplasma pneumoniae was
nondiagnostic. IFA testing of sera frowm cases, well persons, and possible
cases agaiost 10 Legionella antigens, including L. pneumophlla serogroup 1
were also nondiagnostic.

1IFA testing of all available sera against WO-44( revealed 28 cases (214 of
the cases with paired sera) with seroconversions (D4-fold rise In IFa titer}
to WO~44C. In addition, 1 possible case and 4 well persons (5% and 33% of
those with paired sera) seroconverted Lo WU-44C.

The IFa titers to WO—-44C for cases (GMT=2Y0) were significantly different
by statistical testing thaa those for well persons (RIT=165, p = .0006),
possible cases (GMTI=123, p = .007), acd controls (GhT=71, p <.0001). The IFa
titer distribution is illustrated in Figure 4. T's for well persons and
possible cases were notr statistically different from each other, but were
significantly higher than the @iT for controls (p <001, p = .0152). The well
persons and the possible cases had been in plant ¢ at the time of the outbreak
aund may have been exposed to the etiologic agent; whereas, the countrols had no
recent cuatact with plant 2. Since case definition was closely correlated with
both lgcation of work and IFA titer, the serologic data were stratified by
case definition to determine whether IFA titer was merely a function of case
definition or varied independently with location of work and, therefore, with
dose. Il1 persons (cases) who worked ia the 3 highest risk areas (departments
closest to system 17) had a higher T (3453) than dild cases who worked in the
2 lowest risk areas (GMT= 154) (p=0.0339 Wilcoxon rank sums). There vas uo
statistical differeunce between the MT’s for well persons who wgrked in the
higher and the lower risk areas. :
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Smoke candle studies showed that regardless of the point of release the
smoke particles spread horizontally to cover a large gortion of 3-4 production
lines with a visually detectable level of particles. The particles also left
the plant through roof windcws and re-entered the plant several productiocn
lines distal to the source.

JISCUSSION

The outbreak in engime plant 2 was very similar to the 2 previously
reported outbreaks of Pontiac fever. It was characterized by a self-limited,
severe flu-like illness withk a short incubation period, 2 high attack rate
among workers nearest the presumed source, no evidence of secondary spread,
and no fatalities. The epidemic curve 1s consistent with an explosive
common—source outbreak (Figure 2). Food and watertorne spread were ruled out
by the epidemiologic survey, which documented nc common source of food or
water for the 11l employees. Airborne spread from one or more of the coolant
systems, including system 17, was the most likely wode of transaission in this
outbreak. It is likely that there was a continuing exposure for at least 1
full working day, as workers from all 3 shifts became i1ll.

The attack rate gradient was also cousisteat with airborne spread of the
eticlogic agent. The departments with the highest attack,rates were along a
line from northwest to southeast, which was along the same axie as the wind
direction from 0700 to 1200 oa August 17. Wind direction is a major
determinant of air flow in plant 2, which in the summer uses natural
ventilation through windows and large doors some of which will accomodate
trains and trucks.

The smoke candle results demonstrated that smoke released from a point
source could spread over a significant portion of 4 production lines at
visually detectable concentrations. Further from the source the smoke
particles are diluted by amn increasing volume of air but they remain suspended
until they impicge ot solid objects, flocculate, are filtered, or serve as
condensate nuclei. Siace samoke particles (0.01-2 diameter) and aeroscls
generated by machining aand grinding operations (994 are < 3 in diameter and
50%Z € 1 ) are similar in size, their behavior in air currents may also be
similar (personal commnication Roger Wabeke), suggesting that coolant
aerosols could be spread over a comparable area in relatively high
concentration.

The results of the epldemiologic survey strongly suggested that the
etiologic agent was airborne and spread throughout the entire plant from a
source in the northwest production linmes. Aerosols from system 17, from which
WO-44C was 1solated, most likely were responsible for the outbreak. This
system was not being circulated during the shut-down period from August 8-l6,
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 overgrowth, which is known to occur
more readily whean coolants are not circulated, decreased the pi of the coolant
and led to separation of the oil-water emlsion (personal communication
Cyathia Trudell, Ph.D.). The separation could have been favorable for the
growth of WO-44C. With the resumption of production on August 17, the
machines serviced by system 17 may have generated a contaminated aerosol which
was spread throughout the piant.

Risk factors other thaan location of work could not be identified in the 4
highest risk areas, but workers in the lowest risk areas who visited the
connecting rod department and who drank more than 10 alcoholic drinks per week
were at an increased risk of illness. Thuis suggests 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 lower 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 GMT's to WO—-44C between the cases, the well
workers expcsed to piant 2, and the controls, the seroconversions to WO-44C,
and the absence of diagnostic titers toc other possible etiologic agents
indicates that WC-44C was the etiologic agent of the outbreak. It is also of
note that the @R{T'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 worked in lower risk areas, suggesting that a low dose may have been
sufficient to cause an antibody response but was not adequate to cause
clinical illness. Antibody response in the absence of disease has been
previously reported by Haley -ud coworkers in an outbreak of nosocomial
Legionnaires' disease (6) bu . 1s not recoguized in the 2 previous outbreaks
of Pontlac fever.

