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Fewardaiella farda was isolated during etiologic and epidermiclogic investizgations

of dinrtheal dizeaze agents in man and foe Enlerebacieviacean inovarious species of wild-caughd
animals in Panaméd. A rotal of 50 steains weee recovered Trom approximately 13,000 specimens
culfured beoween 1565 and 1972, Inthis perdod, Sdwardsiolln was molated Trom ten individuals
with a clinically diagnozed diavrheal svodrome, while 20 of zome 3000 pecsons from rural
wress were gsvmptamatio carriers af these organismz. Bodward siella farda was alan azsacialed

with two fatal cases of extraintestingl infection in man.

In hoth cases liver abaoess was a

pridominant festure,  Edwordsiells was net demonsirated in elther sympromatic or asvmp-
tomatic person: from wurban areas. Sdwerdsiella forde was present smong some a1 dthe wild
fauna of Panamé: various species of animals including soakes, toads, monkeve, and opossums

harbored this arsanizm.

Edwardaielo torde, w recently described Sy
sproivs jor g group of Grom-negative motile bacilli
conforming to the definitions of the Family En-
terobacteriaceze and the Lribe Edwardsiella’ has
been incriminated as @ posahle agent of diarrheal
discase in man only infrequentls *

There have been lTew reposts on Hdwardssella
in the lHerature since Lhe group was recognized
Iy [zpaness nvestimators who iselated these bac-
Leria, primarily from veptiles; of the 230 sirains
reporied by Sakazaki, five were recoversed rom
humans with acute gasiroenteritis.”

Since there seem to be indicaticns thar B farda
mav be gzsociated with gastroenierits and diar-
rheal dizenze in oman, additional mformation s
desicatle in order o assess the cliologic relation-
ship of fdwardsiella with undifferentiated diar-
thea and ether infections it tnan.

Drring the course of etiologic and cpidemiolugic
imvestigalions of diareheal discase agents in man
anl of Eoterobocteriaceae In many species of wild-
caunght animalz o Manama, £ forde was izolated,
A dew ol our Hdwoerdsiello jsulations bave been
mentivned in previous reports” " but the madority
af our isclaticns ave deserihed in the present
e

MATERTATS AND METHOGDRS

Between 1965 and 1972 our labaratory cultured
more than 10000 fecal specimens Crectal swalbe

Aceepied 0 Mav 1977,

* Address reprint regquests Lo: Tir Mireel Koureny,
Gorgas Memorin] Laboratory, PO Box 2000, Balbes
Heights, Panama Canal Zomne.

aned feval szmples) Tor enleropathogenic bacteria,
These were collected from 3061 dinrcheic and
asvmpiomailc persons in orural commuanities s
from 3,363 individoalz with and withoal digrrbes
B ourban areas, Tuble ©oshows the coamposition
i the Buman population studied. In the same
period, mwore than 3500 animals (peimales, mame
tmalz, birds, eepliles, and gmphibiins? were alzo
examined for pathegenic enteric bacteria

Fieldd ami lahoratory mechads Tor aer hurman
studies bave Leen veported elsewhers: ™" bricfly,
rectal swabs were ohiained Toom children under
I wears of age, and fecal samples from older
children snd adultz, Specimens were examined for
enteric bactevial pathagens, fncluding  Fdsoord-
stedle, by melhods deseribed previously ® Y The
primary emphaesiz was on sSolation and dentificn-
tion of the cormmon enteropathozens (Shigella,
Salmpenella, enteropathogenic Kechericfle coli and
Arizenad, Tl salislactory ilentificetion of £d-
wordsiellic became o special concern o us afer
viar first case was identificd in 1063,

For our studies, we considered a person to have
dinerhen i he, o responsible person, o a phvsician
veported that five or meee Loguid or semi-liguid
stools had been passed within a 24-h peried.
RBlocd, pus, or mucus in single liguid stool,
regardles: of the sumber of stoals was alae con-
siderved as diarrhea, Clinieal datz including fever,
varmiting, dehsdeation, and abdeminal ermps: or
pain were recotded, a5 well as the presence or
absence af digrrhea during the week previous o
the clinical and  laboratary  cxamination,  The
consistency aeel appearance of the fecal sample
wag alan noted,
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Toaner 1
Clanppasition of Dhe bhumar popadaiion exemined for Fdwardaielln tarda by lacation and saciorconomic con-
ditions, Parami, 1665-1972

hpc Eronp
Pepalatian fvrs Uhiniral siazns” N, s, N g, LR T

Non-urban

Rl Al pges ALD 3TRY 34 1.2
Dhewp Jorest Acdulis A4D 154 i 04
Llvlsan
Sectors of ity
High income Al ages 13 353 o] -
Lovw to midddle invome L-12 A4D 136 0
Lew income 02 1 2130 il -
Cantrols {urlaz anly)
Huospilal personnel 1# 40 A 235 W] -
Non-diarrhele infants () A 206 0

