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SYNOPSIS

The findings from an epidemiological survey of bacillary dysen-
tery in three villages in south-west Serbia are reported. Factors in
the transmission of infection-in particular, living conditions and
standards of hygiene-are discussed, and an attempt is made to
assess the value of various popular remedies, such as herbal decoc-
tions, and the diet generally followed. Data are given on the
bacteriological examination of faecal cultures; the results of sul-
fonamide and serum therapy are described.

From 18 July to 12 September 1948 a team ofworkers from the Federal
Institute for Epidemiology, selected by Dr. D. J. Kalic, Director of the
Institute, conducted examinations in connexion with an outbreak of dysen-
tery in three villages in the south-west part of Serbia-Gornji (Upper)
Ribnik, Odzaci, and lairi. In the first two villages epidemics had also
occurred in 1947. The team comprised:

One medical officer specializing in acute infectious diseases and
epidemiology

Three medical officers specializing in bacteriology
One general practitioner
One agronomist
Two medical students as field-work assistants
Three medical technicians
One chauffeur
Two laboratory kitchen assistants

The main aims of the study were:
(a) to collect general data on the population, their dwellings, and the

sanitary conditions, and to trace earlier cases of acute infectious diseases in
these three villages;

(b) to visit all houses and to register intestinal infections occurring in
1947 and 1948;
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(c) to isolate all cases occurring in 1948, and to carry out home treat-
ment; to observe the therapeutic effect of sulfaguanidine in this disease; and
to prescribe a suitable diet from the food locally available;

(d) to determine by bacteriological examination the number of carriers
(i.e., the number of cases of chronic colitis), to ascertain the importance of
their role during the epidemic season, and to examine stools of all members
of households where, in 1947, more than half had been ill; also to confirm
bacteriologically the number of positive cases among patients or their
contacts, and to isolate the strains from these cases;

(e) to conduct health propaganda, for example by distributing soap and
other goods needed.

Few data exist on dysentery in Serbia; our team was the first to initiate
a systematic investigation of its outbreak and course in rural communities,
and of the general living conditions which contribute towards spreading
epidemics. The collection of information was often hampered by difficulties
arising from the mode of life of the local population; for example, visits had
to be made at times which did not clash with the periods of harvesting and
ploughing, or with market-days.

FIG. 1. TRSTENIK COUNTY, SHOWING APPROXIMATE AREA SURVEYED

| .CRNI^AV </KMNJe ' 4TOOLAC:
D. CRNAAV~ .PAJA \JMINC

The villages studied were G. Ribnik, Odzaci, and eairi, in the county of
Trstenik, situated in south-west Serbia on the slope of the hills of the west
Morava valley (see fig. 1). The flat districts along the Morava river, where
these villages have arable land and vegetable gardens, are exposed to flooding
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at high water. The territory surveyed covers 23.4 kM2, and, according to a
1947 census, supports a population of2,645-1,269 males and 1,376 females.
1,479 people live in Odlaci, 497 in G. Ribnik, and 669 in lairi. The numbers
of households are respectively 268, 87, and 119. The age-distribution is
shown in table I.

TABLE I. AGE DISTRIBUTION IN VILLAGES SURVEYED

Age-group
V illage Total

0-1 2-3 4-12 13-20 21-30 31-50 |Over 50

Cairi 26 23 96 156 123 156 89 669

Od£aci 46 47 275 336 218 329 228 1,479

G. Ribnik 19 10 91 120 77 118 62 497

Total. 91 80 462 612 418 603 379 2,645

The density of population in all three villages amounts, on average, to
113 people per km2. The main occupation is agriculture. Of the total
arable land, 1,040 ha are used for the cultivation of cereals, 143 ha for
orchards, 187 ha for pastures, and 72 ha for other purposes. The distribution
of land per household may be summarized as follows:

Land (ha) Owner-households (%) Land (ha) Owner-households (%)

None 4 7-8 2
0-1 13 8-9 0.8
1-1.5 15 9-10 1.5
1.5-2 14 10 1.4
2-3 17 11 1.5
34 12 12 1.0
4-5 8 16 1
5-6 3 18 0.4
6-7 4 19 0.4

No industries exist, other than small workshops catering to the local
needs of the villagers-for example, blacksmiths, carpenters, cart-makers,
locksmiths, etc.

For the whole area there are two grammar schools with a total of 407
pupils.

The local county council is responsible for health, but only one general
practitioner and one sanitary official are available to carry out the medical
work for the entire district. The nearest hospitals are in Vrnja6ka Banja and
Krugevac, 11 and 26 km away respectively; the nearest epidemiological
centre is at Krugevac. The villages are connected with the county town by
main road, and by a railway line from Krugevac to Cacak. The distances of
each village from the town are: tairi, 0.5 km, Odlaci, 2.5 km, and G. Ribnik,
7 km.
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TABLE II. VITAL STATISTICS OF VILLAGES UNDER SURVEY, 1945-7

Population Live births Infant deaths Total deaths

Village
1945 1946 1947 1945 1946 1947 1945 1946 1947 1945 1946 1947

,airi - _- 673 10 19 27 1 4 2 7 12 9

Odiaci - - 1,415 13 40 40 1 - 1 9 13 9

G. Ribnik - - 565 4 8 8 - 4 4 3

Total 2,608 2,615 2,653 27 67 75 2 4 3 20 29 21

Vital statistics for these villages during the years 1945-7 will be found in
table II. The live-birth-rates for these years for the whole area were respec-
tively 10.4, 25.6, and 28.3 per 1,000; the mortality-rates were 7.7, 11.1, and
7.9 per 1,000.

ACUTE INFECTIOUS DISEASES IN YUGOSLAVIA *

Before the second World War, on the basis of reported cases, dysentery
held fourth place among the acute infectious diseases in Yugoslavia. It now
takes third place, and, with typhus, has shown the greatest increase-288.7%
more reported cases, and 92.2% deaths. This increase in the rate may be due
either to a decreased fatality or to an improvement in the methods of
reporting.

Table III shows the morbidity-, mortality-, and fatality-rates for dysen-
tery in Serbia and in Yugoslavia as a whole between 1920 and 1948; unfortu-
nately, data for Yugoslavia are missing over the period 1941-4. In Yugoslavia
the smallest number -1,078-of reported cases occurred in 1939, but more
than 3,000 cases were reported in the years 1920, 1921, 1923, 1924, 1934,
and 1935, and again after the second World War.

Before the war, the fatality-rate ranged between 6.3 and 18.0 per 100
reported cases. Over the subsequent four years the highest figure was
7.0% in 1945; the rate then steadily diminished to 2.3 in 1948.

The figures for Serbia are presented merely for orientation, since the
territory known as Serbia changed during the period. Little variation from
the situation for Yugoslavia as a whole can be observed for the pre-war
period; since the war, however, the general situation in Serbia appears to be
better than that in Yugoslavia, the tendency towards a decrease being
stronger.

