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intestinal or a hepatic-intestinal form of the disease
changed to the hepatosplenic form at the second
examination. Of 21 patients with the hepatosplenic
form, 6 evolved to haematemasis, while in 8 regres-
sion of the splenomegaly was observed; the remain-
ing 7 did not present any change in the clinical form.
Deaths were not reported. After the 10-year period,
82.1 % of the patients remained with the intestinal or
hepato-intestinal form of the disease.
Although these 2 studies are not strictly compara-

ble with the one reported here, the data from Minas
Gerais appear to indicate that the clinical course of
the disease may be quite different there. Such a
difference may be due to a number of factors
including possible variations in the parasite and
host strains, but the real explanation awaits further
work.
The 3 deaths that occurred in the sampled popula-

tion of Agua Preta during the 7-year period give a
figure of 44.8 for the average annual death rate per
100 000 for Schistosoma mansoni infection in the
period from 1959 to 1966.

The above figure is extremely high when compared
with the official data. Very few countries report
schistosomiasis as a direct cause of death but when
this has been done the mortality rates have been
negligible. According to a report published by the
National Academy of Sciences-National Research
CounCilI the American countries reported no deaths
due to schistosomiasis in the period from 1953 to
1957. For all the other countries which reported the
disease, the total mortality rate was 0.044 per 100000.

* *
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during this investigation and for some of the data
presented.
Thanks are also due to Dr Louis Olivier from the

Pan American Health Organization, who made a critical
review of the manuscript.
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Council (1962) Tropical health. A report on a study of needs
and resources, Washington, D.C., National Research Council
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Until 1967, Easter Island was one of the most
isolated inhabited places in the world. A dependency
of Chile, Rapa Nui, as the inhabitants call it, is
situated in the Pacific Ocean 2300 miles (3700 km)
from the coast of Chile and 1500 miles (2410 km)
from Pitcairn Island, the nearest inhabited land.
It is volcanic in nature, and the climate is sub-
tropical with little seasonal variation and a high
average humidity (81 %). The island is not on a regular
sea-route and, until recently, the only regular con-
tact with the outside world was an annual visit
by a Chilean cargo-vessel. An international airport
was completed in 1967 and regular scheduled flights
now take place.

* This investigation was supported by Canadian Public
Health Research Grant No. 602-7-97.

From December 1964 to March 1965 this isolated
community was visited by the members of the
Canadian Medical Expedition for the purpose of
making a complete baseline medical survey of the
population which at that time numbered 958. This
constituted the first phase of a study of the adapta-
tion of such a population to the sudden and rapid
change in their environment soon to be produced
by the great increase in their contact with the outside
world.
One of the projects of the survey was to determine

the viral flora of the islanders, either by virus isola-
tion from rectal and throat swabs or by serological
tests for the presence of viral antibodies. Morales
et al.,a who conducted an epidemiological study

a Morales, A. et al. (1961) Bol. chil. Parasit., 16, 82-87.
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TABLE I
TITRES OF CF ANTIBODIES TO CYTOMEGALOVIRUS IN THE TOTAL POPULATION OF EASTER ISLAND

BY AGE-GROUPS

I itres
Age-group Total Sera tested Nil 1:8 1 :16-1:32 >1: 64(years) population_______ ___ Ni1: 116:2>14

|_ No. % No.%No. %o. % No. % No. %

7 43 7 16.3 4 57.1 0 0.0 3 42.9 0 0.0

8 35 11 31.4 2 18.2 4 36.4 4 36.4 1 9.0

9 39 9 23.1 3 23.3 1 11.1 5 55.6 0 0.0

10-14 137 60 43.8 14 23.3 17 28.3 26 43.3 3 5.0

15-19 114 50 43.9 15 30.0 11 22.0 20 40.0 4 8.0

20-29 102 50 49.0 10 20.0 13 26.0 18 36.0 9 18.0

30-39 84 47 56.0 14 29.8 9 19.1 18 38.3 6 12.8

40-49 69 42 60.9 8 19.0 7 16.7 22 52.4 5 11.9

50-59 42 26 61.9 4 15.4 7 26.9 11 42.3 4 15.4

>60 25 1 1 44.0 2 18.2 2 18.2 5 45.5 2 18.2

7-85 690 313 45.4 75 24.0 71 22.6 132 42.2 35 11.2

on toxoplasmosis among the residents, found a
high proportion of positive reactors. Of other para-
sitic diseases, no evidence for the presence of
Chagas' disease, schistomatosis or hydatid infection
was found, and cysticercosis was rare.

