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I. Epidemiological features
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SUMMARY

An explosive outbreak of food-poisoning caused by Salmonella typhi-murium
which occurred in a large teaching hospital in Salvador, Bahia, is described.
A total ‘of 213 cases were recorded between December 11 and 13, 1961, among

253 hospital employees who were exposed to the risk of infection.

The fact

that no primary cases were observed among approximately 290 ward-patients was

an important hint to establishing the vehicle of infection,

Seventeen secondary

cases, presumably representing person-to-person spread, were found to have

occurred, five of them among patients.

Although the clinical manifestations were

of moderate or high severity, no deaths were recorded.
Strong epidemiologic evidences is presented that infected beef was the vehicle.

It was not possible to determine with certainty if it was an original infection of
the animals or a secondary contamination of the meat during slaughtering or
preparation. A possible important role of salmonella organisms in underdeveloped
areas is suggested and the need of carrying out surveys to determine the distri-
bution of the organism in man and in livestock is emphasized. The importance
of rigid enforcement of adminisirative measures aimed at controlling an explo-

sive hospital outbreak such as this was clearly demonstrated.

INTRODUCTION

There is unpublished clinical and epide-
miological evidence that infection by Sal-
monella organism has occurred in Bahia both
sporadically and in outhreaks. At the end
of 1961 a sharp outbreak of food poisoning
due to Salmonella typhi-murium took place
in a 300 — bed teaching hospital in Salv-
dor, Bahia, which permitted a rather inten-
sive epidemiological investigation.

The epidemic provided an opportunity to
demonstrate that even in areas with under-
developed public health services and devoi-
ded of speciallized laboratory facilities, effi-
cient  control measures can be applied
promptly if supporied by carefully collected
clinical and epidemiological data. For this
reason and because a large number of heal-
thy hospital personnel were involved it was

Department of Hygiene and Preventive Medicine (Prof. F. E. de Magalhies Neto), Hospital das
Clinicas, Faculdade de Medicina da Universidade da Bahia and Fundaciio Gonecalo Moniz, Salvador,

Brazil.

(1) Docente-livre of Hygiene and Preventive Medicine.

(2) Bacteriologist, Fundag¢do Goncalo Moniz.

(3) Statistician.

258



SILVA, G. R. da; 'SILVA, I. & GUIMARZAES, C. C. — An outbreak of food poisoning due to

Salmonella typhi-murium in a general hospital.

trop. S@o Poaulo 6:258-267, 1964.

I. Epidemiological features. Rewv. Inst. Med.

considered that the outhreak is of sufficient
interest to be recorded.

THE OUTBREAK

On the morning of December 12, 1961 a
number of cases of acute gastroenteritis
began to be reported by the medical staff
among the hospital employees. When the
epidemic began the hospital was housing 290
patients distributed in seventeen wards and
cared for by a staff of approximately 830
persons. A total of 213 primary cases were
found to have occurred among 253 hospi-
tal employees and staff who were exposed
to the risk of infection. No primary cases
were observed among the patients, Most of
the cases were of moderate or high degree
of severity and 72.8 per cent of them re-
quired hospitalization but there were no
fatalities.

The number of reported cases piled up
so rapidly that it soon became apparent that
we were dealing with a sharp outbreak.
The possibility of a common source and a
single essentially simultaneous exposure was
considered from the outset. A rapid spot
investigation 'indicated that all the sick in-
dividuals had eaten at the hospital dining
room the previous day. It was further
observed that no cases had occurred among
the hospital patient and no apparent increase
in diarrheal disease could be observed
among them. Suspicion was focused on food
as a probable vehicle, though the diets con-

“sumed by the patients had come from the
single central kitchen where the meals for
the hospital employees had been prepared
and only the latter became ill. The hospi-
tal water supply was considered as an un-
like source, since the water used by both
the hospitalized patients and the hospital
employees came from a single reservoir
through a commeon piping system.

Methods

A systematic epidemiological investigation

was then immediately initiated. = Interview
forms were prepared which included a check
list of food consumed and informations on
the time of omset, the clinical manifestations,

their character, intensity and course as well
as dala on treatment received by the pa-
tients. Complete records were obtained on
all the 253 hospital employees who ate one
or more meals in the hospital on December
11 and on 84 additional employees who did
not eat in the hospital but had close contact
with the epidemic cases that were hospita-
lized. The former are hereafter referred to
as primarily exposed persons.