In the district of Trstenik in 1937 two cases of dysentery were reported;
in 1938 one, who died; and in 1940 another, who also died. There is no

* This section is based on material provided by Dr. Bojan Pirc, Director, Vital Statistics Division,
Federal Council for Public Health Protection, Yugoslavia.
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TABLE I1. REPORTED CASES OF, AND DEATHS FROM, DYSENTERY IN

YUGOSLAVIA AND SERBIA, 1920-1948

Yugos!avia

cases deaths fata-

Year lity
rate rate per

per per 100 re-
number 10,000 number 100,000 ported

popu- pOpu- cases
lation lation

1920

1921

1922

1923

1924

1925

1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941 *

1942

1943

1944

1945

1946

1947

1948

11,118

13,279

2,878

3,977

3,084

1,311

1,280

1,494

1,800

1,893

1,501

1,763

2,656

1,739

3,393

3,141

1,796

2,358

1,267

1 ,078

2,555

7,234

6,730

5,080

4,429

9.4

11.0

2.4

3.2

2.5

1.0

1.0

1.2

1.4

1.4

1.1

1.3

1.9

1.2

2.3

2.1

1.2

1.6

0.8

0.7

1.8

4.7

4.5

3.3

2.8

1,906

2,392

371

637

344

153

138

152

186

248

156

234

302

169

387

352

208

148

116

124

274

509

309

170

102

16.0

19.9

3.0

5.2

2.8

1.2

1.1

1.2

1.4

1.8

1.1

1.8

2.1

1.2

2.7

2.4

1.4

1.0

0.8

0.8

1.8

3.4

2.1

1.1

0.7

17.1

18.0

12.9

16.0

11.2

11.7

10.8

10.2

10.3

13.1

10.4

13.3

11.4

9.7

11.4

11.2

11.6

6.3

9.2

11.5

10.7

7.0

4.6

3.3

2.3

* No data are available for Yugoslavia as a whole. The figures for Serbia up to 10 September
1944 apply to occupied territory.

81

Serbia

cases

rate
per

number 10,000
popu-
lation

deaths

rate
per

number 100.000
popu-
lation

3,108

1,480

855

1,022

1,355

371

262

387

401

1,127

583

724

1,061

338

816

324

407

643

297

245

536

326

1,301

671

182

2,630

2,166

2,177

1,411

fata-
lity
per

100 re-
ported
cases

13.6

13.9

12.7

16.9

10.3

12.1

10.3

12.4

8.5

14.2

9.8

9.9

11.0

10.7

10.2

12.0

14.7

9.0

10.4

10.2

9.5

11.0

7.5

6.4

4.4

6.9

4.1

2.9

1.8

7.5

3.6

2.0

2.4

3.1

0.8

0.6

0.8

0.8

2.3

1.2

1.5

2.2

0.7

1.6

0.7

0.8

1.3

0.6

0.5

1.1

0.9

3.5

1.8

0.5

4.0

3.4

3.3

2.2

423

206

109

173

139

45

27

48

34

160

57

72

117

36

83

39

60

58

31

25

51

36

97

43

8

182

88

64

26

10.2

5.0

2.6

4.0

3.2

1.0

0.6

1.0

0.7

3.2

1.2

1.5

2.4

0.7

1.7

0.8

1.2

1.2

0.6

0.5

1.0

1.0

2.6

1.1

0.2

2.8

1.4

1.0

0.4
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doubt that the actual number of cases was higher than the reported number,
which, however, at least indicates that dysentery was certainly present over
that period.

Cases reported after the second World War were as follows
Year Number of cases Number of deaths

1945 176 4
1946 17
1947 108 4
1948 122 1

The number of reported cases of dysentery is thus much higher than it
was before the war : the morbidity-rate for Serbia, and for Yugoslavia as a
whole, however, has decreased. The following figures indicate the morbidity-
rate per 10,000 population for the total area:

Year Rate

1945 3.1
1946 0.3
1947 1.9
1948 2.2

The average figures for Serbia show little deviation from these rates.

EPIDEMIOLOGICAL FACTORS

Economic Status

The agricultural structure of the land is predominantly characterized by
the small-holding; the multiple-crop system is practised. According to
Stiebeling & Ward 1 the entire arable land owned by the villages under
investigation is insufficient to support the community; 0.5 ha is considered
the minimal amount sufficient to cover the needs in food of each inhabitant'
and 59.3% of the population own less than this. No more than 20% possess
more than 1 ha which, in accordance with Yugoslav methods of food produc-
tion, would give them an adequate livelihood. The proportion of households
possessing cows is 77.8%; thus, animal albumin and milk-fats are available
to 74% of the population. The large majority, however, do not get enough of
the right kinds of food to build up resistance to dysentery and other intestinal
infections. The size of property influences household hygiene and sleeping
accommodation. The larger the amount of land owned, the higher is the
standard of hygiene in the household, as reflected in material possessions
such as wooden-floored bedrooms, bedsteads, bed-linen, clothes for day and
night wear, soap, etc., and in sanitary arrangements, such as wells, latrines,
manure-pits, and separate house-yards. 43% of households, including 84%

Cited in Stampar, A. (1940) Hygiene and social medicine, Zagreb, vol. 1, p. 187
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with 0-1 ha and 25% with over 10 ha, have no latrines at all: the epidemio-
logical significance of this fact can best be seen from data collected during
1947 and 1948, indicating that 211 (68%) of the 310 cases of intestinal
infection noted in the villages surveyed had no latrines in their houses.

Housing Conditions

The sleeping arrangements in 50 households in the villages under survey
were investigated. It was found that the sleeping quarters are generally the
smaller rooms in the house, with an average area of 14 M2; in 64% there is
insufficient daylight. 61% of the population, living in 60% of the households,
have less than 15 m3 per head of space for sleeping, while 73% of the popula-
tion, in 69% of the households, have less than 6 m2 per head of living space
for daytime use.

House-to-house visits in 463 rural households showed that in 6.6%
there is a separate bedroom for each member of the household, while, on
an average, 50.4% of the population sleep in a common room, between
three and eight persons together. 15.4% have separate beds, and 84.6%
sleep in common beds.

In 84% of houses the bedrooms have earthen floors, and in 13% wooden
floors; the furniture in the sleeping quarters is more than modest. Kitchen
furniture, cupboards, cutlery, and pots and pans are scarce, and often
insufficient for the number of people in a household. The most frequented
room is the kitchen; on cold days it serves as a living room for the whole
family. It usually abounds with flies, on account of the food stored in it.

Sanitation

The house-yard is particularly important epidemiologically, as it is the
site of various sanitary arrangements (wells, latrines, manure-pits), and of
the pigstyes, hen-houses, etc. It may, in fact, be considered as a link between
human and animal dwellings, and hence a source of intestinal and parasitic
-infections and infestations. In the villages under survey the sanitary
arrangements are primitive and technically inadequate; in most cases they
do not offer their users even elementary health protection, and in many
instances they may jeopardize health. Only 91 out of a total of 474 house-
holds (19%) have separate house- and stable-yards.

Water for drinking and domestic purposes comes from wells in 414 out
of 474 households (87%). All wells are built of porous material; the large
majority are not rightly placed in relation to the ground waters, and are
thus freely exposed to infection through the use of faecal matter for agri-
cultural purposes. 271 houses out of 474 (57%) have latrines; of these,
2% have no pits, and among the others only 1.8% have pits which are
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more than 2 m deep; thus, they are quickly filled up and (as noted in 73%
of households) frequently overflow. They are generally built of porous
material, or are simply dugouts; one pit only is treated with concrete.