The epldemiologlc and serologlc results of this investigation strongly
suggest that WO-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 Legiomella species. We feel-that WO~44C should
be now recogaized as a new Legionella species and we propose the name
Legionella feeleii (fe' lei i) sp. nov. (feeleli 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 piloneered
work om artificial media capable of supporting the growth of legionellae. As
a result of work which Dr. Feeley and his coworkers started, the technology
wvas developed which made possible the isolation of WO-44C. The direct plating
procedure was particularly igportant in this investigation because toxic
components of the fluids prevented isolaticn in guinea pigs.

The type strain of L. feeleii is W0-44C (ATCC 35072). A description of
L. feeleii is fouad in the text and in Tables 2-4 and Figure 3. L. feeleil is
one of the few leglonella species that can be identified phenotypically: only
L. feeleii aud L. pneuaoghila hydrolyse hippurate, and L. fESlEi& is the only
described Legionella species which does not produce gelatizase.
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Fig.1a PRODUCTION AND ASSEMBLY DEPARTMENTS, ENGINE PLANT 2,
WINDSOR, ONTARIO, AUGUST 1981
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Fig.1b PONTIAC FEVER BY WORKERS’' DEPARTMENT, ENGINE PLANT 2,
WINDSOR ONTARIO, AUGUST 17, 1981
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Figure Legend

Figure 3. Gas chromatogram of esterified fatty acids (as
saponified whole cells of WO-44C after 48 hours growth on
extract agar. Analysis was made on a 50-m x 0.2-mm fused
capillary column. Peak designation: numbers to the left
to the number of carbon atoms, numbers to the right refer
bonds; i- indicates a methyl branch at the iso carbon; a-
braach at the anteiso carbon atom.

methyl esters) of
charcocal yeast
silica 0OvV-1

of the colon refer
to number of double
indicates a methyl



Fig. 2 PONTIAC FEVER CASES, BY DAY OF ONSET, WINDSOR, ONTARIO,

Ccses

AUGUST 1981
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Fig. 4 DISTRIBUTION OF PEAK IFA TITERS TO WO—44 BY EXPOSURE
TO PLANT
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Table 1

SYMPTOMS EXPERIENCED BY ILL WOKKERS

N = 317
Symptom .
myalgia* 93
chills* 92
fever*# 91
malaise 89
headache* 88
dizzinecss 68
nausea 51
chest pain 36
cough 32
abdominal pain 30
shortness of breath 28
coryza 20
vomiting 15
diarrhea 11

*case definition required at least 3 of 4 symptoms with asterix
#subjective or objective evidence of fever was accepted



Characteriatics
Growth on:
blood agar
BYCE agar
BYCE without L~cysteine
Pluoteacence
Oxidase

Catalase

Celat tnanet
+

Ureane

NO3 NO2

Acld from cerbohydrates

e
-lactamase

Hippurate hydrolyais*

*Phenotypic charscteriatice which

Table 2

PHENOTYPIC CHARACTERISTICS OF WO-44C AND OTHER LEGIONELLA SPECIES

help differentiace WO-44C trom other leufnoalin.

H0-44 L, pneumophila L. bozeman{i L. dwoffii L, gormanii L. jordanis L. longheachae
+ + + + + + +
- dull yellow blue-white blue~white blue-white 1 dull~yellow
- + - - - + +
+ + + + + + +
- + + + + + +
- - - + - - -
- + + + ND - + or -
+ + - - - - -

L. nicdadedi

dull-yellow
+

+



Table 3

MIC OF SELECTED ANTIMICROBIALS AGAINST W(0-44C

rifampin 06 g/ml
penicillin 25 g/ml
erythromycin S5~ g/ml
cefoxitin .5 g/ml
doxycycline < .5 g/ml
gentamicin 1.0 g/ml
chloramphenicol 2.0 g/ml
sul famethoxazole~ 4.8/0.25 g/ml
trimethoprim

Courtesy of Linda K. McDougal



Table &

DNA RELATEDNESS OF W0~44C IO
OTHER LEGIONELLA SPECIES

Source of labeled DNA (WO-44C)

Source of unlabeled DNA RBR (60° C)
WO-44C 100®
L. ranewmophila (Philadelphia 1) 2
L. bozemanii (WIGA) 3
L. micdadeti (TATLOCK) 6
L. dumoffii (NY-23) 3
L. gormanii {LS-13) 5
L. longbeachae (LB-4) 5
L. wadsworthii (81-7164) 3
L. jordanis (BL-540) 3
L. oakridgensis (OB-10) 4

2RBR = relative binding ratios = (I heterclogous DNA bound to
hydroxyapatite)/(Z homologous DNA bound to hydroxyapatite) X 100

DAll reactions run im duplicate. Reassociation of WO~44C DNA in homologous
reactions was between 51X and 71X (59% average). These are arbitrarily
designated as 1007 and heterologous reactions are normalized to them.
Control reactions coataining only labeled DNA showed 0-1.5%Z of labeled DNA
wae bound to hydroxyapatite. This background binding was subtracted from
heterclogous reaction results before normslization.