One or more stool cultures were secured
from many of these exposed persons. Bacte-
riological cultures of blood, urine and vo-
mitus as well as a white blood cell count
and an agglutination test were performed
in a number of non-purposefully selected
cases. Methods and results of these labora-
tory tests are described in more details in
a forthcoming paper *.

Samples for bacteriological examination
were taken from lefi-over prepared and raw
food-stuffs. The specimens were ground in
a sterile mortar and then inoculated into
Kauffmann’s medium and streaked on to
blood agar plates. From the Kauffmann’s
medium, subcultures were carried out on to
SS agar and Teague’s plates which were
incubated overnight. Next morning sus-
pected colonies were subcultured on to Costa-
Vernin medium ®.

Epidemiological features

The epidemic curve is shown in Figure 1.
A total of 213 cases occurred within a
span of 56 hours, between 2:00 p.m. of
December 11 and 8:00 p.m. of Decem-
ber 13 (Fig. 1A). These cases are he-
reafter referred to as primary cases. It is
apparent that 72 percent of these patients
became ill on the first 24-hour period and
99 percent within 48-hours. Assuming a
single simultaneous exposure to a common
source of infection - the incubation period
could easily be calculated giving a mean
value of 19.9 with standard deviation of
9.7 and a median value of 18:0 hours.
The average duration of the illness was
64 + 3.8 days and the median 6.2 days.
The average durations of the diarrhea and
the fever were 4.5 £ 3.5 and 2.6 = 1.7

days, respectively *4,
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Fig. 1 — Time distribution (in hours) of (A) 252 primary cases and (B) thirteen

secondary cases of gastroenteritis due to Salmomnella typhi-murium.

TABLE 1

_Attack rates among 253 exposed hospital em-
ployees according to the type of meal eaten in
the hospital

No. of persons
Time of meal - Attac{i{
Exposed I rate %
Noon ......... 196 177 90.3
Evening ....... 29 18 62.1
Noon and eve-
ning ... 17 17 100.0
Other® ........ 10 1 10.0
Total ......... 253 213 84.2
s Other includes snacks of wvarious. types' in

the afternoon and evening periods. .
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The attack rate among the 253 primarily
exposed employees was 84.2 per cent (Ta-
ble I). Table 1 demonstrates that the risk
of infection as expressed by attack rates va-
ried widely according to the type of meal
caten. The highest attack rate (100.0 per-
cent) was observed among those employees
who ate at noon and the evening in the
hospital dining room while the rate among
those who ate only at noon (90.3 per cent)
was considerably higher than that among
the persons who had only the evening meal
(62.1 per cent). The attack rate among the
employees who had only snacks in the after-
noon and the evening periods (10.0 per-
cent) was the lowest.

The distribution of cases by age end sex
is presented in Table II. as age and sex-
specific attack rates. It can be observed
that males tended to exhibit a higher rate
than females and this was particularly true
among persons in the age groups with the
highest rates, namely .the. youngest and the
oldest age groups.
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TABLE II

Age and sex-specific primary attack rates among persons exposed to infection

Age in years
Sex :
17-24 25-34 35-44 45-59 Total
Exposed persons * Male 23 44 23 10 100
: Female 28 74 39 12 153
Total 51 118 62 22 253
Cases Male 22 35 19 9 85
Female 25 60 33 10 128
Total 47 95 52 19 213
Attack rate % Male 95.6 79.5 82.6 90.0 85.0
Female 89.3 81.1 84.6 83.3 83.7
Total 92.2 80.5 83.9 86.4 84.2

# Persons who ate one or more meals at the hospital on December 11.

Primary attack rates by occupational
groups were calculated. The nursing staff,
the largest exposed hospital group, exibitted
an attack rate "(81.4 percent) which tended
to be lower than the general rate (84.2
percent). The rate among members of the
Nutrition Department (95.6 percent) on the
other hand, was remarkably higher than the
average attack rate while the attack rate
among the technical service personnel (90.9
percent) also tended to be high. The re-
maining occupational groups which inclu-
ded the clerk, administration, laundry and
medical staffs exhibitted rates which were
close to the average primary attack rate.