Since most manure-pits and latrines are not in proper order, water may
be considered safe in only 21.6% of wells. 24 households out of 101 (23.8%)
have no manure-pit, and 1% have concrete- or stone-treated pits; others are
of neither hygienic nor agricultural value. Manure heaps are thrown over
or scattered about in 68.2% of house-yards-a fact which, together with
the inadequacy of the latrine system, may explain the abundance of flies
in kitchens (77%) and other rooms (19%), as well as the high percentage
of helminthic infestations.2

Considering the sanitary conditions of rural households, we are of the
opinion that all the inhabitants of the villages examined are greatly exposed
to infection with bacillary dysentery, as well as to other intestinal infections,
which are easily transmitted to every susceptible member. Barriers to
infection are provided by previous attacks of dysentery, and acquired
immunity to the species of dysentery bacilli which cause the infection.
Lighter infections may result either from the intervention of a " gastric
barrier", or from insufficient virulence of the bacilli.

Customs Affecting Health

Popular custom in matters of health in these villages reflects centuries
of experience in avoiding and combating disease. Empiric methods of
health protection have been passed on from generation to generation until,
through constant use, they become the habit of a people, taken up and
continued because " it is the custom ". No explanation as to their origin
or purpose is offered; they are unwritten laws which are still in force, and
by which customs with beneficial effects are arbitrarily recommended
because " it is good for you ", and those which are injurious to health are
forbidden because " it is bad for you ". For example, those who have
not taken their morning wash are not allowed to take a meal, to start any
work or business, or to bid good morning. This is evidently a deeply-
rooted health custom which prevents the unwashed person from touching
food, or engaging in housework and the preparation of meals. In earlier
times the partaking of a meal in a peasant's family, preceded by washing
of the hands, was a ritual performed according to a fixed order of seniority,
which no member of the household dared disregard. Once an individual
had left the table for any purpose, he could not return until after the meal
was over.

2Test examinations of stools in these areas gave more than 56.5% positive findings, the most frequent
ype of infestation being Ascaris (42.3%).
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In evaluating these habits it should be borne in mind that the large
majority date from time immemorial, long before bacteriological studies of
the cause and nature of infection, and methods for its prevention and
control, were developed. From the modern standpoint, many habits are
basically right and constitute an important part of the measures that we
apply today in the prophylaxis of intestinal infections-although, of course,
they are not always sufficient in themselves to prevent disease. Newer
hygiene habits penetrate slowly, in conjunction with elementary ideas as
to the nature of disease and how to prevent it. Some are more readily
accepted than others, particularly if they can be usefully related to the way
in which the people gain their livelihood; for example, milkmaids may be
encouraged to wash their hands before milking (96.5% of those questioned
did in fact do so), and more latrines may be built for the eventual purpose
of using their contents as fertilizer.

New habits are the results of the new knowledge gained through health
education, and through observing the example of other communities; thus
public opinion is formed and beneficial health habits are gradually created,
to replace the old but still adhered-to unwritten laws which, despite certain
drawbacks, have played an important part in the health protection of
many generations.
To obtain a general idea of the degree of health education among the

villages, we made a house-to-house investigation of 474 households with
the question " What causes dysentery? ". A monograph by Dr. A. Stojkovic 3
states that the disease has been recognized in this area for a long time,
and between 1905 and 1907 there were 2,490 dysentery cases (60.4%) out
of 4,116 acute infections of all kinds. Contributing factors were the many
methods of popular treatment of dysentery, and the extensive use of many
herbs, some of which are still employed today.

An analysis of the answers shows that 75% of households could give
no reply at all, and from this it may be judged that three-quarters of
the population do not recognize the nature of this disease. Correct answers,
or answers indicating a near idea as to the cause of dysentery, were given
by only 15%, namely, 5% of the total population. It may be concluded
from these inquiries that the majority of the population has not the most
elementary knowledge of dysentery, which is so prevalent in this part of
the country.

As a yardstick in measuring the degree of development of public-
health consciousness, many facts collected by our field team were of use:
for example, the percentage of population seeking medical aid, and in
what circumstances; the number of people with dysentery during the 1947
epidemic who went to see their doctors; the reasons for not applying

3Stojkovic, A. (1910) Sanitary conditions in the Department of CaJak (Serbia) in the years 1905, 1906,
and 1907, Belgrade
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to the doctor; and the alternative treatment tried. The results of these
inquiries were:

(a) 31% of the population visited their doctors for milder infections
of a general nature, and 62% for severe illness; 7% did not apply at all
to a doctor.

(b) During the 1947 dysentery epidemic in the villages under survey,
medical aid was requested by 42% of patients, of whom 39% were female
and 61% male. The reason for not asking for medical aid was not always
financial difficulty, nor the long distance which it was often necessary
to travel to reach a doctor; during the 1947 dysentery epidemic the district
doctor visited the villages on two occasions. The real reason should be
sought for in lack of knowledge of the nature of the disease and of the
mode of its onset and transmission, and, therefore, disbelief in the value
and efficiency of skilled medical treatment. It is thus easily understood
why empiric remedies are still in use among the majority of the popula-
tion, and why they seek assistance in a great many cases from quacks;
their belief in magic is unshaken, and is far from being replaced by the
real conception of proper treatment which should result from successful
health education.

DYSENTERY IN 1947 AND 1948

Statistical Data

According to the official notification of infectious diseases during 1947
there were 107 cases of dysentery in Trstenik county, of which 4 were
fatal. Of this total, 49 cases, with 2 deaths, occurred in the three villages
-5 in G. Ribnik, 42 in Odzaci (including the 2 deaths), and 2 in ?airi.

According to the findings of our field team there were, not 49 cases,
but 231, or 9% of the total population (see fig. 2). They were distributed
as follows: 93 (19%) in G. Ribnik, 121 (8%) in Odzaci, and 17 (2.5%)
in 4airi.

Epidemiological investigation revealed that during the winter of 1947
and the spring of 1948 there were 5 cases of chronic colitis and other gastro-
intestinal disturbances-i.e., 2% of the total number of cases in 1947.

Through case registration and epidemiological investigation, the field
team found that, up to its departure on 12 September 1948, there were
83 cases of dysentery in 1948-i.e., 3.1% of the total population in the three
villages, distributed as follows: 44 (6.6%) in Cairi, 23 (1.5%) in Odlaci,
and 16 (3.2%) in G. Ribnik.

In 1948 the total number of cases of intestinal infection investigated
and registered in the neighbouring 12 villages outside the zone of our
investigations was 83. Basing their observations on reports on infectious
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disease in Trstenik county during 1947, the field team undertook to investi-
gate cases and their background, choosing the period of time from 27 July
to 12 September 1948, and covering the three villages under survey. The
highest number of cases in one house in 1947 was 7, and in 1948, 6.

FIG. 2. CASES OF BACILLARY DYSENTERY IN 1947 IN AREA SURVEYED,
ACCORDING TO OFFICIAL NOTIFICATION (B) AND TO FINDINGS OF TEAM (A)

Cases Cases

lOC 100

A

SC 80

6C 60

I0' 40
I
I'I

20 20
I1 '
I %

-J 1
0 WI L-_~ fI L W W 0

Jan. Feb. March Apwil May Jun. July Aug. Sept Oct. Nov. Dec.

WtO 4021

In 1947 in G. Ribnik the outbreak started in June with 2 cases, rapidly
increased in July to 27, reached its peak in August with 56, and fell to 3
in September. Two chronic cases were found; for another 3 cases, no data
are available. In 1948 the intestinal infections were first noticed in June
(2 cases), in July the number had increased to 6, and it remained at that
level in August.

