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In this paper, the term "food poisoning", will be used to 
indicate gastro-intestinal or other specific symptoms produced 
as a result of deleterious substances of varied nature and 
origin which are either naturally present in the food or which 
may have gained access to it through different channels be
fore 01' after its preparation. In our tropical island, food 
poisoning is common; all the ideal clements necessary for 
the occurrence of these conditions are present throughout the 
whole year. The public sale of popular food products-frit
ters of all kinds, fried meats, sausages, and the like-by street 
vendors at open stands, which viands are handled by the 
buy er and the seller and exposed continually to flies, affords 
ample opportunities for contamination and t r ansmission of 
dis ease to other individuals (1, 2). 

Food poisoning has been known in this island for a long 
tim e, but it was not until recent years (3) that the actual 
cause of many of these pathological processes were found to 
he more or les s the same as ill temperate climates where the 
conditions have been thoroughly studied (4, 5, fi, 7, 8, 9, 10, 
11, 12). 

In the early days of the Spanish colonizat ion in Puerto 
Rico (15th century) diarrhea was considered as one of the 
gravest problems with which the settlers were confronted (13). 
Its actual cause was unknown but the disease invalidated and 
killed many individuals. ]i}xcess in food, in alcoholic bever
ages, and poor attention to mild intestinal disorders, were 
th en considered as predisposing causes. Dysentery was also 
very prevalent among the Indians and early settlers of Puerto 
Rico, especially so after hurricanes, when great famine oc
cur red and conditions were so altered as to make the trans
mission of pathogenic organi sms from man to man easier. 

• Presented at the School of TroJlical Medicine in tho Seminar of April 6 , 1933. 
Re ceiv ed for publication April, 1933. 
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During the epidemic of bacillary dysentery which followed 
the hig hurricane of 1928 (San Felipe), the opinion was ad
vanced by certain people that this was an epidemic outbreak 
of food poisoning and not dysentery. A mere epidemiological 
study of such an outbreak rules out this erroneous statement, 
which was based 011 personal appreciation and not 011 scientific 
evidence; the clinical and bacteriological studies carried out 
prove conclusively that the epidemic was one of bacillary 
dysentery produced hy an organism of the paradysentery 
group, Flexner type (14) epidemic, which reappeared after 
the hurricane of 1932 in practically the same region and with 
similar epidemiological and bacteriological findings. 

'I'he first historically authentic incidence of food poison
ing in Puerto Rico is recorded in the year 1824 when several 
cases produced by eating crab meat happened in different lo
calities of the island (15). Several deaths occurred as a result 
of the poisoning, and the prevalent idea at the time was that 
the crabs had eaten the fruits of the common manchineel-i
(manzanillo ), and thus became poisonous. In Pefiuelas four 
deaths were recorded at intervals of 8, 12, 14 and 15 hours 
after ingesting crab meat. In Guayanilla there also occurred 
one dea th 8 hours after eating crabs. 'I'he symptoms in all 
these cases began from 4 to 8 hours after partaking of the 
crabs and were characterized chiefly by abdominal pains, 
rapid and weak pulse, cold and clammy skin, thirst, occasional 
convulsions, pain in the extremities and joints of the body, 
and as a rule, nausea and vomiting. 

The cause and mechanism of food-borne infections and 
intoxications has been the subject of many investigations 
which can be found in the medical treatises of recent years 
(l(>, 17, 18). 

The following brief outline, by no means complete, gives 
all idea of' the numerous and varied agents which may give 
rise to food poisoning. 

r. FOOD INFECTIONS 
1. BACTERIA 

a.� OrganislllS of the Salmonella group (paratyphoid or food poisoning 
groll .p) univorsnlly accepted as incitants of food infections. Other 
ha ct eria whose status as incitants of true food poisoning is as yet 
under scientific. discussion. 

b.� Bacterial products (toxins) such as botulinus toxin and products of 
the staphylococcus. 
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c.� Other bacteria which produce spe cific pathologic eond it.ions -e-not true 
food poiaonlng-c-whlc h may ~aill aeceas to t he human hody th rough 
foods. 

2.� lo'U/.;m, whi ch by products of metabolism or through their ae t iun 0 11 ce rtai n 
f oodstuffs may ca use fo od po lsoning . 

TT. FOO)) INTOXICATIONS 
1.� A CCIUENTAL 011 CRIMINAl.. Poisouing produced h~' th e presence of deleteri

OUM products in f ood. 

2.� N ATURAl.. P roduced by p oisouous aubatuu ces e o n t u i ued ill food prllrllll·t.s, 
whether an imal or vegetable in origin, 

III.� FOOD ALLERGY 

IV. UNDETERMINED ETIOLOGICAL AGENTS 

At present, gastro-intestinal conditions, acute and chronic, 
accompanied by diarrhea, constitute one of the main public 
health problems in the Island of Puerto Rico. In our mor
tality statis tics, under the term "Diarrhea and enteritis" are 
included all sorts of intestinal infections, as well as the true 
food infections and intoxications. 

How frequently food poisoning actually occurs in Puerto 
Rico is unknown as it is not included at present in 'the list 
of reportable diseases, but in the new regulations on Trans
missible Diseases pending approval by the Insular Board of 
Health, it is included as compulsory information by phy
sicians. In America, cases of food poisoning are required to 
be reported in eight states: Georgia, Illinois, Kansas, Mary
land, Missouri, Montana, New Mexico and Ohio (19). Bo
tulism is of compulsory notification in eleven states and also 
in Puerto Rico . 

