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ABETRACT: A dotal of 1,819 infauts with
presence of entercpathogenis bagleria,

dizrrhes
Resulls of the single rectel-swal cultures frome these
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werg examined in Panami Tor fhe

[.:Llull.; revedlied o wery ||,-.~. provalence {7 '-_i""z vood all pathogens. Entesapathogenic Fegle-

cofd accounled Tor 5%

ol isolation of & colf,
with dizrrhea onl
baruf, Fhigelin infections

occurred o the more severcly 1 infants, inowhom other sympldams
When the digrrheal cases wore gronpesd by severity

(13% 0 waz found o the dehwerated nfans,
theaughont Panamd City, sumeesting that

In the lesser developed countries of the world,
meluding those i Latin Americe, diargheal dis-
epzes gre a major problem in public kealth, The-
apte the dif Ticalties and defecrs in the registration
ol wital statistics in s clear
that acute digerheas are a principal couse of infan
moriality and Lhe nzajor canze of merbidity ameong
nfants and voung children,'

Studies on dizrcheal dizease in México,"" Cuate-
and Costg Rica™ have provided heiler
miormation on the incilence. prevalence, and
distribuation of Sieetfe, Solwmonello, and entero-

These conntcies,

miala, i

palbogenic Buclericlie cofi and the extenl Lo
which these pathozens cauze acute diarrheas in
Centrgl Aaerica,

I Panama, diserheal dizserders lilewise are the
miajor heallh bazand of etz and young children.
Although  gastroenteritis and b
becn reparteel as the leading causes af death
childven during the Tirsl Tew wears of lfe™
lictle 15 known about their etiology, We underiook
i hasic epidemiclogic and eviologic datn
fer this country,

Shigella haz heen demonstrated fo be the most

colitis oy
VIrY

Lar ol

cannmon enlerobactierial patheogen n the general
papulation of ving children with acoce izreheal

disease in Cualemala,™ Meéxica™ a2 Flary 1. B

Accordingly, o osimilae sibualion was anticipated

inn Penamd. For this reoson Shese dala coneern
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, higella I'-:,'nl 1. 5%:
cnternpat hogrens 1-(||'='|,|'_'Lh wore debermined ; 82, col
Enteropathogenic B coli and Sefwonelln were isolated Trom infints
as well as from infants with diaerbes and other symptoms.
woere net encounlered ininfants with diarches alone.

camd Salmonedla for L2%. Secolyvpes of the
033505 was found in 35.4% of the instances

Oy Lhee other
Shigelloss
aocormpanied the dinrchea.
of symptoms, the highest rate of infection

Tsalations were all from acute, sporadic cases
fhi soree of nfeetion was not localized.

facterisl
disease of Panamardan infants,

onty the ctiolegy ol acute diseeheal
Mooaltempls wern:
el Lo investigsle enteric virnses or ciher para-

sites,

MATERTATS AND JETHODLS

This investigation was conduacted from | Feh
ruary 1964 through 30 [amuary 1963 wmang 1,510
miants 24 monihs of age or less. residents of
Panama City and sueraunding ares, whoo attended
the outpatient clinic wt the Children™s Hospital

m Pangma City. Al childeen weee soreened
threush thiz clinic, Selection of “diartheal™ cases
wis made throwgheut the peried of study by

the same six physicians, who copsidered @ patienl.
to have dizerhea 5F this was the major complain
far which the infant was brought for medical
attention azmd b the parent reported that Dive or
more stoels bad been paszed within the 24 houwrs
preceding the clinke T LS
or bl when repartil, was considered indicative
of dligrrhea regardless of the nuwmber of
mevelments, Bazed on these erileria,
13 cases were selected each dey except Sundavs
ane helidavs.

Eeclal  lemperslures
children at the time of the clicical cxaminglion;
infanls with 3TE°C wers
consicderged to be febrile, Drebydracion was judged
e phyvsical examinztion.

visil,  Presence of
el

A5 MY gk

were  recarded  for all

|.|.!I'I'||le.!l'ilf. TS Aver

Onthe bass of lormation supplied ihe

parents examinatiog.

chilil

amd by the  physician's

clinival and epidemiolegic data for ench
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dnfants swith diveehew wad fhase withent evamined for
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were recorded at the time of the phvsical exan-
mavian. Clinieal date incloded state of dehydr-
tion and nuirition. fever, vomiting, and he nom-
Ber of davs wilh dizrchea preceding the elinie
visit, determined from the date of ensel. Infor
malion on medication administered by parents
pefore the hespital visit waz not available,

Condrals for this shady were chosen from
patients attending the clinic for ilnesses olher
than diarrbesl disease and who were repoerted o
hoave been withow! diarrthes for more than 7 ilays.