In 1947 in Odlaci the first cases of dysentery (7) also started in June,
but the disease reached its peak in July with 73 cases, to fall to about
half that number (34) in August; by September, with 7 cases, the outbreak
had practically ceased. In 1948 one case of intestinal infection occurred
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in May, and 8 in July; a total of 14 was reached in August. In 1947 in
Cairi the first 2 cases of dysentery were observed as early as March; in
May there was 1, in June, 3, in July, 4, and in August, 7. In 1948 the first
case of intestinal infection was noted as early as January; 2 cases followed
in February; in June there were 9 cases; infection rapidly increased and
the outbreak reached its peak in July with 17 cases, followed by a slight
fall in August to 15.

The seasonal occurrence of dysentery in 1947 and 1948 is indicated
by the fact that, of a total of 397 cases noted between January and
September, the majority occurred in August (189, or 47.6%), and in July
(140, or 35.3%). The other months show reduced numbers ; thus the figures
were 27 (6.8%) in September, 24 (6.0%) in June, 2 (0.5%) in May, March,
and February, and only 1 (0.3%) in January. For the remaining 10 cases
no data are available.

Winter cases of intestinal infection appeared in January, February,
and March of 1947 and 1948, and pre-epidemic cases in May and June;
the epidemic itself covered July, August, and September. The climax
was reached in August and was followed by a rapid fall; dysentery began
to disappear in late September.

The outbreaks of intestinal infection took the following course: in
1947 the epidemic months were July and August, starting at a low level
in June, reaching a peak in July, and falling in September; in 1948 the
epidemic months in the villages under survey were July and August, the
peak being in August, while in the neighbouring villages they were July,
August, and September, the peak being in August, with fewer cases in
July, but a considerably greater number in September.

The daily temperature during the epidemic months in G. Ribnik was
mean daily in July (estimate for the last 3 days), 23.90C; in August, 25.40C
(31 days); and in September, 20.80C (first half). The mean daily tempera-
ture for the epidemic period in G. Ribnik was 22.70C.

Thus, both in the villages under survey and in the neighbouring villages,
it was found that bacillary dysentery occurs during the warm summer
months and, in fact, during the "dysentery season". In the winter months
intestinal infections continue, but in small numbers; from June onwards they
rapidly increase, reaching a peak in August and decreasing and disappear-
ing in September. During the summer months the epidemic season, and
the likelihood of contagion, last for about two months.

Outbreak and Course of Epidemics

Analysis of the data we collected on the outbreak and course of dysentery
epidemics suggests the following conclusions:

(1) In the pre-epidemic period in 1947-8, the earliest intestinal infections
were winter cases. A proportion of them were cases of chronic colitis, or

88



BACILLARY DYSENTERY IN RURAL SERBIA 89

of intestinal infection from those houses where, during the previous year,
acute bacillary dysentery had occurred. However, in most winter infections
the epidemiological link with existing or previous dysentery cases could
not always be determined, and they appeared to be sporadic.

(2) Cases of pre-epidemic intestinal infection in 1948 started in those
houses in which winter intestinal infections had occurred, or where, in the
previous year, the same or other members of the household had been ill.
Only in a few cases were there new infections where no direct epidemiological
link, other than general contact with the neighbourhood, could be found
with earlier cases.

(3) A considerable number of our pre-epidemic cases gave rise to new
infections in the same house or in the neighbourhood, and these became
starting points for epidemics. Here we were able to follow the transmission
of infection in many cases, either in the same house, or from house to house,
taking into consideration the average duration of elimination of dysentery
bacilli which, according to Felsen,4 lasts about 10 days in most cases of
acute bacillary dysentery. A law of transmission and spread might almost
be based on the regularity with which infection in such cases can be followed.

(4) The intensity of infection in consecutive years and over the same
area was not uniform. Thus, epidemics of intestinal infection among the
cases we observed in the same year did not attack all villages, or hamlets
of the same villages, with equal force; nor was there any regular distribution
of epidemics in the same villages and hamlets over consecutive years, and,
noticeably, none of the villages which in the previous year had been the
most heavily infected was again attacked. Bacillary dysentery does not
affect all houses, nor all members of the household, in the same year.
We formed the opinion that usually houses attacked in one year, and
persons with a history of an earlier infection, are spared subsequently.
There is, of course, no doubt that, among the cases we studied, exceptions
do exist. A probable explanation lies in acquired immunity, of a specific
type, to bacillary dysentery; these infections create a resistance to subse-
quent attack, but the duration of this resistance has not, as yet, been
determined. It might be supposed that a considerable degree of immunity
exists among the population in endemic regions who have become resistant
to later infections with the same type of bacilli. This may explain why
certain villages and hamlets, and many households, remained untouched
in 1948, while epidemics had reigned there during the previous year.
However, since no bacteriological investigations were conducted in 1947,
it is impossible to provide a complete explanation of all the cases recorded
in 1947 and 1948, or to determine which represented chronic bacillary
dysentery and which true re-infections. From the data at our disposal,
we are not even in a position to exclude the possibility that some of the
cases noted in 1948 were uncured patients of the previous year.

4Felsen, J. (1945) Bacillary dysentery, colitis, and enteritis, Philadelphia, London, p. 47
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Extent of Infectivity

In all three villages, bacillary dysentery infections in 1947 were found in
115 households out of a total of 474 (24%); 231 cases (9%) occurred among
a total of 2,645 inhabitants. In 1948 55 households (12%) were examined,
and 83 cases (3%) were found.

In 1947 a severe epidemic occurred in G. Ribnik; 45 out of 87 house-
holds (52%) were affected, with 93 cases among a total of 497 inhabitants
(19%); in 1948 only 7 households (8%) were affected, with 16 cases (3%).

In Odlaci in 1947 60 households out of 268 (22%) were infected, with
121 cases (8%) out of 1,479 inhabitants; in 1948 17 households were infected
(6%), with 23 cases (1.5%).

FIG. 3. " INDEX OF CONTAGION " IN 1947 (A) AND 1948 (B)
FOR HOUSEHOLDS OF AREA SURVEYED

In tairi village in 1947 there were 10 infected households (8%), with
17 cases (2.5%), and in a hamlet of Odlaci there were 8 infected households
(21%), with 16 cases (7%). In 1948 there were dysentery epidemics in
Cairi, and in the hamlet. 31 households (26%) were infected in Cairi out
of a total of 119, with 44 cases (6.6%) among a population of 669. In the
hamlet 9 households were affected out of a total of 39 (23%), with 14 cases
out of 217 inhabitants (6%).

The greatest number of cases of intestinal infection in one household
in 1947 was 7, and in 1948, 6. On an average, the number of cases in 1947
in one house was 2, and in 1948, 1.5.
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In 1947, out of 115 households, there was one case only in 54 (47%),
while in 1948 out of 55 households there was one case only in 39 (71%).
In the 54 households affected in 1947 there were between 1 and 14 members,
and in the 39 households affected in 1948 there were between 2 and 13
members. In 61 households (53%) out of the 115 infected in 1947, and
in 16 (29%) out of 55 in 1948, there was more than one case. The number
of cases among these households in 1947 ranged from 2 to 7, and, in 1948,
from 2 to 6.