The term "Ptomaine poisoning", as in other places, con
tinues to be popular with many physicians who use it vicari
ously in relation to food poisoning. The term is in disuse 
in most countr ies, and is being replaced by the more specific 
terms of food infection or intoxication. Ptomaines are basic 
alcaloidal substances derived from the di sintegration of pro
teins; they appear in food products only in the latter stages 
of putrefaction, thus it is easy to understand why true pto
maine poisoning is rare or almost unknown. This is one 
reason why it is recommended to discontinue the usc of the 
term "Ptomaine ·poisoning". It has also been definitely 
demonstrated that in most in stances of the so-called ptomaine 
poisoning, the responsibility can be placed all other definite 
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etiolog ica l f'acto rsf I jl, 20 ). I n a special art icle of the Journal 
of the American Medical Associa t ion (4) th ere appears a 
careful analysis of a number of deaths diagnosed as ptomaine 
poisoning'; 43 autopsies were made, and it was found that 
the ori ginal diagnosis had to he changed in every case to that 
of peritonitis, appendiciti s, malaria, tuberculo sis or some 
other condition. In spi te of all this, the term continues to 
l)e popular and is oft en erroneously used. 

Th e committee of th e American Public Health Association 
ill dealiuz with th e question' "When are meats or fish spoiled" 
declares frankly that "it is extremely difficult to tell with 
accuracy when food is spoiled or decomposed" (l !l). Many 
attemp ts ha ve been made to find some relation between the 
numbers of bac te r ia present and the quality of certain foods, 
particularly mea t, but so far without mu ch success. Chem
ical cr iteria of th e p resence of injurious decomposition are 
likewise lacking. Most observers agree that , in order to in
terp ret cor rect ly the results of eithe r bacterial or chemical 
examina t ion, it is necessary to know th e sa nit ary hi st or y of 
th e food in quest ion(19). 

BACTERIAL INFECTIONS 

Under th is heading whi ch includes the comm oner and 
most important cases of foo d poisoningmny be included the 
following: 

1. SPIWIPIC ll':~' ECTIO:-lR : In this group nrc often included a 
certain number or specific disenscs-i-uot true food poisoning 
-whose causa t ive organism may be transmi tted to the human 
body through the agency of food . Among these, th e most 
importan t are typhoid fever, asiatic chol era, bacillary dysen
tery, tuberculosis j a group of di seases which may he trans
mitted through milk hut which apparently do not constitute 
serious prohlems in Puerto Ri co j al so oth er di sea ses caused 
hy specific microorga nism such as scarlet fever, septic sor e 
throat a nd diphther ia, all of whi ch may a ttack man through 
food agency, 

2. ' ('RUE F OOl> Tl' FI';CT IONS: III thi s group are in clud ed gas t r o
int est inul cond it ions which ca n he traced to organisms of th e 
parat yphoid (Salm onella) group which r each the bod y of 
man through foods. Some of the or ganism s of thi s group 
are primarily animal pathogen s and reach man by means 
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of con tac t through carriers, or material infected with th e 
et iolog ica l agent. The actual mechanism in the production 
of sym ptoms is st ill a matter or discussiou ; som e investiga 
tors have evidence which sugges ts that they may he actual 
infectious brought about hy th e colon iza tion and growth of 
th ese ha eterin ill the in testinal traet (21). 

In the t1'11 e sense of th e word all the organism s cla ss ified 
under the Salm onella g roup do no t"cause true food poisoning. 
'I'he well known Ba cillus pa.ralyp!toslIs A (Salmonella para
typlti) and H. parat!lpllOs/fs B (Salmonella schottnviille ri ) 
produce pa ratyphoid fev etl:l whi ch can be acquired t hrough 
food, but which arc infections in many respects simila r to 
typhoid Fever, and canno t he grouped as true food poi soning. 
B. enteritidis (5, 22, 2;{, 24) and B. aertrijcke (25), similar 
in many respects to the sehottmiil lor i type, and the Cholera 
sui s (suipesfifer) bacillus (26, 27), a1'0 the chief producers 
of true food poisoning. Other ba cilli (28 , 29, 30) have again 
and again been im plic at ed as incit an t s of food poisoning, 
among whi ch H. protcue (in, 22, ;~ ;~) to ps the list. A cri t ical 
examillation of the evideuce submitted in favor of B. pr oteus 
is not convinc ing; such is the opinion of two authorities on 
food poisoni ng', J ordan (19 ) in the United States and Savage 
in England (34) , who conside r that no toxic products of these 
organism s capable of producing symptoms have as ye t been 
de finite ly demonstrated. F iltra tes of th e organisms, hea ted 
or unheated, do not see m to produce ga stro-intestinal symp
toms when given to human volunt eers or monkeys (35). The 
chief organisms of the S'all11 ollcll.a group which are capable 
of producing food poisoning' arc not gener ally parasitic to 
man, but when so localized, are mere accidental invaders. 
They are, however, parasi ti c in oth er animals; B . aertrycke, 
found in parrots, as in pait.tacosi s (lD); B. enteri tidis occa
sionally founel in rats ( :~6 , 37) , and B. cholera suis found at 
times in hogs (19). Th ese organi sm s are someti mes found 
in ducks ' eggs (38 ), and at times in infected meat. 

B. rl,l}sen teriac Sonne (39 ) has been r ecently accused of 
causing an outbreak of true foo d pois on ing du e t o the eat ing 
of fish cakes contaminat od wi th such organ isms. 

Among' the cases of food poisoning in Puerto Hic'o which 
we han! found to be caused hy organ isms of th is Salmonella 
group, might he briefly men tione d the most impor ta nt ones : 
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The first ease (3) was that of' a white man, a laborer, 28 
years old, healthy and well up to November 27, when he ate 
supper at a friend's home. The meal consisted of lobster 
and coffee, the lobster having been prepared the previous day 
and kept at room temperature until it was consumed. Twelve 
hours after partaking of this meal the patient was seized with 
violent abdominal cramps, so intense that he could not touch 
the abdomen 01' even stand. a hot water bag over it . Soon 
diarrhea appeared, the stool being liquid, accompanied hy 
tenesmus and pain. 'I'here WIIS very slight fever, :n.6°C. 
during' the attack. In two days the patient had entirely re
covered. The stool was liquid and very foul with consider
able mucus nnd specks of blood. La l'ge amounts of thread
like material resembling bits of intestinal mucous membrane 
were noticed. Microscopic examination revealed large num
bel'S of' neutrophilic polynuclear leucocytes, many intact red 
blood corpuscles, and enormous numbers of epithelial cells 
of the columnar and stratified squamous types. No ova or 
pn rasites of any kind were f'ound. Bacteriologlcal examina
tion revealed It non-lactose fermenting, Gram negative bacil 
IUA which we classified as Salmonella suipestijer from its 
morphological eharacteristies, cultural reactions, find agglu
tination tests. 'I'he blood of the patient agglutinated Sal
mouella suipestijer " in dilut ions 1: 150 and Salmonella en
t eritid i« only in dilutions as high as J : 50. 

