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The old term " food poisoning " as applied to pathologic condi­
tions following the ingestion of food is being slowly discarded. It 
is the general tendency among scientific worker'S to divide these 
d isorders into two large groups. 

1. Pood lnfections, "0 1' tho se conditions which result directly from 
th e action of pathogeni c micro-organisms present in food . 

2, Food intoxicat ions, 01' th ose condit ions whi ch result from the 
action of bacterial toxins 0\' other poisonous products present in 
foodst uffs. Botul ism, mushroom poisoning, and grain intoxications 
fa ll in thi s cate gory. 

No rel iabl e statisti cs as regards mortality or morbidity in Porta 
Rico from food poisoning- 1 ca n ll C ob tai ne d . notwithstanding the fa ct 
tha t th e condition is a \'1'1)(I1't a1l1p di sease h ere. From 1923 to 1927 
onlv five deaths att ri bu ted to food poisonin g Are recorded. Never­
theless repor ts of la rg(' nnt hreuk« of food poi sonin g. cs pec inlly in 
the ('it y of San .Iu an, are frequent ly seen in th e newspaper s. 

In con nect ion with a st ud v of dysentery an d "diarrhea lind en­
te r it is " being ca rried on a.t the School of Tropical Medi cine , we have 
stu died ha ct m-iologicall y "11 11(1 epidemiologically several outbre aks of 
food infecti ons. Sin eI' there is no previous available record of 
in vest igations 0 11 til l' etiolog'." of th e frequent instances of foorl 
poisoning in Porto Ri co. we tho ught it might he of value to publish 
the data collected . 

F IRST OUTBREAK 

During the 1110nth of Nov emb er 1927 the> first ease (No . 32) in 
the present seri es came to' OUl' hands. The patient was a white man. 
11 laborer. 2R years old. hoalthv an d well up to November 27. Th at 
afternoon he at e supper at a fri end 's home . Th e meal consisted of 
lobster and coffee, th e lobster being prepared th e previous day and 
kept at room temperature until it was consumed. Twelve hours 

'It i. u nder th is heading that morhld ity and mort alit y rec ords are tabulated In the 
Bureau of Vit al Statlstlc. of the Departmen t of Health. 
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after partaking of t his HI I' ll1 til e patient was seized with vio.eut 
abdominal «ram ps, so int ense t h at he could Bot to uc h the abdomen 
(IT ev en st and a hot wa t er hll~ OW'I' it . ~ 001l di arrhea a p pea red , t he 
stool hl'i ng li qu id. accom pan ied by tenesmus and pa in. There was 
very slight fever . :r i.(jcC, du r ing t he a ttuek. In two days th e pa t ient 

had t'llti 1'1'1,r recovered . 
'1'11(, stool was liqu id witl) co nsi dc ruhh- IllUCUS and specks of 

blood, Large amounts or' th re ad -like ma terial r esembling hits o f 
inttlSt inal IlllH:OIIS meruhruus wer e not iced, T ill" stools were very 
foul. Mier oseop i« exa mi nat ion revealed !llrgp num bers of neutro­
philie pnlynuclcars leueoc vtes . lIIan;\' iu t avt ret] blood cor puscles, an d 
enormous 111lnll)('J'S or l·p ithelill l cells. sin gl « and in large groups, or 
COlUlIlJII11' an d xtrat ified squamous 1,\·I)(·s. No 0\,[1 01' parasitps or 
any kind were roun d. Isnetcriolojrio ex aIII i IIU Lion rcvea 'ed ~allllolle1I([ 

,mip,~stif('/; ( B , cliol cra ..,. :(i ,~ as proven hy mo rphologk-ul character 
istics, «ulturul I"l'ad ion s, HI!I!I lit inat ion tests, and a bsorpt inn Il'st" 
with inunnm- serum produ ced with th e isola ted organisms. Th e 
blood of till' pat icn t alfld l.ltillatl·d 8111/1/011 1'1111 Iill ij) (',~Uf er 2 ill dilution's 
(If 1: 1;)(1 and Stll lllfl lIl' l/ 1/ 1 ' lIt crit id i,~ on ly in d ilu ti ons as h igl, as 
i: 50. 