Thirteen. cases that accorred between De-
cember 16 and 27 were considered as se-
condary cases representing person-to-person
spread (Fig. 1B), and so were four additio-
nal cases with inapparent infection. The
later were observed among employees that
“did not eat in the hospital either on De-
cember 11 or on subsequent days. The
former included five patients, one staff-phy-
sician, one nurse, five auxiliary nurses and
one clerk. A secondary attack rate was cal-
culated by considering as exposed to the
risk of secondary infection all those indi-
viduals who had close contact with the pa-
tients or -with convalescent cases exclusive
of those who had become ill as the result of
primary exposure on Deécember 11. A ge-

neral secondary attack rate of 15.9 percent
was observed. '

A Salmonelle organism was isolated from
stool specimens in a large number of cases
(Table III) and was serologically identified

TABLE III
Results of stool cultures in clinical cases re-

sulting from primary exposure to the risk of
infection on December 11, 1961

Cases with cultures

Time after onset

of illness No. pos. | Fercent

pos.

First day ............ 1 1 -
Second day .......... 30 24 80.0
Third day ........... 15 7 46.7
Fourth day .......... 33 8 242
Fifth day ............ 55 12 21.8
Sixt and sevent days . 39 8 20.5
Second week ......... 49 11 22.4
Third week .......... 32 2 6.2
Fourth and fifth weeks 39 2 5.1
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as S. typhi-murium of the {ermentation
type 1 of KrisTEnsen et al.”. Table III
shows that the percentages of cases with
positive  stool cultures decreased {from
80 percent on the third and 24.2 per-

cent on the fourth. Then the relative
frequency of cases with positive stool
cultures tendend to remain at the 20

percent level up to the end of the second
week after the onset to the illness. By the
third week, however, only 6.2 percent of
the cases were still excreting bacteria in
their stools and during the fourth and fifth
weeks the proportion of cases with positive
cultures had decreased to 5.1 percent.. The-
se percentages correspond to two cases
which were considered as temporary car-
riers. No bacteria could be recovered from
the stools of the two temporary carriers
after six weeks from the onset of the illness.

.One or more stool cultures were also
obtained from most of the individuals who
were exposed primarily or secondarily to
the risk of infection but did not become
ill. However, only seven of these employees
submitted specimens within seven days from
the start of the outbreak and these cultu-
res yielded negative results. During the se-
cond week, cultures from four out of 34
individuals gave positive results. These four
employees with inapparent infection were
considered as secondary cases since they did
not eat in the hospital on December 11 or
on subsequent days. All of them had close
contact  with cases or laboratory specimens
therefrom. By the third and fourth weeks
stool specimens from these case were again
cultured with negative results.

The source and vehicle of infection

The particular characteristics of this out-
break suggested from the outset the possi-
bility of a single simultaneous exposure to
infection from a common source. Food was
-considered the probable vehicle. The fact
that no primary cases had occurred among
the 290 hospitalized patients in contrast with
the high attack rate among the employees,
though intriging, in fact strenghtened sus-
picion against food. To establish the vehi-
“cle of infection, a necessary initial step was
clearly to find out in what ways the pa-
" tient’s diets has differed in composition from
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the hospital personnel.

the meals eaten by the employees, since
both had been prepared in a single central
kitchen.

It was found that the same persons were
concerned with the preparation and hand-
ling of food for both the patients and the
employees. None of those gave a history of
recent diarrheal disease. At the time of
this investigation a good standard of gene-
ral cleanliness was being maintained in the
kitchen which was equipped with modern
stainless-stell appliances, good dishwashing
facilities and working cold rooms. No
break in food-handling procedures could be
detected.

Diet lists including all food severe in the
hospital at noon and in the evening on
December 11 were compiled. An intensive
investigation revealed that most of the pa-
tients had received a standard diet con-
sisting of cooked beans, rice, mashed po-
tatoes and ground meat. The meals served
to the employees had the same composition,
with a single exception — the meat which
was used had been of a different batch of
beef and was processed and prepared inde-
pendently. :