* AL psymptomatis) I diarsheal disease.
Foleslucles soudent oiczes, heapital wides, aned Rl Cress calunteers Trens b, micdTe, aned high tncorme wrms of citw,

Nonhuman primales were captured inoremote four serzins, all were oboained from fecal samples.
forested areas in Panamd by professional trappers  OF the 30 strains recovered, 33 (70% ) came from
and delivered to our laberatery within 48 b7 humens, 13 (28%) were izolated from animals,
None of the monkevs exhibiled vverl signs of  and 1 02% 0 was recovered [rom the environment,
cisease noooareival. Reclal swabs were collected
From each monkey gpon arrival at the laboratory
snd an appropriate medium was inocelated with The distribution of clinical illness associaied
each rectzl swal within minutes after the samples  with the presence of Edwardsielle is presented in
were Laken.

Reptiles and amphildans ™ birds, and mam-
mals,' were collected slive and hrovght o oure
laboratory, where porticns of theis ntestinal trpct i
were gseplically rermaved alter death gned culiured
fur eoteTic bacteria, e

Collections made o remote regtonz of  the g
country were handled at base camps {[Fig, 1),

Iufections i Mg

[}

whiere samples af ntesling were |:||:=.L‘.L‘.+"l I sepaTEle
jars conlgining buffered ghveerol-saline solution. "
These were delivercd o the labharatory in Panama
City, and cultores were made uzually within 48 b
alter the animal kad bees killed,

. :
Phe procedures recommended by Tdwards and
Fowing' were followed for bacterial cultures fso- - x - - : ; :

Litedl and characterized by us az E. farida. Selected s ; i . .
2 et - . " B Frorme 1. Map of TPenamd, showing localities

alraitey were senl for confirmation Lo the Center  where Ediardsicla forde was found in man (N
for Drizenze Control, Atlanta, Georgia, 1110, animals (Moo 5, L0, 12-18) and in the ehviron-
) ment (Mo, 193, Localivy Noo L, Mendoga; 2, Represa ;
3, Caimitillo; 4, Culimda Larga: 3, Sania Fé: &,
Chepigana, 7. Zanguenga; 5, Buenos Adres; 9, Capira ;
Atotal of 30 8. farda staing were solaled froon 100 Pavoray 11 Tonnsi; 12 Sasavdiy 13, Cardenas
Willage: 14, Aguwacate; 15, Madiden Roard; 16, Santa
Eita; 17, Ceren Ouia; 18, Panama ity 19, FL,
Puhs and 1932 CTalble 2o With the vxeeplion of  Cluvton.

RERULTS

appraximately 19000 specimens culiured between
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Tanry 2

Sowrees of Felwardsiella taeda fsofations v Porama,

Folcy 1463 1065 Leny
Human

Stonl 1 13 13

Liver - - -

Blood
Anmimal

Stool i )
Envirenment

Scwage

Tolal 1 14 17

Table 3. Thiz infarmation was ohtained by either

a physician’s examinacion of the patient or by
direct nterview with the palient’s patents or the
person respansible for the family. In the 7-vr
perind fromy 19463 to 1972, B faedo was isolated
fromy [0 individuals with = elinically diagnosed
diavrheal svaidrnme

0 some 3,000 persons whe participaied in ogr
survenvs for Fnterobacteriaceae in rural areas, 20
were found to be asveptomalic carciers of Fa-
swnrdgiefla, Agents generally regarded as entern-
pathogens were ool solated from these carriers
Family members, gr the time the fecal specimens
were ehtained, had diavrhea or a previogs history
af it. Mo data lor diarrhes were chizinable for
fonf the 20 carrices. &, forda was also recovered
twive from an individoal with 2 liver ahscess, and
coce feom @ opetient hespitzlized for septicemia,

