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SUMMARY

Surveys for respiratory virus antibodies in the Jamaican population have shown
that adenovirus, respiratory syncytial virus and parainfluenza types 1 and 8 virus
antibodies are acquired early in life. The incidence of haemagglutination-inhibiting
antibodies to parainfluenza viruses increases rapidly with age and almost all adults
possess parainfluenza type 3 antibody, usually in high titre. Parainfluenza type 1
antibodies are only slightly less common. Complement-fixing antibodies to the
adenovirus group were also observed to increase in incidence with age.

Complement-fixing antibody to respiratory synecytial virus was less common in
Jamaican sera than antibody to the other respiratory viruses described here.
The highest titres were observed in the youngest age-group.

INTRODUCTION

The aetiology and prevalence of a variety of respiratory viruses in the popula-
tion of Jamaica has been examined by determining the pattern of virus isolations
from persons clinically ill with respiratory infections (Jennings & Grant, 1967a)
and by serological surveys for antibodies to influenza viruses in sera collected from
Jamaican individuals of all ages (Jennings & Grant, 1967b; Jennings, 1968). The
present paper is concerned with the incidence of adenovirus, respiratory syncytial
virus and parainfluenza virus antibodies in Jamaica as determined by serological
surveys.

Parainfluenza viruses, respiratory syncytial virus and adenoviruses have been
associated with serious respiratory diseases of children. Parainfluenza viruses have
beon associated with croup (Lewis, Lehmann & Ferris, 1961) and respiratory
syneytial virus with bronchiolitis in infants (Channock ef al. 1961). Adenoviruses
have been shown to cause sovere and fatal pneumonia in young children (Chany
et al. 1958). In adults all these viruses can cause mild, upper respiratory tract
infections (Rhodes & van Rooyen, 1968).

Studies on the prevalence of antibodies to parainfluenza and respiratory syncytial
viruses in different parts of the world have indicated that such antibodies are
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fairly widespread (Jensen, Peeler & Dulworth, 1962; Hambling, 1964; Suto et al.
1965) and aro acquired early in life. Neutralizing antibodies to certain adenoviruses
are also acquired carly in life (Potter & Shedden, 1963).

Few studies on the incidence of respiratory viruses and their antibodies in
tropical or subtropical arecas have been carried out although surveys in Nigeria
(Njoku-Obi & Ogunbi, 1966) and Panama (Monto & Johnson, 1967) have shown
that antibodies to several respiratory viruses are not uncommon.

MATERIALS AND METHODS
Sera

The sources of the sera used have been described previously (Jennings & Grant,
1967b). They were from both sexes and all age-groups of the Jamaican population.
Sera from 449 individuals were examined for haemagglutination-inhibiting (HI)
antibodies to parainfluenza types 1 and 3 viruses, 510 sera tested for complement
fixing (CF) antibodies to the adenovirus group and 558 sera tested for CF anti-
bodies to respiratory syncytial (RS) virus. Most sera were from infants and children
under 10 years of age.

Viruses and antigens

Parainfluenza type 1 antigen was prepared in human thyroid tissue cultures
from a locally isolated strain, CV 837/64. Thyroid tissue monolayers were main-
tained using Eagle’s basal medium (Eagle, 1955) with 29, calf serum and 0-59%,
lactalbumin hydrolysate. Antigen was prepared from monolayers showing strongly
positive haemadsorption 12-14 days after inoculation. They were frozen and
thawed three times, centrifiged at 2000 rev./min. for 60 min., the supernatant
removed, dispensed and stored at —70° C. The haemagglutinin titres of these fluids
ranged from 1/32 to 1/128. Control antigen was prepared similarly using uninocu-
lated thyroid cultures.

Parainfluenza type 3 antigen and control were obtained commercially from Flow
Laboratories, Rockville, Maryland, U.S.A.

CF antigens from a locally isolated strain of type 3 adenovirus, RV 757 (Jennings
& Grant, 1967a) and an RS strain, TRVL 1283, kindly supplied by Professor L.
Spence from the Trinidad Regional Virus Laboratory were prepared in HEp-2 or
HeLa cells according to methods described by Rose (1964).

Antisera

Standard HI antisera to parainfluenza types 1 and 3 viruses were obtained from
Flow Laboratories.

Adenovirus group antiserum was prepared in rabbits by standard methods
(Rose, 1964) using the locally isolated type 3 adenovirus strain, RV 757,

Antiserum for use in the RS virus CF test was obtained commercially from
Microbiological Associates Inc., Bothesda, Maryland, U.S.A.
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Serological procedures

The methods used for detecting HI antibodies to parainfluenza viruses have
been described previously (Jennings & Grant, 1967a).