The susceptibility of the population to intestinal infections may be
judged by the " index of contagion " of the various households affected.
Thus, the greatest number of infected households in 1947 had an index
of between 10% and 20%, while in that year 19 out of 115 households had
an index of between 40% and 50%, and 8 households had one of 100%.
In 1948 the greatest number of infected households (17 out of 55) had an
index of between 10% and 20%, 5 households had one of 40%-50%, and
2 households one of over 50% (see fig. 3).

Many cases occurred simultaneously in rural households. In 1947 in
13 households 2 members fell ill on the same day, and in one house 3 mem-
bers did so. Similarly, in 1948 there were 4 households with 2 sick persons
in each.

The interval between cases ranged from 1 to 36 days (except for 2 winter
cases) in 1947, and from 1 to 25 days in 1948. In the majority of cases
during both years the interval ranged from 1 to 3 days. The greatest number
of secondary cases occurred up to the third day after a primary case; the
interval could range, however, between 2 and 14 days.

The distribution, by age and sex, of cases in 1947 and 1948 is shown
in tables IV-VI.

Modes of Infection

In the villages under survey, 45% of cases of bacillary dysentery during
1947 and 1948 were secondary infections, while in 65.9% the primary cases
started 2-14 days after onset. This probably indicates that nearly half the
cases in the epidemic originated from contact with primary cases.

Such a situation is supported by the " index of contagion " of members
of households among whom there were cases of dysentery in 1947 and 1948,
and indicates the rapid spread of dysentery infection among households,
especially in 1947.

Positive faecal bacteriological findings are most frequent during the first
days of illness; 78% of all positives were found by the 10th day. Thus the
period of most abundant discharge of bacilli corresponds to the interval
between primary cases and cases of secondary infection, a finding which may
be taken as proof that the latter are a direct result of the former.
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TABLE IV. DISTRIBUTION, BY AGE, OF DYSENTERY CASES IN 1947

Cases in age-group

percentage of
population

8

17

37

19

13

9

20

12

6

15

32

16

7

12

7

0.8

6

16

6

0.6

5

14

6

2

6

16

7

percentage of
cases in all
age-groups

12

7

8

7

18

3

2

4

35

33

32

33

12

21

15

18

6

12

13

12

6

13

19

15

12

12

11

11

92

Number of
population

in age-group*

26

46

19

91 (3%0

23

47

10

80 (3%)

Age-group

0-1

2-3

4-12

13-20

21-30

31-50

Over 50

96

275

91

462

Village

Cainri

Odlaci

G. Ribnik

Total

1:ainri

Odlaci

G. Ribnik

Total

Cainri

Odzaci

G. Ribnik

Total

Cairi

Odlaci

G. Ribnik

Total

Cainri

Odzaci

G. Ribnik

Total

Cainri

Odiaci

G. Ribnik

Total

Cainri

Od£aci

G. Ribnik

Total

(18%)

number

2

8

7

17

3

4

2

9

6

40

29

75

2

25

14

41

14

12

27

16

17

34

2

14

10

26

156

336

120

612 (23%jo

123

218

77

418 (16%o)

156

329

118

603 (23%)

89

228

62

379 (14%)

* Figures in parentheses indicate percentage of total population.
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TABLE V. DISTRIBUTION, BY AGE, OF DYSENTERY CASES IN 1948

Cases in age-group
Number of

Age-group Village population
in age-grouup m percentage of percentage of

number pouain cases in allpouain age-groups

0-1

2-3

4-12

13-20

21-30

31-50

Over 50

tairi

Od£aci

G. Ribnik

Total

(airi
Od£aci

G. Ribnik

Total

(:airi

Od£aci

G. Ribnik

Total

Cairi
Od£aci

G. Ribnik

Total

(airi

Odlaci

G. Ribnik

Total

Caii r i

Od£aci

G. Ribnik

Total

Cai ri

Od£aci

G. Ribnik

Total

26

46

19

91 (3%)

23

47

10

80 (3%)

96

275

91

462 (18%)

156

336

120

612 (23%)

123

218

77

418 (16%)

156

329

118

603 (23%)

89

228

62

379 (14%)

8

5

2

15

8

4

12

10

4

5

19

5

2

7

2

2

5

7

6

5

18

4

2

7

31

11

1 1

16

35

9

15

10

5

4

3

0.6

1

2

0.5

3

4

2

4

3

4

0.4

3

2

18

22

12

18

18

17

14

23

17

31

23

11

9

8

5

4

12

6

16

26

31

22

9

4

12

8

7

93

* Figures in parentheses indicate percentage of total population.
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TABLE VI. DISTRIBUTION, BY SEX, OF CASES OF DYSENTERY IN 1947

Number of Number of Percentage Number of Number of Percentage
Village males in male of male females in female of female

population cases population population cases cases inpopulation ~~~~population

It is the acute cases which probably most frequently transmit infection
by discharging bacilli during the acute stage of illness. Patients in these
villages do not, as a rule, keep to their beds; they always find some work to
do in or out of the house, and mix freely with other villagers. Children up

to 14 years constitute the majority of cases (58% of all primary cases); the
age-group most frequently affected was that of 2-12 years. It is these cases

of light infection which are important; parents do not notice them early
enough, nor are they usually isolated, often being allowed to play with other
children.

2.15% of convalescent carriers were found to discharge bacilli after the
20th day of illness. Out of 8 cases who, in 1948, had no clinical symptoms
but showed positive faecal cultures, 4 were clinical and epidemiological cases

from 1947; of the other 4, 1 was from the same community as the 1947 cases,
and 3 were contacts of cases with clinical dysentery in 1948. Cases of chronic
colitis are probably also a source of dysentery infection, but unfortunately
we were unable to verify this by proctoscopic examination.

FIG. 4. PERCENTAGE DISTRIBUTION OF DURATION OF ILLNESS,
BY DAYS, IN 1947 AND 1948 CASES

Cairi 328 9 3%

Odiaci 706 61 9%

G. Ribnik 235 49 21%

Total 1,269 119 9%

94
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To be able to state with certainty the chronic course of illness of these
cases, and their role as passive carriers, a longer period of observation would
have been necessary, both for the period of discharge of bacilli, and for
proctoscopic examination. No definite conclusion on their environmental
influence could therefore be reached. However, their influence, and that of
convalescent carriers, in the spread of infection is definitely greater than is
suggested by their mere percentage-the more so when the poor sanitary
and living conditions in a rural house are taken into consideration.

The transmission of dysentery infections is facilitated by the close contact
between the sick and the well: a great number of patients continue their daily
routine work-womenfolk cook food as usual, make bread, look after
children, etc. In the incidence and prevalence of dysentery, environmental
conditions-for example, overcrowding, common beds, latrine deficiency
(half the houses have no latrines), and personal hygiene in general-play
a considerable part. Mass movement, and meetings, as at fairs, market-days,
and church festivals, and in railway travel, are also occasions of infection.
Flies appear to be a positive factor in transmission, since in rural households
they are very abundant; no definite evidence of their role can, however, be
put forward.

No epidemiological indication of other modes of transmission was
apparent, and our survey confirms that dysentery is most frequently trans-
mitted by direct contact; from our data one can follow the transmission of
nfection from village to village.

Clinical Observations
The clinical picture of intestinal infection in 1947 and 1948 showed the

following symptoms : diarrhoea, abdominal pain, and tenesmus. In all our
dysentery cases it was the intestinal symptoms which predominated.