Ipaf-reiz2

SEher o seloes Ly ovear

19065 1905 [RHTH 197 1473 I'iztal
. - 1 Kb
% = 2 = Z: 2
1 i
3 1 4 ] 14
1 i
50

Diteseinnd mfections

The clinivs] cases observed in Lhis slucly re-
vealed that diarcheal illness was cheracterized by
warery stools and intermittent low grade fever
(AB-33.5700; voamiting was abserved o 7 oof the
13 cases. The mast commoen complaing was of
intermittent disrrhes, with five or more soft or
liepedd stoole a day lasting from 2 to 5 d, and
aveasionelly 2 1o 3 whk One person from whom
o darda was recovered was o S-ve-ald man who
was il for 6 divs with diarrhes, e experienced
accasional  vomiting, complained of abdomingl
painy, and passed very louid stools noup o B0
howe]l movements per day,

Of the 10 persons wich intesting] symproms,
aily 1 patient, F-vr-old man from a rueral
village,

H ]

manifested a more severe Form of diar-
theal illness, e gave a history of fever, vamiting,

TasLy 3

Felwardsiclla

Clinical diagnnsis Spwecinem sourcs

recta] sweh
Stanl or tectal swab
Stool or rectal =wal
Liver hiopsy {pus)
Blool

Stonl of rectal swal
Zloal or rectal =sweh

Acute gastroenteroralitis Slool or
Acule eolerocolilis
Chrenic enterocolitiz
Liver abscoss
Sopdicemia
Asvmpbomatic

No information

Tetal

* Tncludes theee izolations {mom the same individua! examined theee

Lardin Foe o sva glomalic aud o plomatic persany i

‘e, 1RGS-TUTE

pridaae e

Numler

l pressons with &
Amn mroup {yrs)

Foowit 1ed 50 1034 15-10 2049 70
i [ - 1 o o z o
1 i) 0 1 8] 0 0 H]
2 iy D Al 1 [ I °
1 W] 0 ] £ 0 ] I
a h o ] O o l o
5 1 I 1 2 1 k2 t
i z 1 1 ik o Y 8]
1 15 6 6 T IS |

s Al G-mal inlervak.

lwo iselations from biopsies taken | mo apart frens che sane andivideal,
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ared hlocdy stools along with diarrkes, and was
hospitalized with evert signs of debwdration. He
was nlocted with hotl & darde and Shigelie
Hexmeri tyvpe 3.

Cme af two females disgnozed as having chrenic
cnterocolitls was a 4d-vr-ald hiegsewife from a
remote raral community: she was examined on
three different ocessions at Gano intervals, and
cach tisne sk bad diavrhea without fever or vomil-
ing. A daeda was dsolated from liguid stoals,
while ne ather enlerspalhogen was fourgl,

Haleaintesiland infeciions

AT Tvre-old womar was admitted o the hospital
with phedominal pain and fever, and liver shecess
was dingnosed, There waz ne history of vecent
dvsentery, Although labaratary sxaminations of
malerial from slonls were pezative Tor Fafamoeba
aixdelytica, she was treated for amehic infection.
Becanse the patient did net cespond to therapy,
pus for bacteriological culture was altained fram
the abscess by needle aspiration. &, foedic was
ehigined nopoee culture and its suseeptibilicy o
antimicrebizl agents was tested by the modiliod
Kirla-liaser method, which revealed in viere
sensitivity to amgpicilling tetracyeline, kananncin,
culistin, ervibromycin, and chloramphenical @ i1
was resistant (o zulfadiszing, oxacillin, linconycin,
atd cloxacilling Although the patiens’s condilion
appeared to dmpreve slightly, antibiolic treatment
wits unsuecessiul A second sample of pus taken
4wk larer alzo revesled growth of B farda with
the same antimiceabia sensitivicies as the first
isolate. Despite revised treatment with angdbiolics,
the patienl contivued 1o deteriorate and died on
the 50th hespital day, The cavse of death was
given as liver abseess o inlestical oletroction.

The second case of extrainiestinal infection by
B foedo was inoa 33-ve-ald male farmer who was
hospitalized with an aoute febrile illness charac-
terized by epizastric pain, vomiling, chills and
fever, dark wrine, and wellow staining of Lhe
conjunciivae of 4 whks” duration.

