
STUDY OF AN OUTBREAK OF DIARRHEA IN A CONVICT 
CAMP NEAR SAN JUAN 

By OseAR COS T.\ :\L\)lDllY, :\1. D., and R. A. ~l.\ R I~, B. S.,
 
Schoo] of 'l' ropk-nl :\1('di d IH' of th e U llin'r~i t~· of Port o Ri co und er the
 

a ll~ pi ~('s of Columbin Universit ....
 

In the la tter pa rt of November 1927 we WCl'C requested by the 
Assistant Commissione r of Ht'lI11 It lind th e Director of tho Biolog
ical Laboratory of th e Department of Health of Porto Rieo to 
investigate an out break or <II'Ht e d iarrhea in a camp for convicts on 
the grouuds of the Insular Tuberculosis Sanatorium, about five 
miles from San -Iuan . TIll' sludy was undertaken as a part of an 
investigation of dvsentery ill Porto Rico which wa« alrearlv In 

progress at th e School of 'l'ropical )feelicin e. 

I'REJ,J )ll~ .\nY O Il~F. n\".\ · I ' lO KS 

TIle camp in qu estion contained Iortv convicts, all from the ill
sular penitentiary, togptlll' l' with oIll' gu ard and his assistant . These 
convi cts liv e in three large 1'001llS , a r ra ng ed as shown in th e ac
companyin g- dia gram. 'l'hev are supp lied t he same foodstuffs II" the 
patien ts ' ill the Sanato r- ium with Ih" sole exce pt ion of t II(~ milk. 
which ill th e elise of the convicts is con densed milk, "~lilk1llaid " 

brand. Th e food of t he IIIIt er, however, is cooked at th e va mp it
self hy t wo or t he eon viet s. S 011l(' of t he r-ouviets take care of and 
milk sixty-five cows t ha t provide milk for th e t wo hundred and eigt h
een inmates of til e Sa na tot -ium. The n earest living quarters of 
the inst itution is ahout l in huudred yards l'rom t he «amp. 

At till! time of our arrivnl ( f\ow m b(' I' 22 ) , t h ir ty-two of t he 
Iorty convicts hal l hccn sick with di an'he'a in th e 1\\" 0 weeks pre
ceding, Neither of th e t wo gu ards had heen ill. Th e )!lIarcls lire 
supplied t he sallie fo()elsllltT's as t he convicts hut th eir meals are 
prepared and served at their homos. 

The outbreak start ed Oil No veruhe I' Sth when twelve vonviets were 
suddenly taken Rick almost si IllUltllIl COUS]Y. From tI III I t ime 11111 il 
Novem ber 22ml, tw enty more heeame similarly ill , and new attacks 
or r elapses were not ed i ll several of those first taken ill. 

'I'h e followin g is II typical history of p rlwtieally all of th e eases: 
Th e patient would go to hed appnrcntlv well and dnring th e ni ght, 
gen erally ill t he ear ly morning hours, would awake with an acute 
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pain over the lower abdomen and a violent desire to evacuate. He 
would have to hurry to th e latrin e, an d sometimes before reaching 
it he would defecate in his cloth ing. Defecati on was accompanied 
by tenesmus and pain. Th e stools \\' C1'C liquid and contained alnm
dant mucus. In many cases there was also blood, Stools wer e very 
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f req uent, four to t en 0 1' IIIOl'e iu t wen ty-Iour hou rs . 'I'he patients 
would at once take a large dose of Gl<lUlJcr's salts (sod ium sulphate] 
and in two 0]' three dClys th e symptoms would pass, In practically 
all the eases, however, 11 second or third attack occurred. 

The eonst itutioual symptoms were very mild, ~ l ost of the pa
ti ent s kept .at. work except when evac uations were so frequ ent that 
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they had to re ma in in quart ers, )\0 fever was noticed except in 
OIlC ease (No . :l2). All patients com pla ined of pa in on pressure 
on th o lower abd ome n. 

P hysi cal examinuti on re vealed not hing exce pt marked tend erness 
over the hvpogastric r egi on and slight t enderness in bot h iliac 
regions 011 deep pressure. It is interest ing t o 1I0te tha t every one of 
th e men blamed the re d l)('lins fOJ' t he ir illness, although many of 
them hal} il scv onrl a ttack a f t er omitting the ben us lrom the di et. 