CF tests for RS virus and adenovirus antibodies were carried out using standard
methods (Lief, Fabiyi & Henle, 1958) with the exception that fixation of comple-
ment was for 90 min. at 37° C. and incubation time following the addition of
sensitized cells was for 30 min.

Sera for HI tests were treated with acid-washed kaolin and absorbed with guinea-
pig erythrocytes before testing. Sera for CT' tests were inactivated at 56° C. for
30 min. The microtechnique (Sever, 1962) was employed for all serological tests.
In HI tests the lowest serum dilution examined was 1/20; in CF tests it was 1/4.
To estimate geometric mean titres, sera negative at 1/20 in the HI test were
assigned an arbitrary titre of 1/10.

RESULTS

Sera were divided into nine groups according to age of donor. The youngest
group were infants under 1 year of age. Sera from individuals 110 years inclusive
were divided into five age-groups each spanning 2 years. Sera from persons aged
11 years and over were divided into three age-groups: 11 to < 20 years, 20 to
< 40 years and 40 years and over.

Haemagglutination-inhibiting antibodies to parainfluenza virus
types 1 and 3

Table 1 shows that 257 sera, about 609, of those examined for antibodies to
parainfluenza type 1, were positive at or above 1/20, but up to the age of 5 years
the percentage of positives was considerably lower. The incidence of HI antibody
to this virus also declined in sera from persons of 40 years or over, whilst the
greatest acquisition of antibody was observed in the 5 to < 7 year age-group.

HI antibodies to parainfluenza type 3 virus were very common in Jamaican sera
(Table 2), and a total of 387 (86-2 %) were positive. Antibodies were not detected
in infants under 1 year, but were rapidly acquired with age and all sera from 5- to
< 7-year-old children were positive. In older age-groups, sera without parainflu-
enza type 3 antibodies were rare. The highest geometric mean antibody titre level
was observed in the 5- to < 7-year age-group.

Antibodies to respiratory syncytial virus

CF antibodies to RS virus were found in 208 (37-2 %) of the sera tested (Table 3).
Of the sera, 358 were from infants and children less than 11 years old and 130
(36:3%,) of these were positive.

The incidence of antibodies to RS virus was relatively low in the sera of infants
and children up to 3 years of age, but thereafter the frequency increased to about
409, a frequency that was maintained with minor fluctuations into late adult
lifo. However, the percentage of sera showing high titres decreased fairly steadily
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Tablo 1. Age distribution and geomelric mean titres of haemagglutination-inhibiting
antibody to parainfluenza type 1 virus in the sera of Jamaicans

No. of No. Positive  Geometric mean
Ago-group (years) sera tested positive (%) antibody titre
Oto <1 21 1 48 13-3
1to <3 61 8 15-7 13-6
Jto < b 47 16 34-0 185
6to <7 54 34 63-0 64-1
Tto < 9 64 52 81-3 49-4
Oto < 11 67 50 74-6 48-2
11 to < 20 64 51 797 35:6
20 to < 40 42 28 66-7 33-8
> 40 39 17 43:6 174
Totals 449 257 57-2

Table 2. Age distribution and geomelric mean titres of haemagglutination-inhibiting
antibody to parainfluenza type 3 virus in the sera of Jamaicans

Age-group No. of No. Positive Geometric mean
(years) sora tested positive (%) antibody titro
Oto<1 21 0 0 10-0
1to <3 61 23 45-1 38-0
3to< b 47 38 80-9 52:6
bto <7 64 654 100-0 1937
7to< 9 04 63 98-4 161-4
9to < 11 67 67 100-0 127-5

11 to < 20 64 63 98-4 146-7

20 to < 40 42 41 97-6 1303

= 40 39 38 974 123-3
Totals 449 387 86-2

Table 3. Complement-fixing antibodies to respiratory syncytial virus
in sera from the population of Jamaica

Sera with titro of

Positive 1/16 or above
Age-group No. p A _ p A N

(years) tested No. % No. %
Oto <1 25 4 16-0 2 500
1to <3 66 17 258 5 294
3to <5 76 33 433 6 18-2
6to <7 68 20 345 3 150
Tto<9 62 25 32.0 7 28-0
Oto < 11 71 31 437 2 65
11 to < 20 81 36 44-4 2 56
20 to < 40 61 21 344 1 4-8

= 40 58 21 36-2 0 0

Totals 558 208 37-2 28
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Table 4. Complement-fixing antibodies to the adenovirus group in sera

Jrom the population of Jamaica
Sera with titro of

Positive 1/16 or above
Age-group No. p A \ - A N

(ycars) tested No. % No. %

Oto <1 20 3 15-0 0 0
Ito<3 ~ 38 13 34:2 2 13-4
Jto< b 64 38 59-4 10 26-3
bto <7 62 34 54-8 11 40-7
Tto <9 76 45 59-2 18 40-0
9to < 11 1 44 62-0 18 40-9
11 to < 20 78 50 64-1 9 180
20 to < 40 44 30 68-2 13 43-3
= 40 57 18 31-6 6 33-3

Totals 510 276 53-9 87

as age increased and the titres, highest in the two youngest age-groups, were
considerably lower in adults and adolescents.