Serological studies by members of the 1964-65
Canadian Medical Expeditionb, C, d showed that
antibodies to measles, poliovirus types 2 and 3,
and influenza B were common, and that the inci-
dence and titres of antibodies to mumps, adeno-
viruses and mycoplasmas were similar to those found
among non-isolated populations. On the other hand,
titres of antibodies to influenza C, para-influenza 1, 2
and 3, respiratory syncytial virus, Q-fever and orni-
thosis were comparatively much lower. The present
report presents the results of a similar search for
cytomegalovirus complement-fixing antibodies.

Methods
Serum samples were collected from 80% of the

inhabitants aged 7 years and over, and were kept
at-90°C in a deep-freeze unit until they were

b Boudreault, A. & Pavilanis, V. (1968) Bull. Wld Hlth
Org., 39, 389-406.

c Boudreault, A., Pavilanis, V. & Chagnon, A. (1966)
Canad. pub!. Hlth J., 57, 555-560.

d Boudreault, A., Pavilanis, V. & Podoski, M. 0. (1966)
Canad. publ. Hlth J., 57, 313-316.

returned to Canada for analysis. Altogether, 318 se-
rum samples were received in the laboratory;
5 samples were from children aged less than 7 years.
Serum from children under 7 years of age was not
generally available since, in accordance with the
wishes of the islanders, these children provided
only 1 or 2 drops of blood by finger-prick. All the
sera were screened for complement-fixing antibodies
to cytomegalovirus. Following inactivation at 56°C
for 30 minutes, sera were tested by the micro-
titration technique.e The antigen was prepared in
our laboratories from the AD169 strain of cyto-
megalovirus.

Results and discussion
The titres of complement-fixing (CF) antibodies

to cytomegalovirus in 313 inhabitants of Easter
Island in the age-groups from 7 to 60 or more years
are shown in Table 1. The 5 younger children not
included in the survey had the following titres:
1 child aged 3 years, 1: 16; 2 children aged 5 years,
1: 64 and 1: 8; 2 children aged 6 years, 1: 16 and
negative. Tables 2 and 3 show the results according
to sex.
Even in the isolated venue of Easter Island,

cytomegalovirus is present, and the results indicate

e Hanshaw, J. B. (1966) New Engl. J. Med., 275,476-479.
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TABLE 2
CF ANTIBODY TITRES TO CYTOMEGALOVIRUS IN FEMALE INHABITANTS

OF EASTER ISLAND

Titres
Age- No.
group tested Nil 1: 8 1: 16-1: 32 >1: 64

No. % No. % No. % No. %

7 4 2 50.0 0 0.0 2 50.0 0 0.0

8 5 1 20.0 1 20.0 3 60.0 0 0.0

9 3 1 33.3 0 0.0 2 66.7 0 0.0

10-14

15-19

20-29

30-39

40-49

50-59

>60

27

21

30

23

23

10

6

7

6

3

4

3

1

2

25.9

28.6

10.0

17.4

13.1

10.0

33.3

2

4

4

4

1

7.4

19.0

13.3

17.4

4.3

10.0

16.7

15

9

16

10

15

5

2

55.6

42.9

53.3

43.5

65.2

50.0

33.3

3

2

7

5

4

3

11.1

9.5

23.4

21.7

17.4

30.0

16.7

Total 152 30 19.7 18 11.8 79 52.0 25 16.5

TABLE 3

CF ANTIBODY TITRES TO CYTOMEGALOVIRUS IN MALE INHABITANTS
OF EASTER ISLAND

Titres
Age- NoNi18
group t1sted Nil 1: 8 1 :16-1: 32 >1: 64
(years)I

No. % No. % No. % No. %

7 3 2 66.7 0 0.0 1 33.3 0 0.0

8 6 1 16.7 3 50.0 1 16.7 1 16.7

9 6 2 33.3 1 16.7 3 50.0 0 0.0

10-14 33 7 21.2 15 45.5 11 33.3 0 0.0

15-19 29 9 31.0 7 24.1 11 37.9 2 7.0

20-29 20 7 35.0 9 45.0 2 10.0 2 10.0

30-39 24 10 41.7 6 25.0 7 29.2 1 4.1

40-49 19 5 26.3 6 31.6 7 36.8 1 5.3

50-59 16 3 18.8 6 37.5 6 37.5 1 6.2

>60 5 0 0.0 1 20.0 3 60.0 1 20.0

Total 161 46 28.6 54 33.5 52 32.3 9 5.6
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FIG. I