It. WIIS iru possihl- to ge t a sa lll p~c of the lob st er fnr examiua t ion 
and all da ta a va ilabl« w as oht ained th rough the pati ent since the 
other people [lffl"l't ptl re f'use d to hf' exa m ined 01' t o aIlSWI'[' quest ions, 
rj'here wlu-re three persons besides t he patient 11I'f'Sf'Ilt at Ihe meal 
and all showed t he follow ing sy mptoms : 

OIW developed al xlo m inal pa in and d iar-rh ea tw enty hou rs after 

the m eal . Tlwr e was no blood or lIlUCUS in the stool. 
Anoth er developed sl ight pain, nansca a nd d iarrhea th irt v hours 

later. 
The th inl had m ild pains III abdomen, sl ight d iarrhea. and 

weakness. Symptotus appeared ] 2 hours later but lastl'll on ly a 
f(·", holt J'S 

RECOl" D ot iTIlHE.\KS 

The xeeonrl ~I'OllP or eases caine under our observation <lurill~ 

April '!l2~. A dinner partv was held at. one of the San -Iuan Clu bs. 
There WI'l'(, eig ht persons present hut oth er peopl e at th e Cluh were 
served tIll' sa uu- food with tile ex ception of one 01' two items . Next 
day, that i·s. ahout 18-20 ho urs aftr-r th e dinner four or those presen t 
at the party "'CI'e t aken s ick. Th e sym pt oms were JJJ01'(~ 01" less 
dike th ough differing in seve rity, The patients first n ot iced ma laise, 

• Stook eu h ure ohln itwd 11....... l;h the ':Olll TtI·,)· o( Ill', .Iohn R ";rlll'l o( H . K . :lI ul(OTll Co,� 
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sl ig ht ht'lidaehe ami weakness. Soon there was grip ing and diarrhea 
which was th e most pronounced symptom, 'I'he stools were frequent, 
liquid, foul and contained ]10 blood. hut . slight hits of JIlUCUS, large 
numbers of polynuclea r neutrophiles and abundant epithelial cells. 
The stools from all four eases (Nos, 2:3 , 24, 25 3n<1 26 ) were examined 
baeteriolog'icnllv immediatclv a Ite r pa ssage. Agglutination reactions 
of the blood of these patients with organisms of the Sa lmonella 
gr ou p were made, The ba cteriological exami nat ion for three of the 
stools revealed the presence of ~(llmO'llCllll eu l eri i id is as confirmed by 
morphological character isti es, cultural r eactions, agglutinat ion and 
absorption t ests. In I'\O, 20 no 'or j!HnislIIs of the Salmon cl!a group 
could he detected ill spite of r epeated trials. 

.A eom plet c epidemiological studv was not made, It. was impos­
si ble to obtain any or the foods fo r examination as knowledge of the 
outbreak reach ed us fOUL' days after onset. H owever, the stools from 
all th e help employed at th e dub were exa mined ha cteriologically. 
No carr ier of 8. enteri tidis or oth er allied organism was found in the 
stools of persons examined, These stools W('I'e also examined fresh, 
that is, within an hom' a Ite r passage. 

Table Showing ReSUlts of Agglutination Tests and Bacteriological Examinat1cm 
of Feces, (Outbreak No.2), 

Por " tYlllloill 1'1If1llypholcl
Cas e Xo. Entpr itilli' ::-::11 I pr-stt f(or 

A II 
On:nII ISIH if'alill tt~(l 

frum re", :l '~ 

- -
~ 3 .... .. , - - - - S eut.-rtttdes. To:. Coli-

staph.,'I,Jeo(·ells a lbus, 

2·\ ... , . , +'+ + - + S. euturtt id ls ; n. Sub­
- IHis E. Coli. 

