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ABSTRACT

A total of 945 Shigella strains were isolated from stool specimens received at the National
Research Institute of Health, between January 1978 and I£Ecember 1985. Seven hundred and ftfty-
two strains, belonging to Shigella dysenteriae and Sh. flexneri, were further identified to serotype
level, and the results analysed in respect to their annual fluctuation over an 8-year period. Their
seasonal distributon was also noted.

Members of Sh. dysenteriae serotypes constituted 24.3% of total Shigella isolates. Within Sh.
dysenteriae serotypes, type 1 followed by type 2 were dominant until 1984, when type 3
predominated. In 1985, types 1,2 and 3 were equally represented.

Members of Sh. flexneri comprised 56.3% of total Shigella isolates. Unti11981, type 1 was
dominant, followed by types 2 and 4, in that order. Since then, however, type 1 gave way to type
2, as the dominant Shigella flexneri serotype in Addis Ababa area. The internationally rare
serotype 5 was encountered only once ,on 1981.

Shigella infections were comparatively common during the months of April to June, and around
the month of September. Its incidence was lowest at the height of the rainy season (July, August)
and during the colder months of the year (December to january). The seasonal fluctuation of
Shigella seemed to be influenced more by Sh. flexneri than by Sh. dysenteriae.

INTRODUCTION

In developing countries, diarrhoeal diseases are important causes of high morbidity and
mortality, especially in pre-school age children (1). Together with plague, cholera and influenza,
bacillary dysentery has been one of the great scourages of mankind. Considering the magnitude
of the problem in Africa, availability of information on its incidence, prevalence and
epidemiology is relatively scarce. This is because facilities for its study are not yet adequate. In
Ethiopia, facilities for biochemical and serogroup determination have existed for a long time,
though published reports appeared only recently (2-4). The possibility for complete serotype
identification became available at the National Research Institute of Health in 1980 (5 ). The
purpose of this communication is to study annual serotype fluctuation of Shigella dysenteriae
and Sh.

flexneri, and to follow the seasonal isolation of Shigella species in Addis Ababa area.
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MATERIALS AND METHODS

Collection of Shigella strains

Nine hundred and fourty-five shigella strains were isolated by cultural investi gation of stool
specimens, received at the National Research Institute of Health, between January 1978 and
December 1985. The isolates were biochemically identified following standard methods by
Edwards and Ewing (6), and then serogrouped by slide agglutination using commerical antisera
(DIFCO). Shigella strains collected in 1978-79, for a different study, were also included.

Serotyping

The pattern of extended biochemical characterization of each Shigella isolate was used in selecting
antisera for serotype indentification (6). Serotypes were identified again by slide agglutination,
using DIFCO antisera, and counter checked by antisera from the Institute for Experimental
Epidemiology , German Democmtic Republic. Agglutination reactions were observed with the
naked eye over a source of fluorescent light. The specificity of each antisera was checked by
control organisms from the National Collection of Type Cultures (England), and from the Center
for Disease Control (U.S.A.).

Comparative Study

Serotypes, thus identified, were analysed in respect to their annual distribution over an 8-year
period. Analysis of Shigella species by month was carried out to map the seasonal distribution of
Ishigellosis.

RESULTS

During the study period (1978-85), a total of 945 Shigella strains were collected. Sh. dysenteriae
and Sh. flexneri comprise 23.3% and 56.3%, respectively. Annual serotype fluctuation of Sh.
dysenteriae is shown in Figs. 1 and 2. Sh. dysenteriae serotype 1 followed by type 2 were dominant
until 1984, when  type 3 predominated. In 1985, the isolation rate of types 1, 2 and 3 were
comparable. Serotypes, 4, 6 and 7 were not commonly encountered. Serotype fluctuation of Sh.
flexneri is shown in Figs. 3 and 4. Until 1981, type 1 was dominant followed by types
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Fig. 1A,B. Shigella :'.’ysenteriae: yearly serotype fluctuations (19 78-85) .