On admission, physical examination showsd a
critically {11 patient with rapid respiration, hypo-
tension, icletus, and distended  abdemen.
Fver and spleen were enlarged, and there was
edema of the lower extremdties. Cultures of Bload
obtained g few hours after sdmission vielded &
dfardi. Examination and cultore of fecal speci-
mens were negative Tor B farde andl other entero-
palhowenic bacterda, and for £, fdvielviica. Lak-

Thie
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Tapse 4
Inciderice of Edvardsiclla farda in Paramenion wild
animaly, [REI-JeTE

Hest anizanl £ prvi.
Reptiles
Lizards A0 Rl -
Snakes 27 i i 5.0
Amphibians
Timzclz 1 i ¥ 34
Froms 9 hi o -
Mammazls
Muonkevs A (] 1 0z
RBals 7} 1068 o -
Ulpossims 3 A0 s L
Eas NIIE ES 4] -
Sloths 1 11 0 -
Rabsbails 1 3 n] -
Hquirrels i 2 [¥]
Kinkajou I 1 i -
[(Minge 1 i 8] -
Avrmadilln 1 1 [ -
Kirids iy ] PlA 1 0,3

W, e deLeniminei.

findingz  included  marked  anemda andd
elevated uren, creatinire, and bilirehin,

Despite treatrment, which included antibiotics
Cpenicillie (3, gentamicin and ampicilling, the
patienl deterierated with svmploms of dissen-
rated intravascular comrnlstion,  Treatment with
heparin for consumptive coagulopathy produced
onlv o temporary imprevement, and the fralicnt
ied oo the 5th hespital day. The autopey report
listed the causes of death as choledocalithiasis,
cholaigilis, multiple abscesses of the liver, sepsis,
and indravascular ceagulatinn,

aralo e

fufections m Wild Awiwials

sSpecimens were exsmined from a total of 3351
animals vepresenting various reptiles, amphibians,
mamials, gl bivds.  Edwaedsiele farda was
islated fromy the dntesting] contents of the Tol-
lowing aninzals:  soakes (3%); toads (59%);
monkeys (0390 vpossums (L0557 and binds
05% Y In additien, one of the snakes found
posilive for Edwardsielln also harbored a strain
af dArizena, and eoe apossum had a2 double infoc-
Iicm Fogordsielln and  Safmawetla The
highest incidence of infection was ohserved in
toads, while the lewest was in monkeys (Tahie

with
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Fidwardsiclla 1arda infections in paviouns spocies of Parasorian animals, 10651073

st sintmal

Celleedion site

[RES LT Halxitar

Aplys drdviegatyy Cnighl monkey )

Hufo merivny {giand toad?

Iheel fdie apaesefralis (rommon opoessiumm
Newodow sp. Csnake)

Befo maviias (giant tosd)

Leimadophis ap {snalod

Clidresdes sp. (snaked
Poendobog 1

ey {smake)

Erwifronbamprus bisonus
Sevearfom pliv: pags (King Valluee)
Fhrlander opoesiene CTogr-eyed opossm )
Sl iy ovdes i Slaiie (COMUIMON QPSS ]
Phitender oposaem Clour-cved opossum L
Phitender oposswens Cloar-cverl opossum )
* Bl

= Dlanhile
= Thrnahle

L
iz, L lardioand dezown 3o
N, FoL Parale amad X recfadin

A, Mool signs ol Gisease were obmesved whin
the amimals were capiured, and no  siEoficant
lesioms were noted in their intestine. The greatest
oumber of the animals survesed wore rats, rente-
senting seven genera, but ne B farda dsalation was
made from the 1065 specimens stodied. Other
species ol animals examined  included  ralibics,
sguairrels, kinkzjous, olingo, ane arnscillas, b
these were not as abumdant or were poboas
successlully rapped during oo sooudies {Tahle 43,

Nearly all the animals weee eollected mo deep
virrin forest ar in Isolaled racal arcas :’I"i\-._-;, 13
The various species of animals positive for
faede gnd the wvpe of habitet characteriztic of
the region where Lhes wess trapged are showe in
Table 3.

Foolpifon from the Enwronnient

Pruring stadies on the design and uze of stabiliz-
ing ponds as an sconomical, simple, aned efCicions
muthod for treating domestic sewage in the trogics
frnuscript in prepoaration ), certain Biolagical
parameters that influence the fate of enteropatho-
genic bacleria were vesligared, Weekly samples
of sewapge were tgken from the pends over a
perind of 3wy and cultured for Enterchacteriacene.
Unlike Sofworielin, which was Urecquently Esolaled
from: both influent and cEfluent sewase, £ ftarda

was recovered only onee from influent sewage.