~l) . .. . . . , 
0 

, - - - S En\eritis. E . Coli. 
-

2f'; - . , .. . . . - - - - E. C.. Ii, 

L I'!Jcud: 

+ posit. ivc react ion. 

+f+1- t_J= wry slight. agglutilllitioll. 

= negative I('SUlt !!, 

'1'.IIIIW O UTBREAK 

Thp thirrl group of l'flSCS rvsnlted 1'1'0111 the eating' of fish in San 
,Juan. TIlL'I'C wert' rca'Iv two outbreaks, th e first ill March, 1928, 
th e second in ~"l ,\ ' of the same vcar, hut sin e« the source of infection 
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was t.he same, the 1'\"0 are eonsidered together. In the earlier group 
,) fa l'ch ) there were altogether 25 eases. divided among live families. 
'Two small <JOf.ti; belonging to one of the families also ate fish and 
i..ied with symptoms of food poisoning. The fish eaten h~- all these 
fire families was traced to one and the sam- source. Some of the 
original lot of fish was obtained for bacteriological examination. 
Bacillus proteus vl(lgnri.~, cscherichi« coli, alcaliyinis f ccalis and an 
orgnnism belonging to the Salmonella group were isolated. Agglu­
tination and absorption tests with the unidentified salmonella organ­
ism proved it to he SalmollClla enteritidis. 

The second group of cases was seen during the curly part of May 
1928 ill t.he City of San .Iuan , AU the cases were in people who 
atp rpglllm'}y at the same place. A small restaurant haying 45 
customers, including the help, served fish, lind out of the -t.5, 29 
were taken sick, l:l remained well, lind :~ could not be traced. The 
fish came from the same source ::IS in the Xlareh outbreak. 1\0 sample 
of the fish could he obtained since all had been consumed, hut a 
sample of a new lot was secured and examined haeteriologically. 
From t11 is the following organisms were isolated: 

E. Coli� 
StapltylonocCClIs albu»� 
U. lFclchii� 
:1loni/ia. psilosis?� 

~o f,'cps ('01lM he ohtniued from llll~- of th e patients in this last 
group hut hlood was lal er obtained for ag~lutination tests from ten 
of the eases, '1'111' accompanying 1al!le shows the r-esults of the 
r-xaminat ion. 

T,\BU~ 2 

! 
)\'n. of ('ns(>~ 8 I,nl('rlll<ll ~ ~ Sulp"slif" , l'nrl1l~phoid ,I . r-~ralrphojrl II . 

._ - - - - ­
3 .... ... ....... .. .. . .. .. .... +_:..- - - ­
1. . .. ..... ............ .... .... - ­++ +-
t ................ . ... ........... - -I- - j ­

- I
5 .... .. . ... .... . ......... -....... - - - ­

I 

As the table shows, fi() per cent of the cases examined showed 
ugglutinins for B, enteritidis or somo organism or the Salmonella 
/!r01lp. 

'Stu~ied and identifn-d as such h~' Dr. B. K. Ashford. 
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TI lt' ~ !J III plou:« follo wing the ingest ion of fish were a like in bot h 
grou ps . Abou t t wo to t wenty hours lifte r th e ing est ion of t he fish 
t he patien t wou ld not i ( · (' a f'eeling of d ist ress in the ep ig nst rium, 
slight lIIal aisl' and headache, chilli ness, 01' at t imes a vio le nt abdom inal 
j.ain fo llowed hy g r iping lind di arrhea. La t er there was a Ieeli ng 
of t hirst a ud in tense weaknes s, Ther e was verv Iit tl e ('WI'. The 
\\"1' 1l1ol(-':"s wou'd persi st for qui te it 101lg t ime. It was common to 
obs erve pa in in th e ha ck, k nees an d other j oint s of t he bod y . None 
o [ t Ill' pat ients noti ced blood ill t he stoo ls. 'I' he bowel movem ents 
var ied from :! to ao in 2-1- hou rs, 