It was impossible to get a sample of' the lobster for ex
amination, and all data available was obtained through the 
pati ent, since the other people affected refused to be examined 
or to answer questions. 'I'here were three persons besides 
the patient present at the meal and all showed the following 
symptoms: 

One developed abdominal pains and diarrhea twenty hours 
after the meal. There was no blood or mucus in the stool. 

Another developed slight pain, nausea and diarrhea thirty 
hours later. 

'I'ho third had mild pains in the abdomen, slight diarrhea, 
and weakness. Symptoms appeared twelve hours later but 
lasted only a few hours. 

A second group of cases (3) came under our observation 

• Cultur-e supplied to us h)' Dr-, John Rp.ic·hel of Ihe Ihen M11!fur,1 Laborator-ies of 
Philndelphia. 
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during April 1928. A dinner party was held at one of the 
clubs of Sa il .Iuan a t whi ch there wer e eight persons present, 
hut. oth er people at the Cluh wer e se rved the same food 
with th e exception of one or two items. Next day, i.e. about 
18- 20 ho urs after the di nner, fo ur of the eight. present a t the 
party became ill. 'I'he symptoms were more or less alike 
though di r'fer illg in sover itv .. Th ey exper ienced malaise, 
slight headache and wcnku ess. Soon t he re was griping and 
diarrhea, whi ch were t. h 1 most ]H'OIIOUllced symptoms. The 
stools were liquid, foul aud conta ined slight hits of mucus, 
la rge numbers of polynuclear neutrophi les, abundant epi
th elial cells hu t. no blood. 'I'ho stools from all four cases 
were examined bu et er-iologi cull y. Th ree of the stools re
vealed the presence of an organism of the S almonella group 
which we classified as S . ente rit idis from its morphological 
characte ris t ics, cultura l reactions and simple agglutination 
tests. In the other case no organism of the S almonella group 
could he detected ill sp ite or repeated trials. 

A complete epidemiologica l study wa s not made. It was 
impossih le to obtain uny of th e food served at the dinner 
for oxumiuati on. The stools from all the help employed at 
the Club were examined haeter iologiea lly ill an att empt to 
determine a possib le ca rrier, hut the r esults were negative. 

'I'h o th ird group of eases occurred in San J uan (a). These 
r ea lly occurred in two sepa ra te outbreaks, th e fir st in March 
1928 ami t he second in May of the same year, but since the 
source of infection was supposedly th e same, the two are 
considered together. In the ea rlie r ~roup (Xlarch ) there 
were altogether 25 cases occm-ring among five families . Two 
sma ll dogs belong ing to one of the families also at e fish and 
died with sym ptoms of f'ood poisoning . Th e fish eaten by 
all th ese five famili es was traced to th e sam e source. Some 
of th e originul lot of fish consumed was obtained for bac
teri ological exa mination HlH1 a Gram negative bacillus was 
isolated which wa s classed as S ' ente rit idis from its cultural 
charuc te ris tics an d a~gl u tj nat i on reacti ons. 

The second outbreak was seen duri ng the earl y part of 
!\fay I H28, in the eitv of San .Iuan. All the cases occurred in 
people who ate re gu larly at th e same place, '1\ small r estaurant 
which catered to 4;) customers. Of the 45 who ate fish, 29 
became ill, 1:3 r emained well , and 3 could not he traced. This 
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fish eame from the same source as in the March outbreak, but 
no sample 01' it could he obtained ·since all had been consumed; 
however, samples from a new lot. were secured and examined 
bactei-iologicnlly. Xo organisms of the Salni on ella group were 
found. 

No feces could he obtained from nny of the patients III 
this last group, but. blood was later ohtaiued for agglutina
tion tests from ten of the cases. 

III 50 pel' CClIt of the ca ses oxnmined, agglutillins for B. 
euter::fidis or some organism of the Sal.nionella group were 
detected. 

The symptoms following t he iugestion of fish wer e alike 
in both groups. F'rorn two to twenty hOUI'S after the ingestion 
of the fish the patient would notice a Icolinsr of distress in 
the epigastrium, slight. malaise nud heuduche, chilliness, or at 
times a violent abdominal pain followed hy griping and 
diarrhea. Later there was a feeling 01' thirst and intense 
weakness which would persist for quite a long time. 'I'here 
was very little fever. It was common to observe pain in 
the hack, knees and other joints of the body, None of the 
patients noticed blood in the stools. The bowel movements 
varied from ;) t 0 :~o in 24 hours. 

:1. BACTEnJAI , '!'OXIXH (OI~ PHODUCTS ). Infect ion produced by 
toxins or bacterial products, among which must he specially 
mentioned botulism and infest inul disorders produced by 
toxic products of the staphylococcus. Lately toxic products 
of an organism of the aeroqeu cs cloa cae (40) O'roup have 
been implied as causing n large outbreak of 1'0011 poisoning. 