Pacni Deepy Torest

BRI Coastil lorest
Sunla Fe [heaq inrest
Pazama City Grassy wrbam grea

Cardenas village* Secondary Tores

Sasardl Coastal forest

Aot Moungain villagze
Maelden road Secantlary Toresl
Asaenle Mcunizin villag

Dreapy Torest
Seconclary Torest

Cerra {uin
Santa Kita
Santa Rita
Sania Rila
Suntla Kila

Seconlary Torest
secaniliry Torest
Secandary orest

PISCTES 0N

The diagnosiz of & fecdi infeclion depends
solely upen the d=olacion and characterization of
the orgemism i the laboracory.  Becauze ihis
Bacterium may b omdssed, oot loaked for, or
confused with other bacteri
are similar to these of Fdsged-
sielln, veparlz of such infeclions inoman aee [ow
We believe that the incidence of cdwardsicllosis
muay Beogrealer than indicated by the literature.
Taowewer, there s growing evidenee thal & fieda
cinoand does cavse human disease, thus under-
sepring the pathogenic patencial of this orgnism.
[ general, Kdwerdsiclla has heen more commonty
assvcialed with gt and chronic dizeeheal By
dvores 551 ar has heen detected in the feces of
patienls withoot dinrthen.  Suill less commenly
riported are dsolalions of Lhis agent Trome blomd,
waurds, throat abscesses ' and from sping] fluid '
It is believed that the arganizm is capable af
prodeciog disease palterns similar to these caused
by salmoneilae,

The present communicalion on spondic cases
of M. forda associzted with acate and chronic
diavrhea (Talle 37 lepds suppart to the growing
evidence of the velative importanoe of this agent
in undifferentiated diarebes, The rore common
buicrerial palbogens, Shigefin, Solmonetin
and enteropathogenic Mscherichiz coll, have been

whose hischemic]

vharactoris

. Arizina,
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accepted for many vears a8 causing gasiroenterilis,
bt these agents and Entamoshs hestelwiion, midi-
vidually or in associacion with ane or mere of the
others, ardinarily can be demonstrated in ooenly
abival 207 of Lhe cases of dizrchea in developing
countrics,  Infrequencly, the isclation rate far
these organistms reaches 40%, Therc is need for
fnvesligation of sgents not ordinaly considerad
in relation toe digrrhes]l dizease, and fos furether
mformaticn en potentially  pathogenic  agents,
sssociated with or caesally related to this syne
deoine, thal may zccount for some of the cases
ol ddiarrhea. Bazed on the work presented hers,
it is conceivable that Edwerdsiells may account
for a meaninglul feaction of diartheal cases of
undetermined cliology.

The peographical distribueticn of bhuman infec-
tiens with £, fards in Pacama seems 1o be cone
fined Lo the raral and Torested gress, Rdeardsiells
was nol demonstraled in cither symptomatic ar
agvimplomztic individuals in the wrban zeries of
cur studies {(Table [, which repeesented pogua-
Tation greups draswn Ceorm all major sociocconomic
seciors of Pasama City. A recent survey for
emteric pathagens inoa cross-section of the general
population of Fapamd aged 0-10 ve from 31 rural,
setri-rural =anel urhan commuonitivs revesled chat
3004%7 of 1,17% children cxamined harbored
Eotaredi. Al dsolates came from different cural
areas” Despite the large nomber of individusls
examined during the peesent shody (2040 from
rueal amd 33635 from arban areas), Edwerdsiclla
wag found infrequently (Table 130 This may bhe
due to ensvironmental and hosl characteristios
which influence the host-parasite interaction, That
FEdwvirdsielln was Isolated onlv from populations
in rural arcas mayv be due to greater exposure Lo
cnvironmental risks of infection in rural Manamd

Human infection with Sdwardsiefo, whether
svmptomatic or asvmptomatic, may remain cir-
cumseribed o the intestine ar may involve ather

orgens and svstems by divect or indirecl, avenues,
Adeuate cata have been cellected elsewhere Sar
specific extrainlestinal ielections caused by this
agenl and resulung in owvert disease 1 I
Panamé, so (ar we have ohserved two fatal cases
af liver abscesses azzociated with this orgunism
COne of these was a selitary Iiver abscess; in the
ather there were muolbiple liver abzcesses with
ascending  chalangilis, sepsis, and  intravascular
roarulation.