Both wroops, dizrcheal and contral, were charac-
terized by oage, sex, place of residence. and a
namber ol zocioenvirormental charcieristios,

Eectal swabs weee collected from all patients
and contrnl chilelren by the phvsicizns and sent
Lo the dwratery o seeew-capped fubes containing
a huifered glycerol-siling solution.

Plates of MacCenkey's and S5 agars (Halli-
mare: Biclogical Lalesatory, Ballimore, Mary
Landp were streaked wilk cach vectal swab, and
the swab was then placed ina tube of the coriche
mient medivm Selenile Fowithin 3 bours after the
sanples were taken in the clinic. Afler incubation
ai the selemite ar 3770 for 18 heurs, S5 agar ane
bisruth solfile agar plates were sireaked with
aliguots gnd incubated. Al plales were examined
after ineubation, following the procedures recam-
mencled e Fadwards and Ewing ™

Ten lactose-Ternenting colunies from each Mac-
Conkey's amar were individually transferred Lo
heart-infusion zlants. Afler incubation, viable
and heat-kille? bacterial suspensions (com each
slant were tested against enleropalbagenic £, coli-
specific OB and O anliserum (Difco Laboratories,
Dretreil, Michigan), TBlaod-agar plates were not
wsedd in this study, Polvvalent amd OT antiserum
were entploved moihe shide agelutingtion tests dor
sereening and presumplive identification.

Culeares agelutingting with 08 antizerem were

INFANTS 1IN

PANARA

Tarre 2
Saweplaees Iy oinfeels sonth o digrrked

Infants
Svmplom :'."u'r-.'.] {53
Ihiazvhen only 337 1A
Triaervhen and
Fewver 2= 37,5°C Wz TG
Vamiling 2ih 1149
Feer and vomiting LA ERN
Dielvveddration 334 Bl
Tetsls LaLg L0

then tested aginst O abliserum in Lhe tube agelu-
tinatien test, and agglutingting titers of 1320 or
preater woere considercd  positive.
penic Foceli cullures thas identified were con-
firmed bochemically, These pracedures, however.
didd nol permit & eomplels chamcierization of 4
antigenic components and of H antieens,

From each streaked plate, four Lo six colories
nat fermenting lacluse were fransfereed 1o triple-
sugar iran-agsr zlants and alter incubation were
cxamined biochemically and serclogically for the
presence of Selmenafle, Shigelle, and the Arizong
group of organisms by convenliongl procedures. ™
Slicle zgghatination tests with polvvalent zrouping
antiserum samples
performed onoall colonics giving Lypleal S6ie

Enterpatho-

PDen Laboratories ) were

amd Sltmoerella biochemical reactions, This per
mitted preliminary ddentification and grouping ol
all exeepl the rarer shigellie and salmanellae
seralyvpes. Final examination was performed al
the Enteric Bacteriology Unit, National Com-
mpnicaile Dizsesse Center, Atlania, Georgia.
RESLILTS

A tural of 1LALD patients, varying in age Trom
24 hoeurs to 24 modths, was examined for the
presence of enterepathogenic bacteria (Table 10,
About 749 were under U ovenr ol age.
contrals were selectsd Crom children within the

| ST

e gee group as the study sample, Dving in vhe
same communitios, and, as far zs could be deter
mined. under smmlar socioenvironmental
tiens, only 206 nfants withoot  diarchea were

rongi-

availalile Tor cxaminstion during the courze af
the investigation, About 037 of these were less
ihan 1 wear old.

Table 1 shows the gge distribution of all the
children exgmined. The bwo grovps, slady and
control, were ool cempletely represencative of the
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fenllis of sinple rectol-sieal cxlbires Jrone Infants with dinrrien, grovped fv v ptons @t Gme of examinaiion
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general population because patients of the upper
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Dharrhea unaccompanied by fever, vomiling, or
delivirziion wez observed in 15839 of the infants
studicd. The assnciztion of diarrbes with eertain
other svmploms is summerized in Table 2 Dehy-
deation was associzted with diacrhes i 20.4% of
the cases, amd i these children moee than 707
bad histories of fever and vomiting along
the diarchen. Hospitalisation was requized  or
223 0l the 334 debvdeated infants. This rep-
tesenled 41.8% of this group and 12.3%
Lixtal study cases,

The outpalient status ol these with disrehen
precluded determination of the total dorsion of
dizrrheal illness: however, the number of daws

wilh

al the

from anset until the First clinic visit was recurded,
Filty-elzht pereent ©1.039 infantsi of the cases
exanuned were dll 1 Lo § davs and 40
infants) 4 or more davs before atention was
sought. Informalion Tor the remaining 29 was
net zvailable. In the grovp of infants il 1 o 3
lavs, 70 spescimens C0G% Y were culturally pasi-
tive for enteropathogenic bacleria: i thase ill

3o mere davs, T1ospecimens (7% were nnsi-

]

{73

:‘.i'a.'l.‘:.