BOTULISM 

Botulism is one of the outstundiug examples of true food 
poisoning in which toxic product 8-a toxin eluborated by the 
organism outside of th e body-c-rench the human intestines in 
foods (41,42, 4:3, 1D, 44,45, 4fi, 10,47,48, 49, 50, 51). Tho 
condition is a readily r ecognizable (~1C Oil account of the 
characteristic symptomatology which uecompanies it. In 
eases of this form of food poisoning the nervous system is 
affected in a characteristic way; there is dizziness, double 
vision, difficulty in swallowing', and definite involvement of 
the nerve elements which persist for some time. 'I'here is 
progressive muscular weakness, suhnorrnal temperaturo as a 
rule, absence of pain or other abdominal symptoms, with con
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sti pat i011 as the rule. 'I'he visual disturbances are character
istic. 'rho mortality is high, generally between 80 and 85 
pel' cent. If the causative food is subjected to examination, 
Bacillus botulinus mJ(1 its toxin can be demonstrated. 'I'he 
symptoms are produced by a soluble exotoxin elaborated by 
the organism. 'I'his toxin has the property of traversing the 
gastro-intestinal mucous membrune and reaching the nervous 
system, thus giving rise to the cha rac te r istic. symptomatology. 

•Judging from statistics, botulism docs not appear to be 
verv common ill Puerto Rico. There is 110 reason whatso
ever why the eondit iou should Bot occur ill this Island where 
food products arc sold in a popular way which offers all the 
ideal requirements for tho development and growth of the 
causative organism (52), but so far no case of botulism 
has come to our notice since we have been interested in this 
matter. 

STAPHYLOCOCCI 

Poisoning hy toxic substances elaborated hy staphylococci 
present in food products, has gained scientific recognition 
since the studies carried out by Jordan and other investiga
tal's of the niversity of Chicago (58, 19, 54, 55, 56, 57). 
These studies leave little doubt as to the role of this im
portant group of bacteria in the etiology of food poisoning. 
'rhe toxic substances that give rise to the symptoms are only 
produced in so far as has been determined by the hemolytic 
variety, although the food poisoning substance (enterotoxin) 
is different from the hemolytic substance (58, 5~)). 'I'he en
terotoxin is not however found in all strains of hem
olytic staphylococci. "When filtrates of the organisms are 
given to human volunteers they give rise to typical symp
toms. The toxin as a rule is present in the food which 
is ingested, and is directly responsible for the production 
of symptoms. Woolpert and Dack (60) of the niversity 
of Chicago have been able, by growing staphylococci un
der special conditions, to obtain a toxin which will cause 
typical reactions when given to monkeys. Due to the dis
tribution in nature of the hemolytic staphylococcus these 
organisms are of the utmost importance in regards to food 
poisoning. Barber (61) was the first to call attention as to 
the possibility of the staphylococcus as an incitant of food 
porsonmg. 
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POISONING BY CHEESE 

Outbreaks of food poi soning ascribed to cheese are very 
common in PUCI·to Rico nIHI samples of cheese are frequently 
being sent to the public health laboratories for bacteriological 
exami na tion. 

In February l!);m th ere occurred all outbreak of food 
poisoning- in Yuuco produced hy eating- cheese. Four persons 
were intoxicated, -hut 110 death was registered and the pa
tient s recovered promptly without any untoward effects. 
Symptoms oonxist ing chiefly of dizziness, vomiting and marked 
dia rrhea without blood or mucus appeared two to four hours 
11 t'I cr ingestion of the food. Exarninat ion of this cheese 
r evealed th e presence or a hemolytic staphylococcus. The 
orgnnism was al so isolated from the cheese by Professor 
.Io rdun or th e Tlnivcrsitv of Chicago who found out that 
filtrates of this organism produced symptoms simila r to those 
of t he intoxicati on when g iven to human volunteers (54, 55). 

During A ugu st 1!) :~0 th ere occurred another case of pOiSOIl
ill ':; produced Iry cheese. This happened in the town of Agua
dill a in si x pe ople of the same family who ate .cheese in a 
re s taura nt in Areeiho. All six persons ate the che ese about 
7: 00 P. xt., and between 10: 00 and 11: 00 P. M. the symptoms 
of intoxication sta r ted. These were vom iting, pain, a feel
ing of collapse, and diarrhea, which lasted practically all the 
night a nd subsided nex t da y. In one case there was no 
vom iti ng. This wa s a woman sixty years old who had severe 
symptoms , in tense pain in the abdomen, violent diarrhea and 

-wa s verv toxic. All the patients re covered. Bacteriological 
oxurninntion of samples of the cheese revealed the presence 
of a hemolytic staphylococcus whose filtrate was toxic when 
given to human volunteers. 

During July ID;W the re was an outbreak of food poison
ing in the city of Hurnacao. I n thi s outbreak there were 
eigh t person s affect ed. From thr ee to fou r hours after eating 
chees e all th e persons suffered with vomi ting, ahdominal 
pain, tachycardia , headache, a f eeling of weakness with 
cramps in th e mu scles, articular pain and profuse diarrhea. 
The symptoms subs ided aft er six hours. Bacteriological ex
amina ti on of thi s cheese revea led the presence of a hemolytic 
staphylococcus. Inf'or t uua tcly the toxicity of th is organism 
wa s not tried upon human volunteers. 
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OTHER OUTBREAKS 

During ~lay 1932 we studied a ease of food poi soning 
produced hy ea ting sweet pota to (bata ta ) candy . In this 
inst an ce only one case occurred, a ll adul t mal e who suffere d 
with na usea, abdominal cr amps and slight diarrhea . Th ese 
symptoms occur re d two hours after th e can dy was ingest ed 
and su bsided after 6 hours. Bacteriological examinat ion of 
th e euudy revealed the presence of a hemolytic stnphylococcus. 

POISONING WITH HAl'tII 

During the month of April there occurred an outbreak 
of food poisoning among B people, th e apparent cause being 
a ham (62) which had been boiled and used for two or three 
days previously . It was served a t breakfast to four people 
011 the day hefore the attack without their noticing an y Ull

toward symptoms . Next day, however, six people were at 
breakfast, three of whom ate the ham, and soon (two hours) 
afterwards developed symptoms of severe in toxication. 'I'he 
th re e people who did not eat of th e ham were not ill, The 
symp toms, were vomiting, na usea, severe abdominal pains, 
a sensat ion of oppression of the chest, clammy pe r spiration 
and diarrhea. Chemica l examination of th e ham r evealed 
the presence of ammonia, ' according to th e report of the 
Director of the Chemical Labora to ry of the H eal th Depart
ment, who thought this was indica ti ve of a certain degree 
of putrefacti on in the ham. Bacteriological examination of 
severa l portions of the ham reveal ed the p resence of a 
hemolytic staphylococcus and a bacillu s coli communior. Sev
or al laboratory animals (guinea pigs a nd white rats) were fed 
with the ham and with extrac ts 0'£ the ham without visible 
effect . F'iltrates of 48-holll' old growths of the staphylococ
eus and fl. coli isolated wore administered to guinea pigs and 
injected iut raperitonea lly without any undue effec ts what
soever . The filtrate was not tested on human volunteers. 