Edwarddsiolla forde has been isolated only rarely
fram  domestic or wild andmalz. It was  first
reported i Japan and characterized as the “Asa-
kusa group’ in the family Enterobacierizoeae,®
Mupst of the izolates were from snakes, two were
iromy seals, and five were froon the feces of hu-
manz affecled witk cigeebes Several infections
i cattle and pips, and one from a panther have
been reported.! Y Bdwardsrelln tarda was found
inoazsaciation with cnteric disegse ino aguatic
species of birds in several instances. in alligators,
and mnoone caze of hemarrhagic dizseaze inoa Tizsh
ilargemeuth base) ™ The oeganisrn has slse heen
recivered foorn g ses Hon and an Avstralian skinlz,
and hgs heen reported to have caoused diarrhea
and sewvars enlerilis inoan ostrich Y Spperal
species of turtles have been foond e harhor &
fprelin, andd it haz been reparted az & pathogen of
channel catfizh in the Usnited Spaes =

The present 5I.uf|';' revealed that £, fardn wis
present among sume clements of the wild fauna
of Panami, and that they might be nacural cavriers
of this potential patkogen,
Foareel i variouns species captured In dense jungle
and in farested rural areas (Table 31, Hirh
infection rates were determined In several specios
of snake arel the giand toad, which are widely
cistribualed in rural snd forested gress of Pansmi,
The giant toad (Bufo seeriegst owas the only
species of amphibian infected with Edwardsiella,
and enly one night monkey (dotws trivergatus) of
zeveral species of nonbuman arimates expmingd
barhared this vrganism.  Although not as com.
monly mmifected as foads and snakes, oposzums
were found to harbor &, ferde. Unlike snakes, the
species of apossums Tound infected are usually
prezenl in or onear ateas of homan aclivities in
their eanstanl sexrch for food. and could serve
as g storee of infection for man, his livestecl,
poeuliry, and other domestic antmals. The foraging
hahits of opossums alsa being them inle closer
ool adct OF all ke
avign species sampled, B fard'n was jzolated only
eoce from a King Vulture (Sarcorkamping dapa’,
captured on & mountain top (300 m elev) inoa
remote, dense junegle arvea.

The natural hehavior af animals mav inflluence
infection and spread it Lo ather species, including
mip, i the rural gnvironment. It iz possible that
they may act as carriers of Sdwardiieifla and
contaminate their patural surroundings by fecal
sprend, Hdwordsielly torde may be transmitted

The organism was

wilk hgmaans in the forest,
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from one hosl te gnother inoaoway similar (o the
transmission of Salwmensifa, when bieds lock s
feed  together, or when animals live in close
proximity in groups, providing the ideal epide-
mialogical condilions for spread of infeclion,
Soane specics of snimals play an important part
in the animal food chain, for example in the case
ol a znake exting an opossum which, in turn, has
eaten a smaller animal harhoring  Kdwardsiedla;
e Lhe King Valoure eating 2 small anima] infected
with this agenl.

In rural areas, where ingdegquate sanitation pre-
vails, humaes may be infected by ingesting Tood
and water contaminated bv K forde from the
excreta of animals, thus spreading the agent in
the same manner ather intestinal pathogens are
spread,  Children, in playing, alzo may transmit
thi polential pethoger from the grourd directly
Ly the mouth.

The accazional presence of  Bdwardsiella in
zewage is nal surprising, Carriers of this oreanizm
were detecte] amoeng persons working and living
i rural arzaz, and the probability that &, faedi
will sccasionally enler and survive in sewage is
quile kigh, Where pollution of surface and under-
ground water by human wastes or sewage is high,
health hazards mayv arise due 1o conlamination of
drinking waler. Thus, K, farda may contribute to
the endemicily of diarcheal dizeazes in arveas lack-
i sanilary facilities,

Despite the apparently widespread distribution
of B farde in o man and gnimals, clinical human
diseise associated with it s nat commaen or is ool
being reported. It may be thar special eoviron-
mental or etiological conditfons sre necessary to
result e overd disease—inlestinal or extraintes-
tinal, This repart wdds Lo the growing evidence
that £ daeda 15 oa potential pathogen and can
cauze serious disease in humans, [ s necessary
for clinicizns and bacleriologists to become more
fardliar with this vrganism wnd to be more aware
af the various clinical conditionz that infection
may cause. Finallv, it is within the capebility of
most laboratories dingnesing enteric infections to
molate ard idenlily £ farda,
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