FIGURE 2 A,B,C,D
SHIGELLA FLEXNERI: YEARLY SEROTYPE FLUCTUATIONS
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Fig. 2 A,B,C,D. Shigella dysenterige: yearly serotype fluctuations (1978-85)



va‘ 7 [+
ny A:TYPE1 L B: TYPE 2
60/ A
50

A —
‘0// ———_| —
m ¥
20/ ¥
10

/
78 79 80 81 82 83 84 85 78 79 80 81 82 83 84 85
YEAR YEAR
FIGURE3 A,B

SHIGELLA FLEXNERI: YEARLY SEROTYPE FLUCTUATIONS (1978-85)



Fig. 3A,B. Shigella flexneri: yearly serotype fluctuations (1978-85)
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Fig. 4 AjB,C,D. Shigella flexneri: yearly serotype fluctuations (1978-85)

2 and 4. Since 1981, type 2 became the most commonly encountered serotype in the study area.
Serotype 5 was found, for the first time, in 1981. For the years t981-85, type 6 accounted for about
10% of yearly isolation. Monday isolation of Shigella species is shown in Fig. 5. Shigella
infections were comaratively more common puring the months of April to June and around the
month of September. There were less isolations during the months of July- August, and during the
months of November to January. It is interesting to observe" that these changes were influenced
more by Sh. flexnei than by Sh. dysenteriae.

DISCUSSION

The predominance of Sh. flexneri in developing countries is an established fact (7). Similarly in
Ethiopia, the

dominance of Sh. flexneri has been confirmed in this study and in previous reports (2-4). In
developed countries, on the other hand, Sh. flexneri has given way to Sh. sonnei as the dominant
species (8). In Ethiopia (3, 4), as in other developing countries (7), all four species coexist, albeit



in different proportion. In this study, Sh. flexneri and Sh. dysenteriae accounted for about 80% of
total isolates. It is clear, therefore, that the epidemiology of shigellosis in Ethiopia is mainly
determined by these two species.

FIGURE 5
SEASONAL DISTRIBUTION OF SHIGELLA ISOLATES (1978-85)
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FIG 5. Seasonal Distribution of Shigella isolates (1978-85)

The high endemicity of Sh. dysenteriae serotype 1 (Shiga's bacillus) has been clearly demonstrated
in this study. It has, however, shown a relati\l:e decrease since 1981, and may well be replaced by
type 3 in the near future. Shiga's bacillus, it is to be recalled, has caused wide-spread epidemics in
Central America during the year1969-72 (9). In recent years, this serotype has caused severe
outbreaks in Bangladesh (10), Srilanka (11), Somalia (12), and very recendy in Central Africa
(13). Endemic outbreaks of Shiga's bacillus diarrhoea occur practically every year in rural
Ethiopia. Laboratory investigation of these outbreaks has been, to our knowledge, limited to
hastely organized field trips in unusually serious outbreaks. Systematic and sustained study of
shigellosis in rural Ethiopia remains to be carried out.

Of the Sh. flexne. serotypes, type | was dominant until 1981. Since then, however, type 2 became
the dominant serotype in the study area. This serotype reversal has been associated with increasing
drug resistance in Sh. flexneri isolates (14). In Australia (15) and Viet-Nam (16), serotype 2 was
reported as most common.

Shigella flexneri type 5 is a rarely encountered serotype in East Africa, according to Mutanda et
al (17), this serotype has been reported only once from Kenya. The single isolate in the present
study may be somehow related to a foreign travel.



In a recent thesis report, the seasonal distribution of 360 Shigella isolates showed two peaks; one
in June and another in September (5). fu this study, which included 945 Shigella isolates, a similar
pattern was observed. These two peaks overlapped with the beginning and end of the heavy rains
in Ethiopia. This phenomenon may be related to an in- creased load of infectious material
associated with temporary environmental modification. For conclusive evidence, however, a
controlled microbiological study of the environment may be required.

Another significant observation is the fact that the seasonal fluctuation is dictated more by Sh.
flexneri than by Sh. dysenteriae. fu Hungary (18), where Sh. sonnei is the dominant serogroup, the
yearly July-September peak was associated with increased Sh. sonnei isolations and not by Sh.
flexneri (which was distributed evenly in every season).

This base-line study has mapped out yearly serotype changes and seasonal distribution of the two
most commonly encountered Shigella species in Ethiopia. For purely epidemiological reasons,
continuous sulVeillance of Shigella serotypes in Ethiopia is recommended.
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