The appearance of the stool varied. Its consistency and appearance, in
most cases in 1947 and 1948, was that of bloody diarrhoea. In 1947, 81% of
stools contained mucus and blood, and in 3% blood was predominant.
In 1948 66% of stools showed mucus with blood and in 5% blood was
predominant. Stools from the majority of cases (63%) in this year showed
blood during the acute phase of illness, which lasted, on an average, 6 days.
Most cases in 1947 and 1948 had 7-12 stools per 24 hours, i.e., 38% in 1947
and 39% in 1948. In 1947 4% of patients, and in 1948 6%, had more than
30 stools in 24 hours.

Apart from these local symptoms, general toxic symptoms (such as
fatigue, general malaise, increased temperature, vomiting, headache,
insomnia, thirst, etc.) also occurred in both the severe and the less severe
cases. In a limited number of instances we systematically followed the
course of temperature, which never exceeded 37.60C. On an average, the
duration of illness was 11 days in the 1947 cases and 8 days in the 1948 cases
(see fig. 4).

95



96 K. SNAJDER

Bacteriological Findings

Laboratory workers 5 from the Federal Institute for Epidemiology
made 1,108 faecal cultures, ofwhich 490 were from patients in whom dysentery
had been clinically diagnosed (247 in 1947 and 243 in 1948), and 618 from
apparently healthy people, the majority of whom were from the same
neighbourhood as the patients. Most of the material examined was from the
villages of Odzaci and Cairi, where the epidemics were most severe; a
certain proportion was from nearby villages.

Samples of faeces were obtained and were either directly cultured on
media, or placed in small test-tubes and sent to the field laboratory.
No preservatives for faeces were used, and all cultures were made within a

few hours (two or more).
The culture medium used was SS (Shigella-Salmonella) agar-Difco. For

every sample one plate was used, and incubated for 24 hours at 250-370C.
Subcultures were made from at least two suspected colonies on glucose
broth as well as on mannite-litmus-agar plates (2% peptone, 10% mannite,
0.4% litmus, 3% agar, pH 7).

From glucose-broth tubes after 6 hours' incubation, a hanging-drop
preparation was made and observed for motility. After 24 hours' incubation
from mannite-agar plates, a slide-agglutination test was made. For this
purpose we used original absorbed serum, titre 1/250, of Oxford laboratory
standard (Medical Research Council of Great Britain).

TABLE VII. ISOLATED STRAINS FOUND IN 1948 IN PATIENTS AND CONTROLS

Flexner cV V i N a

Source c~~ S0

I III IV V VI co -

1948 cases.. 1 18 1 2 4 3 4 3 31 2 1 70

Old 1947 casesI 0 1 0 0 0 0 2 1 0 0 0 4

1948 contacts. 0 0 0 0 1 0 1 0 2 0 0 4

Healthy gipsies 0 0 0 0 1 0 0 0 0 0 0 1

Total 1 19 1 2 6 3 7 4 33 2 1 79

Percentage 1.3 24.0 1.3 2.5 7.6 3.8 8.9 5.1 41.8 2.5 1.3 100.0

Dr. M. Bordjo;ki (who also prepared the data on which the bacteriological findings reported here
are based), Dr. Z. I. Imre, and Dr. D. S. Kitic

The results of their work were combined with those for other regions in Yugoslavia and subsequently
published in Hygiena, Belgrade, 1949, No. 1-3.
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Table VII shows findings (expressed in absolute numbers) of all dysentery
strains isolated from both dysentery patients and healthy individuals. By
the absorbed sera method we were able to identify 79 strains.

TABLE Vil. DYSENTERY

Time of examination

AND PARATYPHOID FINDINGS AMONG PERSONS
WITH DIARRHOEA

Positive results

Number
examined dysentery paratyphoid

number 0 number

Plated immediately ....

Plated at a later time

45 20 44.4

139 30 21.6

Total 184 50 3

Table VIII shows dysentery and paratyphoid findings among persons (out
of the total number examined) who actually had diarrhoea. 20 positive cases,
for which no data were available as to whether or not they had had diarrhoea
at the time of examination, are excluded.

TABLE IX. RESULTS OF EXAMINATIONS OF STOOLS PLATED AFTER
DIFFERENT INTERVALS, IN 1947 AND 1948

Type of stool examined
Number of
individuals
examined

1948: from healthy contacts (plated at
a later date) ............

Old 1947 cases (plated at a later date)

1948: from healthy iipsies (plated im-
mediately).

Tntal

Positive findings

numbei

186

176

108

470

2.2

2.3

0.9

9

Table IX shows the results of examination of healthy individuals who
were in contact with patients during 1948, of old cases from 1947, and
of the gipsy community. Old patients from 1947 and contacts with 1948
patients may be considered as one group; they show nearly the same
percentage of positive findings (2.3 and 2.2). Moreover, the old patients
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from 1947 may be regarded as being from the neighbourhood of 1948
patients, since they live in the same epidemic areas. The stools of both
groups were plated within a few hours (two or more). The group of healthy
gipsies showed a smaller percentage of positive findings (0.9°/), although
their stools were plated directly. This group includes cases already noted
in 1947, as well as those patients up to May 1948. Gipsies, to a certain
extent, are an isolated community with a special mode of living, their
food being mostly uncooked and including garlic, green peppers, etc.
There are gipsy colonies near the village of Cairi, where epidemics during
1948 were most pronounced.

Data on the discharge of dysentery bacilli by days of illness are given
in table X, which shows a gradual fall in positive cases up to the 25th day,
a rise after 26-30 days from 5.0% to 16.7%, and a rise to 20% after
31-35 days. The days that follow were not shown because the figures are
so small.

TABLE X. DISCHARGE OF DYSENTERY BACILLI, BY DAYS OF ILLNESS

Positive results

Total
Days of number primary- secondary- earlier
illness of patients total infection infection negative

examined bacilli bacilliI

no. % no. % no. |% no. %

1-5 69 30 42.0 29 42.0 1 1.4 0 0

6-10 46 14 30.4 10 21.7 0 0 4 0.7

11-15 30 5 16.7 4 13.3 1 3.3 0 0

16-20 20 2 10.9 2 10 0 0 0 0

21-25 20 1 5.0 0 0 1 5 0 0

26-30 12 2 16.7 0 0 1 8.3 1 8.3

31-35 10 2 20 0 0 1 10 1 10

When analysing the bacteriological findings in patients discharging
dysentery bacilli after the 20th day of illness, we found cases who, up to
that time, had been negative, and cases discharging types other than those
found at the onset of illness. Thus, in patients from whom Shiga was
first isolated, we later found Flexner V; those originally discharging
Flexner VI changed to Flexner II; and finally those discharging Flexner V
changed to Flexner II and Flexner III. Cases with continuous discharge
of bacilli represent our " chronic dysentery cases ".
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The greatest discharge of bacilli was found to occur before the 10th day
of illness. It is interesting to note that Shiga was invariably found only
at the beginning (the latest isolation of this bacillus was on the 11th day
of illness), while other types were found not only at the onset, but also
later. Thus, out of 41 cases during the first 10 days, 24 patients were
discharging Shiga, and later, out of 12 controlled cases only 1 patient was
still discharging Shiga. In 1 case we found, in three consecutive examina-
tions, four different types of dysentery bacillus-two types simultaneously,
and the other two on different days. In another 3 cases we isolated, at
different intervals, two different types.