FUNGI 

Th ere is a definite type of poi soning' produced by r ye 
know n as ergotism OJ' "Saint 's fire". This is due to the ac
ti on of a fung us, Clauiceps purpurea (63, 19) on the rye. 
F ungi ha ve occasionally heen implied as ca using food poison
ing (64) hut thi s question has not ye t been definit ely es
tab lishe d. 
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FOOD LNTOXIOATION 

1. Accidental or criminal poisoning produced by the presence 
of deleterious products in food is just as common in Puerto 
Rico as in other parts of the world and criminal attempts 
to produce death by using the different poisonous salts of 
the heavy metals are not unusual occurrences. An inter
esti ng case of such poisoning in Puerto Rico has been re
ported by Costa Mandry and Garrido (65). It consisted of 
the poisoning of several members of a family by arsenic 
contained in fritters. Out of 14 persons in a family, 12 ate 
the fritters and developed symptoms of poisoning. Chem
ical examination revealed the presence of arsenic in the frit
ters, but its presence could not be detected in the different 
components which were used in the preparation of the dish. 
How the arsenic reached the fritters could not be determined, 
although the epidemiological study pointed to it as the cause 
of the poisoning. 

~" Natural Poisoning, or that produced by the presence of 
poisonous substances contained in food products, either 
animal or vegetable in origin. 

Animal Products: 
This type of poisoning common in other parts of the world 

and produced by Hie consumption of poisonous flesh of cer
tain animals, is not common in Puerto Rico. Among the 
more .important of the alleged poisonous animals arc certain 
species of fish which are common in Oriental waters (63, 19). 
In a study of the fish fauna of Puerto Rico, Poey (66) recorded 
ROl species. None of these fish have been definitely proved 
ta be poisonous up to the present time. In 1899 a federal 
commission made a very thorough study of the fish fauna of 
Puerto Rico (G7), pointing out the fish that were suitable 
as food. 'I'hcre is a tradition among the fishermen that cer
tain fish, like the pictia (Sphyraena), are poisonous during the 
period of sprawing. The idea also exists that at certain 
times of the year there is a species of marine plant called 
"cobriza" which is poisonous and is ingested by the smaller 
fish who when eaten by the larger varieties, poison these. 
These facts have not been confirmed scientifically. Among 
the fish which have been indicated at times as the cause of 
food poisoning in Puerto Rico arc found the following: 

1. Barracudas (Sphyraena barracuda, picuda ). 
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2. King fish i S combcromorus cacalla, pintado, sierra). 
Walker (68) and Gregory (G!J) have made studies of fish 

poisoning in the Virgin Islands. Gregory, in his study, men
tions the King fish as poisonous and cites Gatewood, who 
claims that in Puertorrican waters it is not poisonous. This 
fish is One of the most commonly used by the people of Puerto 
Rico as a food, and we know of no instance in which the 
flesh of the fish itself has been found poisonous. 

3. Caraux, (yellow jack, arruyado ). This fish was also 
classed as poisonous in the Virgin Islands study, but the same 
authors claim again that ill Puortorricun waters it is not 
poisonous. 

4. Swellfish (tamboril, 8pll eroules spcnglcri). 
'I'here is a notion among the fisherman that this type of 

fish is poisonous. However, it is hardly ever used as food. 
.Iarvis (70), in the report of the studies on the fisheries 

of Puerto Rico remarks in regard to fish poisoning "that 
the fish decompose in a very short time and are exposed to 
sun and flies ' before reaching the market; therefore, the so- ' 
called' fresh fish' is often stale, sometimes tainted, and will 
impart gustro-intestinal poisoning. It is believed that the 
great majority of cases of fish poisoning are caused by de
composed fish. A few of this region (Puerto Rico) are poison
ous, but these fish are seldom if ever used as f'ood ". 

This view held by .Iarvis iu regard to poisoning h}~ fish in 
Puerto Rico does not seem justjfinhle to us. 'Ve rather be 
lieve that it is not the fish itself which gives rise 10 gastro
intestinal symptoms, hut the pathogenic microorganisms with 
which it is contaminated through unsanitary handling from 
the time it is caught to its consumption. Most of the fish 
poisoning outbreaks which have been reported in Puerto Rico 
could have heen traced epidemiologically or bacteriologically 
to infected fish after it was caught, if proper studies had been 
conducted on time. 'We had the opportunity of studying a 
serious outbreak of fish poisoning in San .Iuan, Puerto Rico, 
which was traced to contaminated fish caught in the waters 
of Fajardo. ' 

VEGETABLE PRODUCTS 

De-Grosourdy (71) in his 'I'reatise on Botany in the An
tilles, makes a detailed classification of all the plants found 
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in these islands which in one way or another produce alarming 
symptoms, and divides th em into three groups: 

1. PI' .sonous group, in which are included 35 different 
types. 

2. Dangerous plants, in which are included 14 different 
varieties. 

3. Suspicious group, ill which he classifies 31 species of 
whi ch we should beware. 

Besides these three groups he also cla ssifies forty-five 
other plants under the group of cathartics or purgatives, all 
of which when ingested give rise to gastro-intestinal disturb
ances and in many instances to poisoning. 