Thus the evidences which were gathered
focused suspicions on the role of the meat
as a possible vehicle. The delivery of beef
to the hospital was too late on that mor-
ning of Monday, December 11. For this
reason the dietician on duty decided to use
a left-over batch to prepare the patient’s
diets. The meat was ground and cooked in
a steam-pressure pan. Approximately thir-
ty kilograms of beef from a single carcass
was delivered at 10 am. Part of that meat
was used for the preparation of meals for
As time was short,
it is doubtful whether or not the beef was
adequately cleaned. The handling of it was
not otherwise different from the established
procedures. After the meat was cut it was
prepared as follows: one large steam-pressu-
re pan was pre-warmed after a certain
amount of lard and seasoning were added
to it. The cuts of meat were then distri-
buted over the bottom and along the lower
third of the walls. The steam valve was half
opened and the pan was left unclosed throu-
ghout the whole cooking period. When the
edges of the meat cuts began to detach,
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usually after ten to fifteen minutes, the cuts
were mixed with a large wooden spoon and
immediately removed from the pan and
placéd in a stainless-steel container ready
to serve,

To determine the specific food that was
résponsible for the outbreak an analysis was
made of attack rates among persons accord-
ing to the food eaten. In order to have an
homogeneous group it was decided to inclu-
de in that analysis only the employees who
had a single meal in the hospital at noon
December” 11 and hence had presumably
a single exposure to the infected food-stuff.
Table IV shows that the highest attack rate
was observed among the employees who ate
either the beef steak, the mashed potatoes
or both. The attack rates among those who
ate beans, rice and dessert were also high.
However, since these items were eaten by
most of the employees, the . attack rates ac-
cording to food eaten does not necessarily
reflect risk or infection. Table IV also in-
dicates that the attack rates among indivi-
duals that did not eat the beef steak was
remarkably low as compared with the ge-

neral attack rate. The attack rates for per-
sons who did not eat beans, dessert and other
food were as high as those for persons who
did eat these food. The differences in at-
tack rates among persons who ate a spe-
cified food and those who did not are also
indicated in Table IV. A remarkably high
positive value for the beef steak is further
indicative of a possible role in the transmis-
sion. The diferences in rates for mashed
potatoes and rice are also relatively high
although much less so than for the meat.
The attack rates were roughly of the same
magnitude among persons who ate and among
those who did not eat either beans, dessert
and other food.

The foregoing evidences strongly point to
the beef as the most probable vehicle and
suggest that either beans, dessert and the
other food had no effect on the risk of in-
fection. However, they do not exclude a
possible role of the mashed potatoes and the
rice in the transmission of infection.

To evaluate further the influence of each
of these items a cross analysis was made

TABLE 1V

Influence of food eaten on the rates of illness for 196 persons who ate only at noon
in the hospital on December 11

Pensons who ate Persons® who did not
specified food eat specified food Difference
Specified food in attack
N rate %
Not Attack Not Attac
Total I in rate % Total Ill i rate %
One or more items ..| 196 177 19 90.3 — — — — —
Steak (Beef) ......... 185 176 9 95.1 11 1 10 9.1 86.1
Mashed potatoes ..... 167 159 8 95.2 29 18 | 11 62.1 33.1
Beans ........i..c.0. 118 110 8 93.2 78 64 11 87.3 5.9 ‘
Rice ................. 179 166 13 92.7 17 11 6 64.7 28.0
Dessert .............. 131 124 i 94.7 65 53 12 81.5 13.2
Other* .............. 59 45 14 76.3 137 132 5 96.4 —20.1

* Other food includes bread, chicken, macarroni

’different batch of. beef in a steam-pressure pan.

and ground meat prepared from a
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and results are shown in Tables V and VI.  not eat the mashed potatoes though attil high,
Table V indicates that those who had eaten was lower than the former rate. Eating
both the steak and the mashed potatoes ex- each of the other items in addition to the
perienced the highest attack rate while the meat had no apparent influence on the risk
rate for those who ate the meat but did of infection. '

TABLE V

Attack rate among persons who ate the beef steak and specificied
food at noon on December 11

Specified food No. of persons No. of cases Attack rate %
Total ............... — 185 : 176 95.1
Mashed potatoes .... Yes 161 158 98.1 ‘
No 24 ’ 18 75.0
Beans ............... Yes 117 109 93.2
. No . 68 67 99.4
Rice cvvviiiiiani. Yes 173 165 95.4
No 12 11 91.7
Dessert ............. Yes 128 123 96.1
No 57 53 93.0
Other * ............. Yes 51 44 86.3
No 134 132 98.5

# For definition see foot-note of table IV.

TABLE VI

Influence of eating mashed potatoes and/or specified food on the rate of illness for
persons who had only the noon meal in the Hospital on December 11