Nothin g' that in bot h g roups of eases the fo od responsible for t he 
attacks wa s fish coming f rom the same p lace a th orough 'st udy of 
cond it ion« was mad e. This revealed several im po rtant facts, 

1. The fish were handled at a single central dvpot hilt t he source 
01' slIpply var-ied . Am on g th e sou rc es wa s the month o f II river into 
which drained t ho eitv wa stes. 

2, T Ill' fish we re pluvcd ill a sma ll hous e which wa s cu lled 'Col­
Ir et in g Sta t ion" ami from ll e l'( ~ distributed , This st a t ion was proof 
aga ins t ueit her ra ts no r insects, About te n met ers from t his stat ion 
s tood a la t i-ine i ll verv ha d coml it ion. 

:J. F' is h when 1I0t so ld at. once were pla ced in icc box es, wh ich 
were \ ' CI '." poo r- ly con st ru ct ed a nd quite un suit ed to t he pu rpose, 

4. T wice weekly fish from il:l-' hox were sen t to SIlU .Jua n, a 
di s ta m-« of :i0 kms.. wit hour r ef' r igernt ion . 

'l' hr- r e CI' S o f all JWI'SOllS hnvi ue 10 do with the han dlin g 1)£ t he 
fish was oxmu ine d hnct er-iolouically in an attempt 10 d iscover it 

poss ib le ca rr-ier am} the blood wa s tested for agglut inins t o org anisms 
( j l' 1 he sa'III01wllu grou p, hu t no poxit ive ], I' Sll l1"S were obtained . Since 
th e im p rovem ent of condi t ions at Ihe ceut ral station n o mo ru eases 
ha vo IIl 'I'n repor-tell. 

J:l'i \'( ~ sa mple» of fish wer e oht niue d fro m th o main sou rce 11m} 

s ilh j (' dpd to ba et c r.ologi cal oxum inat iou. 

a, Live� fish before they were se n t to «oll eet ing st ation , 
X(-'gative results. 

b, F'ixh� I rom «olleet ing st at ion . 
E.w'7J ericl:in coli 
H. subi ilis� 
Jlicl'oCOCCIIS «uran t iacum ,� 

c.� Di-ad fish hl'forc t hey wore se nt to eolleet ing station .� 
On e sa mple revea led B , pseudo ietanicus.� 
'1' \1"0 :'lIulplps sh O\I"P(1 n ega ti ve result s,� 



FOOD IX FE l " I'IO:-;S 1:'\ i-ouro Bl l 'O 

TI ll' eoun ua Ill')' 1'<IIISa l ive agents of food iu fcet ious are organisms 
1't'lo n gi ll~ 10 th e ~alJllonl" lH !!J'Oup. 'I'his g-rollp comprises H large 
11.l'lll h p,· of orgauisms :111 of which a r e n ot l' alho~ !.'ns for man. 

Amon g t hose that have hcen proven to cause food iuf'ect ions we have 
.":,I1w fl lI('!la i"tf ,l'ifidis, Sulnumelln po/'(rlyphi l Ae r l r,n 'kc tY\lp) , 8a/. 

II/i. /Ii/ I 'I SlIip(',<fi!1'r ( B, C h011'I'a suis ) . II lld Sa'", ond /a pes/is cariue. 

'I'llt' war ill wh ich r lu- food ca n become ill 1"1'1'1('<1 wit h t hese orgunisms 

varies, In t he ,'a se of meat . the anima l itself (cow. hog, et c. ) llIa~' 

l-ave 1·t'1' 1l ill 1"('1 '11'<1, Il l' t he food call hecom« ill rl'l,ted rh rou ult contact 
with lnuu an " lI n 'i t'I'';, t'o n \'C1 1cf;cpnts of th e d iscn s«, or ind ividua ls 
<ufl'l'l'ing frolll th e d is!'Hsl' . 