BURMA OR RANGOON BEAN (Phaseolus lunatu8) 

This bean is abundant in certain localities of the Island of 
Puerto Rico where it is grown and cultivated. It was in
troduced into the Island in 1915, and before its poisonous 
effects were detected it was cultivated by many farmers. It 
has l.cen th e cause of numerous outbreaks of poisoning in 
the Island of Puerto Ri co. The poisonous principle isa 
cyanogenetic glucoside which when acted upon by the intes
tinal ferments, liberates hydrocyanic acid. In the year 1917 
following the detection of this bean in the local markets, the 
Chemical Laboratory of the Health Department of Puerto Rico 
carried on special studies to detect the amount of hydrocyanic 
acid contained in the different types of commercial beans 
sold in Puerto Rico (72). The consensus of opinion is that 
if Burma bean produces 100 mgs, or more of hydrocyanic acid 
per kilogram it is poisonous and its use must not be permitted. 
In the year 1917, 59,754 pounds of beans resembling the 
Burma type were confiscated and chemical examination (72) 
revealed the hydrocyanic acid content per kilogram to be as 
follows: 

White 460 mgs.� 

Gray Burma (bayo.) 160 mgll.� 
Red Bu rma - 190 mgs.� 
Black Burma 290 mgs.� 
Pink Burma. 170 mga,� 

Light red Burma 110 mgs,� 
Spotted Burma 560 mgs.� 
Portorrican Burma 260 mgs,� 
American red bean.,., nogntive� 
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Santo Do mingo bO:U L ~ - --- - - - - - - - - - - ne g-at i,'c 
B lack Ven ezuela boan 
.l npn nes c hea n . 
Ame riea n Chocolate bea n 
Chil l! bcan , _ 
Anuuicrm spotted he:III " 
I ,hll a helm • 

Spottell L ima bean 
Am crlenu chi cory bean 
White nu ti ve bonn 
Red nut ive bea n 

Cu lifuruiu bea n ( uia rict us ) :. . 
Califo r uia bab y hcnn 

negativc 
negative 

.� nega ti ve 
lIega t h-e 
neg-a tive 
20 mgs. 

negntivo 
negnt ive 
ncgnt ive 
Jlegati\·u 

l\I'gath'c 
Jlcgali,"c 

Ingestion of Burma h el111S produ ces marked gastr o-inte s
tinal symptoms with a fatal outcome ill many cases. 'I'he 
symptoms produ ced hy th e intoxica tion arc as a rule a sens a
t ion of so re ness and pa in ill the a bdomen, vomi ting an d a 
fee ling of collaps e. Diarrhea with blood and mucus is a rare 
manif estation.'." 

In April 1929, the re wore t wo cases of poi son ing (with one 
death ) in Camuy, produeodby the white Burma. Besides the 
Cam uy poi soning there are several oth er cases 0 11 r ecord 
which were caused by Burma beans. III Hl30, in th e tow n of 
Sail Sebast ian, an outbreak of poi soning ill four individuals 
(with two dea th s) wa s investi ga ted and traced to the con
sumption of Burma hellus. 

In Ma ricao, whe re the bean is g rown and raised locally, 
th er e OCCUlTed severa l death s of pigs, produced by f'eeding 
them with beans, "which were la te r id entified as Burma beans, 
In 1932 Dr. K Garrido Morales, ~pidemiolog-i st of the De
partment of H ealth of Puerto Ri co (62 ), inv estigat ed an out
break of fo od poi soning in U t uudo. ~igh t persons were in
volved (with two deaths) and th e investigation pointed to 
some dried "gandulcs " as th e ca use . Upon examina tion it 
wa s detect ed that th e ga ndu le,' had been mixed with Burma 
hean s. 

The real danger in Puerto Ri co a s r ezard to Burma beans 
is that these are often mixed with beans of oth er types, mak
ing it difficult for the people to re cognize th e poi sonous va
riety until it is too late." 

" 
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YUCA (yuca amarga, brava 0 agria, cassava, Manihot Mani
hot (L.) bitter cassava). 

- Yuea is a t uberous vegetable whi ch g rows abundantly in 
the West. Indies and espec ia lly in Pu erto Ri co. There are 
two ty pes of yuca (71), the swee t. or ino ffensiv e product which 
is used as a vegetable and coust itut os a delicious food, and 
the poisonous variety, which causes symptoms of poisoning 
and death when eaten in sufficient amounts. 'I'hc two types 
are similar in many respects, aud it takes consid erable ex
perience on the part of the farmers to detect one type from 
the other. Th e non-edible type contains a very violent poi
son whic h gi,·es ri se to symptoms soon after it is eaten, 
'I'he active principle is supposed to he hydrocyanic acid in 
the form of a wa ter soluble compound whi ch is readily ex
tracted with wa ter j thus, when the root is cooked the acid 
is liberated. Poi soning by yuca used to he very common in 
Puerto Ri co and those physicians who have practic ed in the 
sma ller t OWII S of the island have ha d th e expe r ience of see
ing poi soning in an individ ual or famil y produced by yuca. 
The symptoms of po isoning begin with a violent pain in the 
pi t of th e abdomen foll owed by general izcd pain throughout 
the whol e ahdomeu , with vomit ing, r epea ted liquid deposi
tio ns, a s a rul e accompanied hy hlood and mu cus, and marked 
headache with vi sual dis tu r bances , There is a cold fe eling 
of the ex tremities and of th e who le body, a clammy perspira
tion and collapse, followed hy deuth in th e very Rever e cases. 

If we take th e boil ed pulp of the yuca bravu, extract the 
water, and dry it, we have what is call ed cassava , a harmless 
auhstauce used in tlIe manuf'acturn of bread. 