Ate mashed potatoes Did not eat mashed potatoes
Specified food

No. of persons | Attack rate % | No. of persons | Attack rate %
Total ......... — 167 95.2 29 69.1
Beef .......... Yes 161 98.1 24 75.0
No 6 16.7 5 0.0
Beans ........ Yes 107 97.2 11 54.5
No 60 91.7 18 66.7
Rice .......... Yes - 159 95.0 20 75.0
No 8 100.0 9 33.3
Dessert ....... Yes 120 95.8 11 81.8
No 47 93.6 18 I 50.0
Other * ....... Yes © 45 8%8.9 14 ) 35.7
No 122 97.5 15 86.7

* For definition see foot-note of Table IV,
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Only five individuals had no contact with
either the beef steak or the mashed pota-
tces and none became ill (Table VI). The
number of persons that did not eat the
beef steak was too small as to allow a sa-
tisfactory analysis. Only eleven persons had
no contact with beef and did not eat the
_steak. Among them only one became ill.
This one ate mashed potatoes, beans, rice,
dessert and the other food.

As pointed out above, the highest rate was
observed among the employees who ate both
the meat and the mashed potatoes. The
relatively low attack rate for those who ate

" the mashed potatoes but did not eat the
meat (Table VI) seems to indicate that the
highest risk of infection was associated with
the ingestion of the latter.

The attack rates for persons that ate rice
or dessert but did not eat mashed potatoes
are higher than the rates ameng those whe
.did not eat either the mashed potatoes and
rice or dessert (Table VI). This is pro-
bably due to the fact, not brought out in
- table VI, that most of the people who ate

rice or dessert also ate the beef steak while

the few persons who did not eat rice or
dessert or both did not tend to eat the
steak.

The foregoing data seem to definitely
point to the beef as the main vehicle of
infection in the present outbreak of food
poisoning. A possible role of the mashed
potatoes cannot be definitely excluded, in
spite of the fact, which was pointed out
above, that about 290 wardpatients also ate
this food and none became ill.. It is pos-
sible that the mashed potatoes was contami-
nated .at the time of serving by means of
a common ladle which might have been
used to serve both the meat gravy and the
mashed potatoes to some of the employees.
Unfortunately no Salmonella organisms could
be recovered from either the beef or any
other food-stuff. Large number of Proteus,
coliform organisms and Staphylococcus colo-
nies were isolated from samples of the refri-
gerated raw meat which were colected on
December 12, the second day of the out-
break. . '

Control measures

Administrative procedures to control this
outbreak included: (a) prompt discharge
of all patients but those with severe diseases.
After the second day of the outbreak, only
15 patients (5.2 percent) had remained in
the hospital; (b) selective assigment of
nurses and clerks, chosen among the em-
ployees who were not exposed to infection,
particularly in the pediatric service and to
care for old and debilitated patiens; (c)
rigid enforcement of rigorous personal hy-
gienic procedures among staff and emplo-
yees and (d) prompt discontinuance of ser-
vice in the kitchen. Though most of the
clinical cases were promptly hospitalized no
strict isolation of patients was attempted.

DISCUSSION

Because it was not possible to determine
the path- of infection from the reservoir to -
the vehicle, the precise source of infection
in this outbreak must remain a matter of
conjecture. The epidemiological data clear-
ly incriminated the beef as the main ve-
hicle. The steak eaten by virtually all the
employees who became ill was clearly un-
dercooked and, as experience has establi-
shed, meats subjected to cooking may not
be heated to a point which renders them
free of viable organisms. The failure to
isolate salmonellae from the food-stuff was
probably related to the massive contami-
nation of the meat with Proteus, Staphylo-
coccus and coliform organisms.

Fresh meat may carry salmonellae as the
result of infection in the slaughtered animal
or may be contaminated at any stage of
its processing and preparation. In this out-
break the latter possibility seems less likely
since no carrier could be demonstrated
among the hospital’s food-handlers and out
of numerous batches of beef coming from
the same abattoir only one “appeared to be
contaminated.

In technically developed countries, for
which statistics are available most of the
food-poisoning outbreaks have been traced
to processed and “made-up” meat. Fresh
meat has been rarely implicated. In En-
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gland and Wales, for instances, in 3100
food-borne outbreaks recorded from 1949
to 1960, 73 percent were associated with
meat of which only 1.5 percent were traced
to fresh meat 1% 17, In the underdeveloped
countries, the reverse appears to be case *.
In these areas, because of the low standard
of sanitation, raw meat is expected to be
frequently contaminated with pathogenic or-
ganisms. However, statistical data for these
countries are either not available or very
scanty.