'W it h r espect to th e slilli t a l'y condit ion s of the camp we noted 
that th ere wvre ~r ('at numbers of flips all around , that th ere was 
only on e latrine (mu] to th is flil's an d other insect " had f ree lIeCPSS ) , 
that th e k itchen was t reoly aeccssihle til rat s 1lI! (} vermin , that 8 

stable for horses with 1I11l111ll'l' and wust« stood dose to lI!e camp, 
that there \\'IIS f're e iutcrehnngu in eat ing and d rinkiug utensils among 
the 111('11. and that all or ti ll ' cl othin g of th e camp \\'11" wash ed on 
the prr-miSl '''; hy 0 11 1' 0 r t he con victs . 

It is notcworthv th at during th e whole mo nth of November th ere 
were heavy r ams. 

Th e gl' ]H']'al pl an 1'011 0\\'('11 hy HS in the investigat ion of this out
br eak \l'as liS fol lows : 

1. Hac,te l" iologieal !'itlldy (:1' all The foods and of t he fresh stools 
of all t ill' ocenpuntx of th e camp. 

'I'he huet er iologicul techn ique 1'lIlploYNI was as follows : T he st ool 
was cu l t urt« ] inuned ia te ly i:ft l'r pal-sage, one hOH I' at most a [tel' 
collection. A port ion of t I II~ !'it001 ( about 0.5 grnm) was phll'pd in 
pl ain nut ri ent h rnt h Jl[I. 7,6, an d s hreds of unu- us I'pIlIOYl' d . wa shed 
ill su li uc a11(1 seeded on one -hal l' of Pill'h of fou r plalcs of E ndc 's 
ag ar p II . 7.fi, 1l11l1 t wo or Levinos cos ine nn-t hyl cn e blue lI!!' <lr ( p H . 
7.6. The oth er ha lf of th e pluu- \l'IlS plan t ed with th e supe rnatant 
broth a rtl'I' l-r t iug it set fur thi rt v ininut es. Th e pl at es \1' ('1"(' in
cuhated t wcnty-I uur hour» at ;17 °C and «olonit-s, huth la ero se and 
no n-lactose fl'rlll elllt" I'x, \ \'(' ]'1' picked f rom all six plates, about 15-25 
colonies ill euch elise, TIre e ul t u rc s \rel"l ~ s t ud ied , otlu-r med ia 
iuoeul ut ed, HIll I ilgg llltiua tioll re actions mad e until the orgun ism 
recovered, \\'a s cluss ified. 

I n t h(' (' ;: 1':1' of t he lood stuffs, sa m ples of I'ild l were pl need in tulles 
of nu n-i r-nt bullion, pl ace(} in th e ineuha to r for a half hOIlI', and 
seeding mad e ill t he Wllr d escr ibed a bove witl ; t he supcru at unt broth. 

2, St Hdy o f t he g ross lind m icr oscopic picture of t he fresh st ool 
and or st ained smea rs of t he same. 
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The technique followed in 0111' fecal exam inat ions was as follows : 
In our search for Endamoeba lustolutic« only fresh stools were ex
amined. A hit of th e f('(:al mater iul, preferably that containing 
mucus, was diluted with normal salt solution and examined under 
the microscope without a warru stage. If er sts WCI't' l'ouml they were 
identified in II 8('('01\(} smear made with iodin as the diluting flmd. 

In cas es W!JP1'C aruochao were Iound SIlU'lIl'S W Ct'(~ fixt'd in Schaud
inn's fixing fluid CllHl stained wit h iron-hematoxylin. The same 
procedure was followed in th e final examination 1'01' l:ysb I'XI'l'pt- that 
in this l'aS I~ permanent preparations were made from all the stools 
examined. 

3, Hemoglobin l'st inllltioll ( Da roi , total whit e ,1I1l1 r ed blood cell 
counts lind differential counts were made in I'ig'litl'ell of the atTeded 
men and five of the unaffceted. 

Bacteriological findings ill case 0 f the foodstuffs and rf~CNI are 
given in TlIlJ!c.s 111m} tv. 

At th e first. examination made by us most or the stools were verv 
mushy and several were d iurrhneie. Mucus \\'as J!1'('SCllt in them 
only in slightly ahnorrnul amounts. Blood was visible microseop
ieally ill a large lI11Jll her of them, hut onlv ill four l ~as('s was blood 
discernibk; II,\" the naked eve. Endumoebu Itisfolytil'{/ were found 
ill three Cases. Actively motile umoehae with ingc:4cd red blood 
corpuscles were never observed, In three more cases small amoebae 
were seen hut it was impossible to identify th em hecnuxc cysts were 
not present awl stained preparations could not be made Irom the ma
terial, Vegative 1'01'11\:; of Etul, coli were Iound ill another case. 

Stools passed after the taking of a saline purge were obtainable 
ill seven cases out of t he eh"vpn to whom the purge was administered. 
The three I'1l!W;; previously found to be infected with End. hisfulytica 
again showed t he amoebae in their stools, hut the reiuu ining four 
cases proved negative. 

