
spot slides. Intensity of fluorescence was similar for all cell

lines, but easier to read in C6/36 because the cells were

never disrupted. TRA-284 and AP-61 cells were generally

more resistant to serum toxicity than A. albopictus cells.

While both A. albopictus and AP-61 cells grew well on glass

as well as on plastic surface, TRA-284 cells did not grow

well on glass tubes. The cost of tube culture was far less

expensive than that of plastic culture. These advantages

and disadvantages will be evaluated for the selection of a

cell line for routine dengue virus isolation/identification.

(Source. San Juan Laboratories, Center for

Infectious Diseases, Centers for Disease Control,
San Juan, Puerto Rico, U.S.A.)

Diarrheal Diseases

An Overview of the Situation in the Americas

Diarrheal disease constitutes a clinical syndrome of

varied etiology which includes specific infectious diseases

such as shigellosis, salmonellosis, amebiasis, as well as

other diseases caused by bacteria, protozoa, viruses, and
helminths.

In Latin America, these diseases constitute a major

public health problem, especially among children under 5

years of age. However, in most countries, it is difficult to

determine the extent of the problem accurately. In both

urban and rural areas, current clinical and laboratory ser-

vices are not always adequate to identify these infectious

agents and the etiologies of reported diarrhea episodes are

often unknown. Furthermore, the number of cases and

deaths reported does not reflect the magnitude of the

problem caused by the diseases due to limitations of sur-

veillance systems. More specifically, reliable morbidity

data for diarrheal diseases are difficult to collect because

of reporting constraints characteristic of many national

health systems. The coverage and quality of case report-

ing varies from country to country and by geographic re-

gions within the same country. Other factors which in-

fluence the data include the extent to which various popu-

lations receive health care services and the completeness

of disease surveillance by those services.
Mortality data offer more opportunities for analysis,

but similar shortcomings may exist. For example, infant

deaths may be underreported and the cause of death may

be unknown, inaccurate, or nonspecific. Nevertheless,
available mortality data provide some insight into the

seriousness of the problem. In interpreting the signifi-

cance of mortality data in Tables 1 and 2, it is necessary to

consider the wide variations in data compilation and

reporting.
Around 1978, diarrheal diseases1 were among the first

and second causes of all deaths in children less than 1 year

of age in 20 of 31 countries reporting figures for children

between 1 and 4 vears of aee.

As shown in Table 1, around 1970 for 20 selected Latin

American countries, 69,591 of the 108,627 deaths due to

diarrheal diseases2 recorded in children less than 5 years

of age were in children under 1, yielding age-specific

death rates of 1,346.07 and 456.0 per 100,000 population,

respectively.
In Table 2 for the same countries, around 1978, of

80,307 diarrheal deaths reported in children under 5 years

of age, 55,672 occurred in the under 1 age group, produc-

ing age-specific death rates of 290.2 and 934.0, respec-

tively. These figures indicate a 26 per cent decrease in the

overall age-specific mortality rate due to diarrheal dis-

eases in children under 5 years of age over an eight year

period. This decrease in mortality has declined by annual

proportions in 18 out of the 20 countries reporting de-

tailed information.
Although the 1978 age-specific diarrheal mortality rate

in children under 5 was only 5.0 per 100,000 population

in North America, the problem was much more acute in

the Caribbean and in Central and South America, where

1 Codes 008 (Enteritis) and 009 (Other diarrheal diseases) of the Inter-
national Classification of Diseases (Ninth Revision, 1975). Geneva, World
Health Organization, 1977.

2 Defined according to categories of the Eighth Revision of the Interna-
tional Classification of Diseases, including other salmonella infections
(003), bacillary dysentery (004), amebiasis (006), enteritis (008), and
other diarrheal diseases (009).
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Table 1. Total diarrheal diseases,a around 1970. Number of deaths and age-specific rates per
100,000 population for selected countries.

<1 1-4 <5
Country

Year Number Rate Number Rate Number Rate

Argentina 70 4,561 880.5 722 38.5 5,283 220.8
Belize 70 39 823.6 15 86.7 54 245.1
Chile 70 3,853 1,418.1 422 46.7 4,275 363.8
Costa Rica 70 845 1,509.5 271 108.1 1,116 363.9
Cuba 71 1,313 564.7 82 8.6 1,395 118.2
Dominica 70 25 984.6 13 127.1 38 297.7
Dominican
Republic 70 1,642 1,177.9 612 111.1 2,254 326.6

Ecuador 70 2,382 968.9 1,691 194.4 4,073 365.1
El Salvador 70 2,245 1,457.7 2,055 386.2 4,300 626.8
Guatemala 70 3,643 1,817.8 5,749 807.6 9,392 1,029.5
Honduras 70 880 792.7 1,166 299.5 2,046 409.0
Martinique 70 63 598.4 20 47.9 83 158.8
Mexico 70 37,197 1,802.1 20,464 274.0 57,661 605.0
Nicaragua 75 984 1,224.8 316 109.1 1,300 351.5
Panama 70 275 588.6 209 112.5 484 208.2
Peru 70 5,501 1,037.3 3,798 209.1 9,299 396.3
St. Vincent 70 47 1,080.4 16 118.6 63 353.1
Trinidad and
Tobago 70 169 710.0 28 25.5 197 147.4

Uruguay 70 254 479.2 14 6.4 268 98.8
Venezuela 70 3,673 874.7 1,373 94.2 5,046 268.7

Total 69,591 1,346.3 39,036 209.2 108,627 456.0

aOther salmonella infections, bacillary dysentery, amebiasis, enteritis, other diarrheal diseases.