Salmonella  typhi-murium, the organism
responsible for this outbreak, probably due
to the ubiquity of its distribution among
animals and man® ', is the serotype most
commonly found in outbreaks of gastroen-
teritis ® % % %7 In England and Wales it
is responsible for approximately two thirds
of the recorded outbreaks®® %17, Tt has
been shown that its prevalence in livestock
parallels its frequency in man?*. Its main
natural reservoir is undetermined, however.
Fowl, poultry and pork have been conside-
red the major sources** ** but cattle, though
probably less common: as a reservoir than
pigs and birds, are nonetheless an important
source of infection; the meat and milk the-
reof being imporiant vehicles 2 1213, §ql.
mornella dublin has been the most common
organisms in cattle’s infection %17, In re-
cent years, however, evidences have been
presented in the literature that, in some
areas, S. typhi-murium is replacing S. dublin
as the main species isolated from -cattle 3,
Medical and veterinary surveys, to define
the distribution of salmonellae .are needed
in order to establish a clear picture of the
ecology of the organisms both in the hu-
man host and the animal population. That
this is essential to arriving at more efficient
control measures than those presently avai-
lable cannot be over-emphasized.

The sharpness and explosive character of
the present outbreak, reflected in the large
number of cases, their short time distri-
bution and the exceedingly high attack rate
are evidences suggesting the ingestion of a
large number of viable organisms by the
employees who later became infected. For-
tunately, the employees and staff rather
than the patients were the hospital group
actually exposed to. the risk of infection
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inusmuch as salmonella gastroenteritis may
become a major problem among patients in
hospitals ¥* particularly among those with
severe an debilitating diseases for whom the
case fatality rate may reach high levels *% 26,

In view of the large number of secondary
infections that occur in institutional out-
breaks and the low secondary attack rate

‘presently recorded, the value of prompt en-

forcement of control measures becomes ap-
parent. Control measures were aimed at
reducing to the lowest possible point the
chance of secondary spread through food
while strict isolation procedures were not
attempted. - The low secondary attack rate
seems to indicate that spread from person-to-
person is a minor problem in outbreak of
salmonelosis; the infection being usually
food borne.

The relative importance of the carrier as
source of salmonella infection has been em-
phasized by some workers 1% 20, although
the carrier state after clinical or inapparent
infection with salmonella that cause gastro-
enteritis is of low incidence and usually
transient *% 17 1% 2 Qur findings show that
the high proportion of persons with posi-
tive stool cultures on the second day of
illness is followed by a rapid and uniform
decline during the few subsequent days, then
the rate of positive cultures tended to level
of up to the end of the second week when
again a rapid rate of clearance is initiated.
By the fifth week, only 5.1 percent of per-
sons were founds with positive cultures while
after six weeks no carrier could be detected.

RESUMO

Surto de intoxicacido alimentar devido a
Salmonella typhi-murium ocorrido em hospi-
tal geral. 1. Aspectos epidemiolégicos.

Descreve-se explosiva epidemia de gastren-
terite por Salmonella typhi-murium obser-
vada em hospital de ensino de Salvador,
Bahia. Entre 11 e 13 de Dezembro de
1961, registraram-se 213 casos entre os 253
funcionirios do hospital, expostos a infec-
¢do. A nfo ocorréncia de casos primdirios
entre 290 doentes hospitalizados constituiu-se
em . elemento importante na deteccdo do vei-
culo da infeccio. Observaram-se apenas 17
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casos secunddrios entre funcionarios e doen-
tes. Embora a intensidade das manifesta-
¢oes clinicas variasse de moderada a severa,
ndo se registraram Obitos. :

Apresentam-se evidéncias epidemiolégicas
que indicam ter sido a carne bovina o vei-
culo responsivel pela propagacio da infec-
¢o. Nao foi possivel, porém, descobrir a
fonte donde a mesma se originou. Chama-se
a atencdo para a possivel importincia de
produtos animais nfo industrializados, par-
ticularmente da carne bovina, na propaga-
¢do das salmoneloses em areas subdesenvol-
vidas e demonstra-se a importancia da apli-
caclo de rigidas medidas administrativas no
combate as epidemias de gastrenterite de
tipo explosivo, como a descrita acima.
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