COMPARATIVE AGE DISTRIBUTION OF CYTOMEGALOVIRUS COMPLEMENT-FIXING
ANTIBODIES IN POPULATIONS IN 6 GEOGRAPHICAL LOCATIONS
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FIG. 2

TITRES OF CYTOMEGALOVIRUS COMPLEMENT-FIXING
AND FEMALE INHABITANTS OF EASTER ISLAND

TITRE

972



A SEROLOGICAL STUDY OF CYTOMEGALOVIRUS INFECTION IN EASTER ISLAND 973

that infection is widespread. Out of 45.4% of the
total population whose sera were screened for CF
antibodies, 76% had a positive titre. Although a pro-
portionately lower number of serum samples from
younger children was available, it appears that by
the age of 10 years 60%-70% of the population
have CF antibodies and thereafter there is a slight
increase in the incidence to 80% in those over
50 years of age.
A comparison with CF antibody levels in

5 other geographical locations reported by other
authors,f' 9, h.h'. is shown in Fig. 1. Variations in
strains of cytomegalovirus used in the tests, in the
age-grouping of populations, and in the over-all
numbers tested, make the production of entirely
comparable graphs difficult. For example, in the
Washington series i the children of 6 months to
15 years used in the survey were mainly residents of
a foundling home, and this might account for the
relatively high proportion of positive sera in this
age-group in this particular series.
The study in Englandi included a comparison

between groups of 10-15-year-old children attending
2 day-schools and 1 boarding-school, and it was
found that the incidence of antibodies in the board-
ing-school population was strikingly higher, namely,
80 %, compared with 29% and 18% in the day-school
children. This suggests that there is a greatly increased
opportunity for cross-infection in close community
life. It was also noted that in the populations of
lower socio-economic levels, the incidence of positive
reactions was greater at an earlier age. The incidence
of positive titres in the population over the age of
50 years varies from 50 %-55% in London i and
Melbourne,g to 80%-90% in Washington,h Stock-

f Carlstrom, G. (1965) Actapaediat. (Uppsala), 54, 17-23.
g Jack, I. & McAuliffe, K. C. (1968) Med. J. Aust., 1,

206-209.
h Mendez-Cashion, D. et al. (1963) Bol. Asoc. med. P.

Rico, 55, 447-455.
i Rowe, W. P. et al. (1956) Proc. Soc. exp. Biol. (N.Y.),

92, 418-424.
i Stern, H. & Elek, S. D. (1965) J. Hyg. (Lond.), 63,

79-87.

holm,f Puerto, Rico i and Easter Island. The inhabi-
tants of Easter Island seem to acquire cytomegalo-
virus infection at a comparatively early age, 66.7%
having antibodies by the age of 10 years, compared
with 15 %-30% in the 5 other areas studied. As sera
were not obtained from the youngest children on
the island, there is no means of knowing to what
extent the infection might be of congenital origin.
There was apparently no clinical evidence to suggest
the occurrence of either congenital or acquired cyto-
megalic inclusion disease.

In all the children and young adults under 18 years
of age, who represented 64% of the total popula-
tion, none was found to have any enlargement of
liver or spleen;k 3 siblings in one family had con-
genital heart detects without disability; 1 3-year-old
child in another family had flaccid paralysis of one
leg, attributed to previous poliomyelitis;k and 2 sib-
lings in a third family showed mild mental retarda-
tion, one also being epileptic.' In this last family, the
mother also was of low mental calibre and the
circumstances were more suggestive of an heredi-
tary, rather than a congenital, disorder.'

It is interesting to note from Tables 2 and 3
that a higher proportion of the females appear to
acquire antibodies and also to produce higher titres
than the males (Fig. 2). There was no consistent
family pattern either in the presence, or in the levels,
of antibody found.
The presence of infection at an early age in 67%

of the total population may result from the close
community life in one small village, where all
activities of every aspect of living are intimately
shared and where the socio-economic status is of a
comparatively low level. As over 70% of the female
population have had their primary infections before
they reach the child-bearing age, this would tend to
protect the community against the effects of con-
genital infection.

k Reid, H. E. (1968) Canad. med. Ass. J., 98, 584-589.
1 Roberts, R. H. & Roberts, M. L., personal communica-

tion.