The results obtained in our filial examination mad e fifty-rom' days 
after the eessat ion of symptoms arc given in 'I'able In. 

All parasitological findings, actually made ill (JIW 01' another of 
the axaminat ions arc given ill Tables II and IV. 

The results of the study or the hlood arc given in 'I'ahle IV . 

DIS CUSSION 

'In our bacteriological study we failed to make unaiirobie cultures 
of the foodstuffs and feces. 
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Thc inability to 111111 dvscntery or oth er allied hac ill i in any of the 
feces, although fr esh samples of these wore st udied, leads us to d iscard 
this group of organisms as a possible fac tor in t ho on tbre ak. The 
absence of definite can st itutionnl distnrhanccs, including feve r, in all 
of the eases is 1I1 ~0 against su ch an et iology although many cases 
of bacillary dy sentery do present YCQ' mild man i fcstatious lit. t imes. 

'I'hc blood piet ur e of th e cases stu d ied (lid not throw any lig-ht 
on the problem. The high percentage of cosino philes a1111 the 
anemia Found in some can Ill' expla ined hy th e presoneo of helm inths. 

0111' prntozonlogieal find ings clearly show that about on e-hal f of 
the diarrhea pa t ieu ts must have heen infect ed with gild. histal utica. 
This estimated percentago incidence. th ough high , is not unduly high 
for Porto Rico. He gJJ<'I' ( 1!)21) foun d End, It istaty! ira in twelve 
per cent of eighty-tlne« stools from henlthy individuals from di f
ferent parts of the 1:-]111111. Aceording to his figures the estima ted 
incidence would han 11('('11 th irty-six ])('1' rent. Hill and Hill (1927) 
examined 2(i!) persons from 1he gen eral population and found 10.4 
pel' cent in feet cd . From their figures th e esti mated incid ence would 
have been :n ,2 per cent Ior th e general population. 'I'his figure for 
the whole population necessarily means a mueh higher percen tage 
for th e 10W~I' , poorer classes to which our convicts belong. rr in 
addition it is recalled that th ey for m part of an institu tion , .1Il 

incidence of End. II islols]!ica above the avel' ag"(~ would he expect ed, 
These findings, together with some th eoretical considerati on, we 

believe rule out End. histolyt lea lIS t he cans!' of th e diarrhea. From 
the work of 'Walker and Sellards (191::J) it is clear that. only a 
minority of the ind ividuals in fected with Encl. histolyfim show
symptoms at one time or another and it also becomes apparent that 
there is not a definable in euhatiou period in amoebiasis. With th ese 
two fa cts in mind and from what we know about the transmission of 
End. kisfolyt ie« it is impo ssible to understand how th e forty men 
could have become infected simultaneously or how eighty pel" cent of 
them should have rome down with symptoms at. nearlv the same time. 

The presence! of Ohnrcot-Leyden crystals in about fifteen per vent 
of the stools examined has 110 significance because they are known . 
to be commonly found associated with hookworm and other helminths 
( Ash ford, 1911 ). 

st !\1?IL\RY .\1'1) CO~C LUSIO ~ S 

Th e r esults of a bacteriological and parasitological study of an 
outbreak of diarrhea affecting thirty-two ont of forty persons Hying 
und er the same conditions in a convict camp were essent ially nega
tive, in that "no bacterium or protozoa was found that could be 
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considered 'r esp onsible for the disturbance, No organisms of the 

typhoid-dysentery group were demonstrated and End. hisfolytic([ was 
ruled out on the basis of the com p ara t ive incidence, 

Since anaerobie cult ures were not. made, the possibility of an 
anaerobe as the cau se must be cons ider ed . 

Another possibility is a non-living chemical irritant derived from 
or associated wit It on e of the foodstuffs in the common dietary. 

'I'hese negative findings arc considered wor-thy ()r publication 
largely because Ow frequency of intest inal disorders in Porto Rico 
makes it. advisable to plat-e on record all systemati« st.udie«, whether 
conclusive 0 1' not . 

\Vc wish to thank Dr. A . F ermis lsern , Assistan t Com missioner 
of Health, and Dr , 1'. Morales Otero, lIirector of the I'uhlic H ealth 
Laboratory, .1'01' affording IlS t he opportunity ~() study this outbreak, 
We are greutlv indebted also to Dr, Houre, acting Director of the 
'I'uborculos is Snuatorinm, who cooperated with us in ('V{'I'y way, 

placing 1111 t.he Iar-ilirics of the ~anat()rilllll at 0111' service. 
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