CASTOR BEAN ( Palma Ch ris ti, Ricinu s comm unis L., hignereta) 
'I'hi s hu sh is very abundunt in Puert 0 Rico. The seeds are 

small beans which contain a powerful toxin (ricin) which 
when taken in sufficien t am ount gives ri se to definite symp
toms of poisoning, oft cn with a fatal ou tcome. The bush 
grows wild everywhere, particularly in cer ta in localities of 
the is land and th e seeds arc f'req uently ell ten by childr en or 
people ignorant of th eir poisonous quali ti es. \ Vhen ingested, 
th e bean g ives ri se to vomiting, abdominal cramps, sever e 
diarrhea generally without hlood or mucus, and often collapse. 
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BARBADOS NUT (Pifion de botica, tartago, Curcas Curcas (L.) 
English physic nut tree) 

The seeds of this tree, commonly found in Puerto Rico, 
have drastic purgative effects if taken, and in a sufficient 
quantity may produce death. The active principle of these 
seeds is au oil which resembles in many respects croton and 
castor oils. 'I'he seeds have a very agreeable taste similar to 
that of hazel nuts and are often eaten by children or adults. 
The symptoms produced by this fruit are, as a rule, vomit
ing, frequent liquid depositions, profuse sweating, weakness, 
fainting and collapse. In severe cases there is delirium and 
collapse, and the pulse rate becomes accelerated. 

COMMON MANOHINEEL (Manzanillo, arbre de mort, Hippo
mane mancinella L.) 

'I'he fruit of the common mauchineel resembles small ap
ple s of an agreeable odor but with an acrid taste. Eating 
these fruits gives rise to definite symptoms of ga stro-intes
tinal disturbances manifested by a burning sensation in the 
lips and bucal mu cosa, larynx and stomach. 'I'here is marked 
a bdominal distention and pain, clammy ·perspiration, and 
feelings of dizziness and collapse. 

The tree is not abundant in Puerto Rico at present, but 
ill 1827, before a general order of the Spanish Government 
to destroy all the trees on account of their poisonous qualities, 
they were abundant. It was a general belief in the first 
quarter of the l!)th century that crabs and fish in the dry 
seasons fed on these fruits common in swampy areas and 
became poisoned, so that when they were consumed as food, 
they too gave rise to poisoning (15). INe have 110 knowledge 
of recent cases of poisoning by eating this fruit. 

MUSHROOM POISONING Food poisoning by mushrooms is very 
common in the United States and results from confounding 
poisonous with edible mushrooms (19). The symptoms pro
duced by poisoning with mushrooms (mnanita) vary from a 
mild type accompanied by diarrhea, nausea, pain and ultimate 
recovery, to violent types with very high mortality accompan
ied by gastro-intestinal symptoms, abdominal pain, delirium, 
convulsions and death. In Puerto Rico, mushrooms are not 
commonly found. They are rarely used as a food except in 
the large hotels which import the product directly from the 

'.� 
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United States and serve it ill their menus. "Ve have no 
knowledge of poisoning occurring from mushrooms in the 
city of San .Iuan during the past ten years. The mushrooms 
which may he present ill the Island of Puerto Rico have not 
as yet been studied 01' classified and our knowledge concern
ing them is t heref'ore very limited. 

FOOD ALLERGY 

Gast rointestinal manifestations and urticaria are of fre
quent occurrence in some individuals as a result of eating 
foods non-injurious to others. It is supposed that the symp
toms produced in these individuals are the result of special 
mnnifesta tions of hypersenaitiveness to foreign protein sub
stances. Food allergy is primarily due to a special condition 
of the individual himself, and not to the food. 'I'he symp
toms are varied, ranging from pain, distension of the abdo
men, nausea, vomiting and diarrhea accompanied or not by 
a rash, to violent gnstro-intestinnl symptoms, migrain and at 
times asthma and augiononrotie edema. 

~I ' his idiosyncrasy, though occasionally met with, is not 
very frequent in Puerto Rico. According to Dr. Ramon M. 
Suarez (7:1) who probably sees the largest number of cases 
of allergy and asthma ill Puerto Rico, the commoner manifes
tat iOBS of' allergy produced hy f'ood Ii re as mentioned above, 
In his experience t lie food articles which most commonly give 
rise to these conditions are in the order of their frequency, 
us follow: fish, particularly shell fish, eggs, wheat, milk (es
peciully ill children ), egg plant (hereujena ), pork and salami. 

UNDETERMINED ETIOLOGICAL AGENTS 

Investigators of experience 011 food poisoning epidemics 
know that there are numerous outbreaks ill which the epi
demiological evidence points to certain food products, yet bac
teriological examination does not support the view. 

In Puerto Rico, as in other parts of the world, this same 
experience is met with. 

In the latter part of November 1927, Costa Mandry and 
Marfn (74) studied an epidemic outbreak of diarrhea in a 
convict camp ncar San .Iuan. 'I'hirty-two out of 40 persons 
living under similar conditions in this convict: camp were at
tacked with a mild dysentery, characterized by nausea, vomit
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ing, ge neralized pain in the abdom en, an d mild d ia r rhea with 
blood and mucus . The attack as a rule star ted from 2 to 8 
hours after eating the food. A careful bac teriological and 
parasitological study did not reveal th e causative agent of the 
outbreak. Thcrc is the possibi lity that the outbreak could 
have been cause d by food poisoning. 

In the Insular Asylum of Puerto Rico there occurred a 
sma ll outbreak of abdominal pain accompanied by nausea and 
diarrhea among the dom estic staff of the Institution. All the 
people that were affected ate at the same table and became 
ill after a certain meal. Bacteriologica l examination of the 
stools of those affected (food was not available) did not reveal 
any bacterium that could be ascribed as the causa tive agent. 

SUMMARY 

\Ve have attempted in this paper to present our personal 
obse rvat ions together with a r evi ew of the r egio nal t reatises 
as r egards to food poisoning, with special reference to the 
prevalence of the condition, th e common etiological agents. 
and th e character istic mod ali ties of the disease in this trop
ical island. 

In the brief outline which we ha ve given of the ca uses of 
food poi soni ng we have only included those conditions which 
do occur in the Island of Puerto R ico or which are likely to 
occur because conditions prevalent facilitate their occurrence 
at any time. However, a good many substan ces, animal and 
vege table ill origin, which are common ca uses of food poison
ing ill oth er countries, are not present in Puerto Ri co as far 
as our knowledge goes, and for that reason we have pur
posely omitted them. 

Food infections and intoxications are of common occur
rence in Puerto Rico. 