In Dill ' "Wi!.'S th ere HI'P certa in po i nts which doserv« d iscu s's ion , 
'i']I I' diolog-i t, agt'llt in all th « (:HS('S \I'IIS 1111 orgunism lwl on gin g' to 
tIlt' ~n IIII 0n l'Ihi g ro llI', Tho mode of contam inn t ion of t he fo od is 
i-uknn wu. III 1he fi rxt. outl ur -ak, where t he lohster wa s I he cuus at ivc 
l'~I'llt tl u-ri- 111'(' sl'\"l'ra l possihili t. ie«. It Hill Y ha" !.' b (,I'1I i n r"cll'll h~' 

a carr i\·}' prior to ('(Jokillg or after. it ma v JUI\'I' In-en coutamiua tr-d 
hy IIU lldI: IIg', Thpl'P is also t lu - poss ihil ity 0 1' 11 11 »ni uia l «n n -icr , t hat 
is, "Olll lw t with II rodent l' a l' I' ie' r of tlu- olil'lId i ll g' organisms. 

rII t lu- sPl'on:l gTlIlIp t he eon ta m ina t ion might 1111V(' ta ken place 
wit hin 1Ill' t'lltillg pl aN', 01' ollts;dp of it . If within tlu- place. the 
(HII~ ' possihilitv, ns ment ioned hf't'ol'(" is IlIl a ui ma ! «nl'I'iI'I', rats for 
«xam ple silll'(' exami uat ion of t he fcnps of a ll thl' employees hand ­
ling l .1l1' food ,'/,\,pall' r] no (' Urrier. . \ s la n !l' amounts of fOlJ(] came 
frm u without it is possihl« t hat SOIIIP f1 ,:t il'1I"s might 111lVP IIpl'll ('0 11­

taminat ed 111'1'01'(' 1ht' ~' I'eaehed the place. 
III t he th i I'd out h l'('ak we a re r eason a hl~' certa in t h a t t he Iish was 

I ,J I'(' ad~' contamina ted when i t le l't the icc hnx . Th e fish was proha hlv 
('0111 11 IIIi 1111 11'<1 Oil unloading it 1'1'0111 t ill' boa ts 01' dur ing subse quent 
ha ndl ing. 01' f'rom «ontum innted ,,'a1PI' wher» the fish wi-re caught , 
TIll' up poa r ance of the foodstuffs in all th1"('p ins t a nces was normal 
lIS to colo r, odor , 01' taste, T ill'st' out h n -a ks of food infection <10 II Ot 

oxhih it a 11,\ ' <lill't'l'1'11l?(' what ever from out hreaks <l psl'l'il ll'(l elsew he re , 
('ith pl' in t he ir eti olog,\' , svm ptomutnlogy or cp idemiologv. 

Til e resul ts of haetcriologi« and op ide miolog ie studies of t h re e 
outbreaks or food iuf'eetions I I I San -Iuan a re !tel'(' presented, 

In Ill! instances an organ ism hl'l ollging to t it !' Sn lmonell« grou p 
(R. ~' II j,H's tjft' I' or K enter-itidis ) was isol at ed . pithp,' f'rom tho s tools 
{If t hf' pat ivnt ()J' 1'1"0 111 tllt ' offend ing food. The etiology. mode 0 f 
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act ion , sym ptoms a nd ep ide miology of intestinal in fect ions caused 
by t his group of org anis ms ill Porto Rico follows the same general 
rules observ ed in oth er pillet's, t hat is, the condit ion does not present 
any 'specia l no te wor thy manifestations charac ter ist ic of t his t ropical 
region. 

All detai ls of technique in the various examina t ions have been 
purposely omitted in this paper. 

A CK:-;OWL~;DG)IEX'fS 
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