Bacterial agenis of possible eficlogic sianifi-
canee were recovered Tmun 144 (7090 of Lhe
Late diarrheic infants examined. OF these asents,
G 0% were enteropathogenic & coff, 2000% were
Shigells, and 14.2% were Selwenells Arizena
arginisms were not found. OF the conlrol group,
Cour of the 206 infants (1490 harbored enceso-

Moo barbaring particular bacteral pathogens

PR (%
20 LRy} 8] i £ 0.0
14 4.0 G 2.0 ] id
Il L 0] - z 1)
14 i 3 1.2 3 1.2
A7 R ] AT 9 127
a5 A Al Ly 21 2

pathogenic bacteria, F, cofi 055 B3 was isolated
from twe dnfants, &, cofi 0111: 134 from one infant,
and £ gl 9119:Bl4d from another.

Anwver-all infection rate of 5.3% was chaervod
for enteropathogenic £, coli in the dizceheic
infants (Table .
cinetral groun:

1

as compared with 1 4% in the

Shfpelly anel Selmowella wore 1,7%
and 1 respectively, s opposed to 0% for {he
cuntrals,

In Table 3 rvesults of the sinede rveetal-swab
cultures from che infantz with digechen are som-
rurized by symptoms ot e time of examingtion.,
Eateropalhogenic . celf and Salmonella wern
dmolated from infants with dizrrhen anlv, as well
s from infants with diarrthes and other symaproms.
L the ather hand, Shigedfa infections were not
encountersd i infants with disechen alone, Shigel-
losis cocurred o the more severelv Ul children
i whem other symptoms accompanied the diar-
then. When the three senera of bacteria fsoliled
were considered fogether, the highesi rate of
mfection, 13% was found in infants with diarrhes
atwl dehydration. This group experienced signifi.
cantly mare enterobacterial infections (p, 0.002)
than any of the athers.

Infection rates for the three pathogens in bech
sexes wert coual. Prevalence rates by age (Table
41 for the enteropathosenic & coli varicd life
between age gproups, Bates for Shigello were con-

siderably lower and generally umiform: these far
Sabwsnetly were the lowest, The differences weore
ot siznificant.

Escherichiz enli, Nine af the 11 maost commen
enderopathogenic vpes of F ol associaled with
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diarrhes ininfantz were i=alated during the course
of this iovestigation (Table 37, & calf 03383
wis most Trequent {354%0, with £, coli 0128
BLZ (270% 0 and £ codi 0111:834 (15.8%) nexc
These three serotvpes sccounted for
cofr recovered and

o order,
50.2% of che pathozgenic &
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Al

rther Reil B8 and Safeicaeiia,

were alao the ofly types encounterad noevery age
group, £ et D110 and 0124617 were not
found.

Shigells. e
isplated s shown in Table 3. A ool
shigellae reprosentiog Lano spocles were roeavesed,
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e fegmer! L the maost Trequenl, accounied for
7% ol Shigelln, It was also the anly serotvpe
fovenl in all age groops. S sewmed was isalated
anly twice, bt 54 dvienie
were i encounternd,

Salmonella. As shown in Table 3,

v and Sk Davedi

S.osind fed,
ane of the 10 serotypes identifled, predominated,

wilh 5. fufandiy and 8. parass next in frecueiey
of occurrence. S soin posd secemnted for seven
of the 21 salmonellae isalated, and was the owly
species appearing inoall age rroups,

Denlde fnfections. In four cases of diasehen,
theee InTants Tess than @ ovear ald were infecled
with bath E. colt and Sotmonello (5 cofi 0111 B4
Aol S panawra; Bocoli CLZEIE and 5. peseoir
and Foeel 0123812 and 8 saimt pasdy, In the
touerth case, in o child 14 months eld, &= eali
O1LL B and S fewner? 6 were Tound.

(TR R

This study was Tmited o 3 sesrch Tor baclerial
pathigens, Other agents such as virgses parsites,
andd cerlain noninfectiows conditions zuch as food
allergies, metzhalic disorders. and enodional #loecs
were not drvestigated.