Treatment

Herbs
A considerable number of cases of intestinal infection in 1947 were

treated with herbs, even among those who consulted doctors. 42% of the
cases did not visit doctors but used popular remedies. 162 households
in the three villages, out of a total of 474 (34%), used various herbs for
dysentery and intestinal infections with diarrhoea. The most commonly
used were those containing the principle of tannin, on account of its astrin-
gent effect-e.g., Acer tartaricum, Rubus fructicosus, Sorbus domestica,
Prunus spinosa, Alnus glutinosa, and Aesculus hippocastanum.

Apart from these primarily astringent types, the people use a quantity
of other herbs which, besides tannin, contain polyphenols, pectin sub-
stances, gums, mucilage, ethereal oils, cholorophyl, ascorbic acid, and
other organic acids. Examples of the herbs used are: Matricaria chamo-
milla, Tilia, Thymus serpyllum, Hypericum perforatum, Ocimum basili-
cum, Achyllea millefolium, Centaurium umbellatum, Satureia hortensis,
Salvia officinalis, Polygonum aviculare, Rumex obtusifolius, and Mentha
piperita. The effect of all these herbs on injured mucous membrane is
to alleviate the inflammatory process by lessening secretion, to diminish
pain by reducing peristalsis, and to effect haemostatic action. These medi-
cinal herbs are prepared in various ways and are most commonly used as
an infusion or decoction.

For intestinal infections with diarrhoea, people also use absorptive
methods-food in the form of bread-crusts well done, or, still more, baked
coffee-beans (ground or milled). Some patients take fried eggs for the
beneficial effect of carbonized albumen. Cases of diarrhoea use warm
abdominal compresses, whisky compresses, hot air, etc. We frequently
found whisky extensively used for intestinal infections, sometimes in
conjunction with herbs.

In evaluating herbs in the lay treatment of dysentery, it should be
taken into consideration that bacillary dysentery is a disease of the whole
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body, with local inflammatory changes in the intestinal mucous membrane.
None of the herbs used destroys dysentery bacilli, nor hinders their multi-
plication in such a way as to allow the organism alone to deal with them.
None, directly or with any certainty, neutralizes toxic bacterial products.
Thus, none of the herbs in use can replace the bacteriostatic effect of
sulfonamide preparations, nor that of antitoxic serum. However, in spite
of their limited value in comparison with chemical and immunobiological
preparations, the beneficial effect of medicinal herbs cannot be disregarded;
for example, the astringent effect of the tannin content contributes to the
mechanical removal of bacilli and their toxic products from the intestinal
mucosa, and to the formation of new epithelium. Infusions of other medi-
cinal herbs with spasmolytic and carminative properties may alleviate
or remove pains and tenesmus, as may the application of thermotherapy
according to the means available.

The collection of data on the lay treatment of various diseases, and the
study of the chemical constituents and the pharmacological effects of
medicinal herbs, may be very useful, not only from the medical standpoint
but also as a means of evaluating the people's conceptions of the nature
of various diseases, and establishing their degree of trust in modern treat-
ment. It is particularly desirable to make comparative clinical studies
of the therapeutic effects of various herb drugs on intestinal infections, as
has been done by Skrivaneli & Pansini 6 with the fruit of the sorb-apple
(Sorbus domestica).

Serum therapy and sulfonamides

Treatment was usually started on the day when the patient was seen
by the doctor. Most 1947 cases consulted their doctor on the fifth day,
and most 1948 cases on the second day.

In 50 cases treated in 1948, acute symptoms were alleviated after the
fourth day of treatment. Clinical manifestations ceased on the ninth day
of treatment in 39 of the 1947 cases, and on the seventh day in 50 of the
1948 cases.

All cases in 1948 were treated with sulfonamides, mainly sulfguanidine
and succinylsulfathiazole. The dosage was decided according to age and
the severity of infection; thus in 1948, 50 cases received, on average, 0.18 g
of the drug per kg body-weight. In 49 cases from neighbouring villages,
treatment was started on the 3rd day. The average dose was again 0.18 g
per kg body-weight, and was given for approximately three days.

We were able to observe the effect of sulfonamide therapy in 37 cases.
The average duration of illness, by treated cases, was 6.7 days and, consider-
ing the working conditions, we think this quite a successful result.

6 Skrivaneli, N. & Pansini, K. (1949) Proceedings of Ist Congress of Yugoslav Physicians, Belgrade
(Medicinska Knjiga, 2, 353)
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Serum therapy (antitoxic Shiga serum, and occasionally a polyvalent
serum, in a dosage of 20-80 ml) was given to 34 patients in 1947 and to 30
in 1948. It was used in toxic cases where general symptoms were pronounced,
and in those with persistent bloody stools. Clinical cure was reached on the
7th day of treatment. This therapy was also used for dispensary cases who
came from a distance, and over whom we thus had no further control, so
that unfortunately no definite assessment of the results of combined serum
and chemotherapeutic treatment could be made.

Diet

In order to discover the kind of food taken by patients with intestinal
infection in rural households, we collected information from 274 cases;
139 of these had been ill in the previous year, and these were questioned
personally, while the data from the remaining 135 cases were obtained by
questioning the members of their households.

The diet of people with dysentery and intestinal infection in 1947 was
most variable, ranging from total fast to an abundance of pork meat and
fresh fruit. A certain number of cases of intestinal infection took no food at
all. Whether fasting or taking food, patients regularly drank fluids, the most
common being an infusion of a medicinal herb, and water being an excep-
tion. The other fluids taken were decoctions of cereals, such as wheat, rye,
and rice; or of vegetables.

The main albuminous food taken by patients was milk, and to a lesser
extent milk products (cheese and cream), also eggs, and poultry meat. Eggs
were lightly boiled, hard-boiled, or fried dry; poultry-meat was either
cooked whole, or prepared as soup.

The carbohydrate diet consisted mainly of potatoes, boiled, baked, or
mashed. Bread, although a staple in the diet of these villagers, was very
little eaten by people with intestinal infection, and was taken mainly in the
form of well-baked wheat-bread, or crusts. Maize-bread was rarely eaten,
although one patient considered it beneficial. Rice was moderately used in
the form of rice-water, mashed rice, or rice-milk pudding. Patients who
told the doctor that they kept to a diet meant a diet of milk and soups.
A considerable number of patients with intestinal infection did not restrict
themselves to a diet of any kind, but took their normal food. A fresh-fruit
diet of melon, grapes, plums, and pears was not unusual; it was more
frequently followed by children than by adults. Some patients ate fresh
tomatoes during their illness.

The diet of patients with acute bacillary dysentery in 1947 was thus
unwholesome, monotonous, and in many ways injurious to health. No
account was taken of the necessary elements which contribute to building up
resistance to infection; on the other hand, unsuitable foods such as fats were
taken. The type of food remained the same throughout the illness,
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carbohydrates and albuminous food predominating. The diet was not
adapted to the various phases of illness, corresponding to the anatomico-
pathological changes within the gastro-intestinal tract; in some cases it was
raw and bulky (e.g., beans, cabbage, fruit) and thus dangerous for the
patients. The diet of the majority of patients in 1947 was therefore insufficient
and deficient in calories, even though all the foods required for planning a
suitable and rational diet for cases of intestinal infection were available.

In determining the 1948 diet we took into consideration the need for
building up the resistance of patients who had suffered a protracted and
severe course of illness. The basic elements of the diet were carbohydrates
and albumin with additional food containing mineral salts and vitamins.
We recommended potatoes, rice, apples, sour milk, toast, fermented cheese,
barley- and oat-water, vegetable soup, chicken soup, and roast chicken. Rice
and sugar were supplied by the municipality and the Red Cross Society of
the town of Trstenik.