Antibodies to the adenovirus group

A total of 510 sera were examined for antibodies to the adenovirus group CF
antigen, and 275 (539 %) were positive at dilutions of 1/4 or higher.

The distribution of antibodies according to age (Table 4) shows that few infants
possessed adenovirus CF antibodies. Such antibodies were present in the sera of
more than half the children tested by & years, and although a slight decrease in
frequency was noted in 5- to < 7-year-olds, adenovirus CT antibody became more
prevalent as age increased up to 40 years. In older persons there was a decrease in
antibody prevalence.

Table 4 also shows the percentage of positive sera with titres of 1/16 or above.
Higher titres were encountered in the older age-groups, with most high-titred sera
in the 20 to < 40 age-group.

DISCUSSION

The surveys for antibodies to parainfluenza types 1 and 3 viruses show they
are widespread in the Jamaican population. Parainfluenza type 3 antibodies were
detected in almost every serum tested from persons older than 4 years and over
half also contained parainfluenza type 1 antibodies.

High incidence of parainfluenza antibodies has been reported in surveys in both
tropical and temperato zones. In America, Jensen et al. (1962) found 80-909 of
children aged 1—4 years to have parainfluenza type 3 antibody in their sera and
only two sera from 470 older individuals were negative in this respect. In the same
survey, a third of the sera tested for parainfluenza type 1 antibodies in the 1-4
age-group were positive and 60-709, positives were found in older children and
adults. Antibodies to parainfluenza viruses are also common in sera from Europeans
(Forsgren, Sterner & Wolontis, 1965) and in tropical countries (Monto & Johnson,
1967).
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The incidence of parainfluenza type 1 and 3 antibodies in Jamaican sera is thus
similar to that in other areas. They are acquired early in life and are very pre-
valent in the adult population.

The survey for RS virus antibodies in Jamaica shows the virus is active in the
island, mainly in children. However, only 43 %, of 76 sera from 3- to < 5-year-old
Jamaican children were positive and in sera from children aged 5 to < 9 years
antibody was even less frequent.

In England, the incidence of CF antibodies to RS virus is much higher. Hambling
(1964) found 66 9, of children aged 2-4 years to be positive and Moss, Adams &
Tobin (1963) detected RS antibody in 93 9, of sera from 14 children aged 3-5 years.
In an industrial population in North America over G6 %, of sera from children aged
6 years contained RS virus antibody (McClelland e¢ al. 1961). Above 6 years of age
RS virus antibodies are very common in the general population (Moss ¢! al. 1963;
Suto et al. 1965).

The findings reported here suggest that antibody to RS virus is relatively un-
common in the Jamaican population but agrees with findings elsewhere in showing
that such antibody is acquired up to & years of age, indicating that this segment
of the population may be particularly susceptible to infection by this virus.

RS virus epidemics occur over short periods of time and both neutralizing and
CF antibodies have short survival times in humans (Suto e al. 1965). Thus, the
time of collection of the sera would affect the prevalence of antibody to RS virus
and the sera used in the present survey may have been obtained during an inter-
epidemic period. On the other hand, it has been suggested that severe infections
produced by RS virus may be more frequent in industrialized regions that in less
urbanized areas (Holzel e¢ al. 1965). Jamaica, besides being a tropical area is
practically free from heavy industrialization, & factor which may have contributed
to the results obtained.

The survey for adenovirus group CF antibodies in Jamaica shows such antibody
to be acquired early in life, the incidence increasing from 15 %, in infants under one
year to over 50 9, by 5 years of age. Similar findings have been reported in England
(Potter & Shedden, 1963). Although no epidemiological information on the in-
cidence of individual adenovirus types can be obtained using the CF test, it seems
probable that the antibodies observed in young Jamaicans are produced in response
to infections by types 1, 2, 3 and 5 adenoviruses as these types have been recovered
from sick children in Jamaica (Jennings & Grant 1967a).

Adenovirus CF antibodies continue to be acquired with age by the Jamaican
population, probably through infection by different adenovirus types, up to the
age of 40, after which the prevalence of these antibodies is reduced.

This study was supported by a grant from the Ministry of Overseas Develop-

ment, Great Britain. I am indebted to Professor L. S. Grant and Dr E. A. Belle
for their advice and constant encouragement.
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