The number of deaths from food poisoning which was 
negligible in Puerto Rico before th e year 1927, apparently 
has increased since that year, seven deaths having been re 
corded fr om this caus e in 1927 and fift een in 1928, as against 
six death s in the five-year period from 1922 to 1926. The 
death rate from this cause ha s ri sen from less than one half 
poin t per 100,000 population in 1927 to 1.2 per 100,000 popula
tion ill 1931. 
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The probable rea son for the increase of 1928 which has 
heen main tained during the yeurs following, is that since that 
year scient ific atten tion has been directed towards th is group 
of conditions, bacteriological and epidemiological studies of 
outbreaks IUlYe been made and reported, pub lic and medical 
conferences have been give n, and facilities placed at the dis
posal of practicing physicians to re cognize and diagnose th ese 
condition s. 'I'he inter est of the many memb ers of the med
ical profession ro se with the corresponding increase in the 
number of deaths cer t ified from this cause. 

Th e death rat e from food poisoning in Puerto Ri co is 
rather low if compa red with the rates r ecorded in t.he south
ern States, and is compar able with the rates recorded in the 
Initod States Registration A rea and in th e northern States 

as shown ill 'I'nhles I and II. 

I 

DE ATH RATR H BY 100,000 POP ULATIO N FHOM POI SONING BY� 
FOOD IN P UEHTO RICO AND CERTAIN STATE S OF THE� 

UN ITED STAT ES DURING THE YEARS� 
1924, 1925, 19n , 1928, 1929 

1924 1925 1927 1928 1929 

New y ork . . . . . .. . . . .. 0 .26 O. :H 0 .28 0. 15 U.13� 
Pennsylvania . . . . . . . . .. U.57 0 .67 0 .39 0 .66 0 .32� 
Maryland .. ... . .. . .. . . 1.38 0 .64 U.75 0 .62 0 .74� 
Nor th Carolina .. . .... . 1.1\5 1.45 1.13 1.07 1.50� 
South Carolina . . . . . . . . 1.19 1.38 0 .70 1.04 0 4 6� 
Georgia . . . . . . . . . . . . . . . 1.68 . . , .. . . . . . 0 ' • . . . 1.30 2 .U2� 
Tc,neqsee .. . . . . . . . .. . . 1.82 I. 18 0.96 J.(JI o.s:� 
,rir~i n. a . . . . . . . . . . . . .. . 1.19 1.11 1l .94 1l .79 O.7R� 
Californin .. . . . . . . . . .. . 1.32 0 .95 1.10 0.66 0.67� 
Colorado .. .. . . .. .... .. 1.39 0 .96 1.11 1.37 1.84� 
Vermont. . . . . . . . . . .. . . 0 .28 0 .85 1.13 0.8:3 0.55� 
Massachusetts . . .. . ... . 0 .39 n.ss 0.18 0.16 0 .26� 
Alabama .. .. . .. . .. . . . . ... ... . . . 2.48 1.80 1.84 1.63� 
~1i~i~ippi .. ... .. . . .. . 0 .89 1.56 1.61 1.57 0 .80� 
Louisiana . . . . . ... . . . . . . 1.82 1.47 1.44 1.41 1 .111� 
U. S. Reg. Area .. . . . . . 0 .9 0 .9 0 .7 0.7 0 .7� 
Puerto Rico .. . .. . . . . . . 0 .2 . . . . . .. . . 0.5 1.0 CU i� 
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II 

DEATH RATES PER HKI,noo� 
POPlJL ATIO X r noxi FOOD� 
POISO~ I~G IX PUERTO� 

RI CO DlJH.lXG TH E� 
YEAUS F ROM� 
1922 TO 1931� 

Hat e Pe r 100,000 Year Population 

1922 . 
1923 . 0 .14 
1921 . 0 .21 
1925 . 
1926 . 0 .06 

TOTAL. . . . . . . . . . . . . 0 .41� 

1927 . . . . . . . . . . . . . . . . 0 .47� 
1928 . . . . . . . . . . . . . . .. 0 .99� 
1929 . . . . . . . . . . . . . . . . 0 .58� 
1930 . . . . . . . . . . . . . . . . 0 .90� 
1931 . . . . . . . . . . .. .. . . 1.20� 

TOTA L.. .. .. . .. . . . . 4 .14 

Food poisoning is produced in Puerto Rico more or less 
hy the same etiological agents (bacteria l or otherwise) as in 
tempera te climat es, and th e condit ion follow s the same char
acteristic t rends as r egards to epidemiology and symptoma
tology. Th e condit ion is very import alit in this I sland where 
gastro-int esti nal disturbuuees are one of th e main problems 
with which the Department of Health ha s to deal. Food
borne infections occur throughout the yea r hut are more com
mon during the spr ing and summer months. The implicated 
food as a ru le looks normal in every r espect. Complete bac
teriological and epidemiological st udies of all ca ses of food 
poisoning OCCUlTing in Puerto Ri co nr c necessary. In a good 
rna ny outhreak s which have been investigated no definite 
etiological agent could be found. 

As .Jorda n says, cases of food poisoning of undetermined 
etiology, "are sufficient to show that ill a conside r able pr opor
tion of cases of all eged food poisoning there is a large meas
ure of uncertainty ahout the real source of trouble. Although 
the trend of opinion has been in the direction of an increased 

. r ecognition of the sha re of cer ta in bacter in, especially tho se 
of th e S almonella group, ther e is an important r esidue of un
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explained food poisoning that needs further skilled investi
gation". 

Let us all t.ogether cooperate in th e study of these condi
tions i ll Puerto Rico by soliciting) when cases come to our 
hands, th e help of tho se investigators who are exp erienced 
and interested in the stud)' of this important group of condi
tions . It is our part now to t ry .to elucidate in every way 
possible this problem which is linked with a still greater one 
- gast ro-intest-ina l disturbances-c-whieh has baffled our phy
sicians since the early days of the Spanish colonization of this 
Island, and still baffles our competent health au thorities. 
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