Clinke procedures did not sllaw (ot metheds of
tvestioarion that might be consicdered idesl, sach
as immediale plating of specimens on selective
mediz, serial specimens from wach patient, or yse
af stools mather than rectal swabs, Uae of 2 single
specimen inoa teanspert medion could be expecied
togive a lower count than inmmediale, direct
plating.  However. all specimens were  plated
within 3 hours, amd we Lelieved that this did no
materizlly reduce the vield of organisms

O ke Lasiz of our data, 7.5% of the cses of
diarchea examined were associzted with enlere
bacterial pathiegens. The predominance of entero
pathogenic B, coli over Skhigella and Salmomella
infections suggests thal pathozenic £, cofi plays
a groater vole inodiarrhes in infanis o this ares
than Skigelie or Sglmenella. The percentase of
isalations for enteropathogenic &, cofi was, ERES T
tively. three and fous and onehali times sreader
a CTalda g0,
Al dsalations were made Drom sporadic cases of

thae Vhose Tor Sideetin and Salmone
2

dizrrher i infants, painting to the existence of
generalioed infection.  No o epidemic
caine du the attention of the clinie during #his

rescrvoie ol

Aluly,

Asvmptomalic carriees of these organisms weee

EADRAMY AND VASOUEZ

Iowmd o Teur of the 296 contrals. AL The tine
ul the stedv, dizrchea waz the single most com-
o complaint in inlants seen o the clinic, The
206 comtral infanls, g3 apposed Le 1815 cases af
dinrrhea, represent che ratie of nondizerieic fo
diarrheic miants seen ducing the clinic in this
study.

Mot unexpectedly, infanls manifesliog the more
severe foom of ddiarrhea vielded a higher percent-

age af bacterial pothesens than thozse with the
mild fvpe (Table 3. Alsa. shig unlike
salmonelosis and pathogenic B, oceli infoctions,
wis pesociated ooly with the more severe diar-
rheas.

The freguent occutrence of & el 03515
Come-thicd of all £ colf isalatest in these miants
is similar ta the findings in the United States and
ather parts of the weaold where i 35 the most
frequently fsolated serolype frem sporadic and
cpidemic outhreaks of diarrhes ininfanls,

Loy comparable investipziions elsewhere, such as
Puerto Rico,™ Thailand. ™ Egepl™ and Indo-
nesia, ! enteropathogenic B, coff was reporied to
b the most frequently found baclerial sgent in
dizerheic patients under 2 wears of age. On the
ather hand, they  were ineonzequent izl among
infants and children with acule disecheal disease
in Guatemala CHv ™ andd in Costa R, ™

The cxtremely low prevalence raies of Shigella

ellisis,

amd Sefarerallo found in this nvestimion are not
incondlict with findings in wther areas. Hardy
atel Watt,™" Flowd ef ol ™ and Dierce e ol
have already established that incidence of infee-
van with Shigelln warics amang different e
groups of children and that this srganism is not
an dmportant factor in diaccheal diseases of sirlw
infancy, but becomes conspicunos in those of
eatly childhood. The lmportance af Sidgeils in
the diarchea of alder children in Panzmd vernadis
to e determined.

Ao fexneri Th was the most commen seralogic
strain recowvered in this study, This eiffered Trom
the findings in Guatemals™ and Costa Riea '™
where cther  serntypes  were mome freguently
solated. We belicve that differences in seratype
izt ribucion iy he aceounted Tor h}' thie [T
ticulzr epidemiclogic conditians prevailing and are
cellectivns of the variation i inferplavs bhetween
infectious agent. hasl, and envirommnenl,

The mirvequont occurrence af salmonellae in
Thess

the miants stdied 0= ot LGOI,
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agents bad ne appreciable part in childbood dise-
thea in Guatemals, "™ Puerte Rico™ and Thai-
land ™ The impertance of Sefwawedls in he
endemic diartheal cdisumiers af elder childeen in
Panama is now the subject of another investig-
i,

The leew percentzge of pathogenic bacieria re-
covered  Tron: cases of cdiatrhea inoour studs
paarallels findings clsewhere ™5™ andd prvzes fhe
question of the actual participation of these agenis
o That thev are recovered
moze Creguently Tfrom dinrsheis than Trom condral
sugEesls q thelr
rale in this disease, Other factors should be con-
sidered in future studies, An aceount of preceding
Trestment—empirical. specific, or nenspecific—
shauld  be oblaiced in erder wo give adegquate
weight 1o the somple upon anzlvsis, A minineum
nuamber of samples shoald be required betfore o
ez can be considered not coesed by pathogenic

in diarcheal

Lizses

cerlain sigmificance Lo

Bacteria, Finally, consideration should he given
to devising media and technigues that would allow
the isolation, i present, of spheroplozts ar the
L forms of & svplese’™ and ether entecic 1
teria. Lt possitle b sty the

1
S T A
waull then be
significance of such focms o relation to diarrhenl

clisense.
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