During the acute phase of illness, when severe intestinal symptoms are
pronounced, a liquid diet was mainly given, e.g., water from cooked vege-
tables, to which salt had been added, barley- and oat-water, rice-water, and
various sweetened herb teas, in normal use among the local population.
When alarming intestinal symptoms had subsided on the above diet, other
foods were added: baked potatoes, sliced apples, sour milk. When an im-
provement in the general status of the patient and in the number and
appearance of stools was noted, the diet was further supplemented by
chicken soup, fermented skimmed cheese, and bread-crusts. There was no
control of the caloric value of the diet we recommended, nor did we, in fact,
use all the foods locally obtainable.

CONCLUSIONS

During the period immediately following the second World War,
bacillary dysentery was one of the most widely prevalent diseases in Yugo-
slavia. The survey we undertook in the rural area of Trstenik confirmed the
importance of this infection in greater detail than has hitherto been possible.
Our findings for 1947 revealed that there were five times as many cases of
dysentery in Trstenik county as had been officially notified. We observed
that the epidemics in 1947 and 1948 started during the hottest months (July
and August); that more than half of the primary cases occurred in children
up to the age of 14 years; and that, contrary to the findings of other
workers, males were slightly more prone to infection than females.

Factors in the transmission of infection appear to be (a) the prevalence
of chronic colitis, (b) the occurrence of pre-epidemic cases of dysentery,
(c) contact with convalescent carriers, and (d) direct contagion, favoured by
social customs such as mass meetings, and by unhygienic living conditions.
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This last factor is of particular significance in Serbia; our team initiated a
systematic examination of the standards of housing, sanitation, and health
education. A correlation is evident between size of land property and
hygiene standards; land holdings also affect the food supply, and hence the
resistance to infection, of the owners. The importance of the house-yard as a
source of infection became apparent, and serious deficiencies in the number
and construction of wells, latrines, and manure-pits were noted; the flies
thus provided with suitable breeding-places may well play some part in
transmitting infection. Standards of personal hygiene, although fostered to
some extent by certain arbitrary social customs of long standing, are in
general low. An attempt to assess the degree of health education among
the population revealed that three-quarters of them do not recognize the
nature of dysentery; only about half of those affected with this disease
visited a doctor during the epidemics, and the majority used empiric remedies
such as herbs, absorptive foods, and heat applications. The diet followed by
patients was almost invariably unsuitable, and sometimes harmful.

Bacteriological examination of stools in 1948 indicated that the greatest
discharge of bacilli occurred up to the 10th day of illness. A greater percen-
tage of stools gave positive results when plated immediately; delay in plating
reduced the number of positive findings. The highest percentages of strains
isolated were those of Shiga and Flexner II. Patients discharging one type
of bacillus at the onset of illness sometimes changed to another type after
the 20th day.

The treatment we carried out showed that the administration of sulfona-
mides reduced the average duration of illness to about seven days; serum
therapy was also tried but local conditions did not allow of a reliable
estimate of its results.

The survey thus provided data, hitherto lacking, on the outbreak,
course, and existing methods of treatment, of dysentery in a typical rural
community in Serbia, and may serve as a comparative basis for future
studies.

RESUME

Une epidemie de dysenterie bacillaire sevissant en 1948 dans trois villages du sud-ouest
de la Serbie, dont deux avaient dejA e atteints en 1947, a donne lieu a une enquete,
effectuee par une equipe de l'Institut federal d'Epidemiologie de Yougoslavie. Il s'agis-
sait de reunir des donnees generales sur la population, ses conditions de logement et
d'hygiene, de visiter les maisons et de noter les infections intestinales signalees en 1947
et 1948, d'isoler les cas actifs, d'effectuer des traitements a domicile, d'evaluer 1'effet de
la sulfamidotherapie, d'etablir un regime convenable en utilisant les aliments disponibles
sur place, d'effectuer des examens bacteriologiques pour deceler le nombre de cas chro-
niques de colite, d'evaluer le r6le des porteurs de germes durant les saisons d'epidemie,
d'examiner les selles de tous les habitants dans les foyers dont la moiti6 des membres
avaient ete atteints de dysenterie en 1947, d'engager une campagne sanitaire.
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Cette equipe fut la premiere a entreprendre des recherches systematiques sur l'appari-
tion et la propagation de la dysenterie dans les communautes rurales du pays. Avant la
deuxieme guerre mondiale, la dysenterie occupait, d'apres les statistiques yougoslaves,
le quatrieme rang parmi les maladies aigues. Elle occupe maintenant la troisieme place.
C'est, avec le typhus, la maladie dont le nombre de cas d6clares a augmente le plus ces
dernieres annees, ce qui pourrait s'expliquer en partie par l'application plus rigoureuse
du systeme de declaration.

L'enquete dont il est question, effectu6e dans la region de Trstenik, a confirme l'im-
portance de la dysenterie et a montre qu'il y avait en fait cinq fois plus de cas que ne
l'indiquaient les releves officiels. Les epidemies de 1947 et 1948 debuterent pendant les
mois les plus chauds (juillet et aouit). Plus de la moitie des cas s'observerent chez les
enfants de 14 ans et moins, avec une legere predominance de l'infection chez les gargons.

L'infection semble etre favorisee par l'existence de colites chroniques, de cas de
dysenterie pre-epidemiques, le contact avec les convalescents porteurs de germes, la
contagion directe - facilitee par la mauvaise hygiene et certaines coutumes sociales
(marches, fetes, etc.). II a e possible de suivre la marche de l'epidemie d'un village a
l'autre. Un rapport evident existe entre l'etendue de la propriete fonciere et le niveau de
l'hygiene. La cour de la ferme, dans les petites exploitations surtout, est une source impor-
tante d'infection. On y trouve reunis, en effet, les puits, les latrines, les fosses d'engrais
organiques, les etables ai porcs et les poulaillers, toutes installations encore primitives
n'offrant aucune securite sur le plan de l'hygiene. De ce fait, tous les villageois sont
exposes aux maladies intestinales et parasitaires en general. Les mouches, disposant de
gites abondants, pourraient bien avoir une part dans la transmission de la dysenterie
bacillaire, mais leur r6le vecteur n'a pas et6 demontr. L'hygiene personnelle est en general
rudimentaire. Trois quarts de la population ignorent la nature et l'etiologie de la dysen-
terie. La moitie des malades seulement consultent un medecin au cours d'une epidemie.
On utilise des remedes empiriques et le regime alimentaire est rarement adequat ; il est
meme parfois nocif. L'examen bacteriologique des selles montra que l'elimination bacil-
laire la plus forte se produit jusqu'au lOe jour de la maladie. Ce sont les souches Shiga
et Flexner II qui etaient le plus frequentes. Le type de bacille excrete change parfois a
partir du 20e jour. L'administration de sulfamides (sulfaguanidine et sulfathiazol)
reduisit at 7 jours environ la duree de la maladie. La serotherapie (serum anti-Shiga ou
polyvalent) a e appliquee, mais les resultats ne purent etre evalues exactement. L'orga-
nisation de cette enquete et les resultats auxquels elle a conduit pourront servir de base
a d'autres campagnes analogues.
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