Table 2. Total diarrheal diseases, around 1978. Number of deaths and age-specific rates per
100,000 population for selected countries.

<1 1-4 <5
Country

Year Number Rate Number Rate Number Rate

Argentina 78 2,641 463.3 420 20.0 3,061 114.9
Belize 79 45 762.7 9 41.2 54 194.9
Chile 79 705 264.9 85 8.6 790 63.4
Costa Rica 79 136 195.3 24 11.2 160 56.6
Cuba 78 237 122.7 41 4.3 278 24.3
Dominica 78 5 178.5 3 25.4 8 54.7
Dominican
Republic 78 949 538.8 321 46.1 1,270 145.7

Ecuador 78 3,667 1,144.1 2,605 231.0 6,272 433.2
El Salvador 74 2,035 1,345.0 1,002 184.1 3,037 436.6
Guatemala 78 3,934 1,311.3 3,864 424.1 7,798 643.9
Honduras 78 926 873.5 624 112.4 1,550 234.4
Martinique 75 39 390.0 2 4.7 41 78.8
Mexico 76 30,806 1,258.8 11,393 127.2 42,199 370.1
Nicaragua 77 1,215 1,409.5 326 104.9 1,541 388.4
Panama 74 158 305.9 158 77.2 316 123.4
Peru 78 4,872 751.8 3,058 144.6 7,930 287.1
St. Vincent 79 23 403.5 8 45.9 31 134.1
Trinidad and
Tobago 77 159 676.0 43 43.1 202 163.9

Uruguay 78 284 521.1 15 7.1 299 113.6
Venezuela 78 2,836 600.8 634 38.2 3,470 162.9

Total 55,672 934.0 24,635 113.4 80,307 290.2
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the rates were 82.1, 379.4, and 207.6, respectively. Com-
paring the rates for the year 1970 and 1978, reported diar-

rheal disease age-specific rates in children under 5 years of
age decreased 54 per cent in the Caribbean and about 25
per cent in both Central and South America.

Diarrheal mortality rates (age-specific) varied consider-

ably throughout the countries. of the Americas. In 1978
relatively high diarrheal death rates for the under'l age
group were reported in Nicaragua (1,409.5), El Salvador
(1,345.0), Guatemala (1,311.3), and Mexico (1,258.8).
Together these four countries accounted for approximate-
ly 68 per cent of all diarrhealdeaths registered that year
among children under 1 year of age. If a reduction'of
mortality in this age group is to occur, improved maternal
and child nutrition activities, especially the promotion of

breastfeeding and proper preparation of food during the
weaning period, and the early introduction of oral rehy-

dration therapy treatment will be necessary. In 1978 the
lowest reported age-specific mortality rates for diarrheal
diseases in the Latin American region for the under 1 age
group were in Cuba (122.7) and Dominica (178.5).

With a reported rate (age-specific) of 424.1 per 100,000
population in 1978, diarrheal mortality in children ages
1-4 years was highest in Guatemala. Nevertheless, this re-
presents a 52 per cent decrease from the 1970 rate of
807.6 per 100,000 population in the 1-4 age group.

As health program coverage extends to scattered rural
populations, the number of reported diarrheal cases and
deaths is expected to increase. Rather than an actual in-
crease in incidence or severity, this increase will more
likely reflect better information and reporting systems.
Treatment and prevention of diarrheal diseases should be
an integral part of overall health care services and should
incorporate multidisciplinary, preventive strategies such
as health education, maternal and child health, water and
sanitation, breastfeeding, and nutrition. When such mea-
sures, coupled with aggressive oral rehydration thera-
py, are effectively introduced in developing countries, a
substantial decrease in the number of diarrheal cases and
deaths can be anticipated.

Research in Diarrheal Diseases

Funds are available in 1982 for support of health ser-
vices (operational, field-oriented) research in diarrheal
disease control. Funds are also available for research be-
ing carried out in support of national diarrheal disease
control activities and which is aimed at developing more
effective ways of implementing control strategies.

A Regional Scientific Working Group composed of
public health officials and scientists who are experts in the
area of diarrheal disease control has outlined priorities for
research within the Region of the Americas. These in-
clude: studies of different methods for the preparation and
packaging of oral rehydration salts (ORS); investigations
of different approaches for delivery of oral rehydration
therapy at the village and community level; studies to de-
termine optimal ways of promoting breastfeeding and
preparation of safe, locally available weaning foods; and
studies of traditional beliefs and practices regarding diar-

rheal disease, and evaluation of health education ap-
proaches to modify those that are harmful.

Interested persons should first send a letter of intent (1
to 2 pages) outlining the proposed project to: Regional
CDD Program, Division of Disease Prevention and Con-
trol, Pan American Health Organization, 525 23rd
Street, N.W., Washington, D.C., 20037, U.S.A. A stan-

dard application form and additional information will
then be sent if the project is considered to fall within the
priorities of the program.

In addition, the Program is supporting basic, biomed-
ical research aimed at developing new and better tools
(drug, vaccines, diagnostic procedures) for the prevention
and treatment of acute diarrheas or at further defining the
global epidemiology of these diseases. For further infor-
mation on support to this type of research, interested
workers should write to: Program Manager, CDD Pro-
gram, WHO, 1211 Geneva 22, Switzerland.

(Source.' Enteric Disease Control Program, Commu-
nicable Diseases Control, Division of Disease

Prevention and Control, PAHO.)
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