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PREFACE

The International Centre for Diarrloeal Disease Research, Bangladesh
(ICDDR,B) is an autonomous, international, philanthropic and non-profit
centre for research, education and training as well as clinical service.
The Centre is derived from the Cholera Research Laboratory (CRL). The
activities of the institution are to undertake and promote study, research
and dissemination of knowledge in diarrhoeal diseases and directly related
subjects of nutrition and fertility with a view to develop improved
methods of health care and for the prevention and contrel of diarrhoeal
diseases and improvement of public health programmes with special relevance
to developing countries. ICDDR,B issues two types of papers: scientific
reports and working papers which demonstrate the type of research activity
currently in progress at ICDDR,B. The views expressed in these papers are
those of authors and do not necessarily represent views of International
Centre for Diarrhoeal Disease Research, Bangladesh. They should not be
gucted without the permission of the authors.



The First Asian Conference on Diarrhoeal Diseases held in Dacca,
Bangladesh between February 16-20, 1981 was the culmination of an idea
conceived several years ago by a number of research scientists working
in this field. Many of the investigators from this part of the world,
particularly the subcontinent, became personally acquainted with each
other in various meetings and conferences held in the developed countries,
although they know each other through their publications. During these
informal discussions it was recognised that diarrhoea is not only a
major health problem in the Asian countries but the ececlogical, geographical
and cultural characteristics of most of the Asian continent is substantially
different from those of the rest of the world, particularly the developed
countries where diarrhoea in general has ceased to be a problem. It was
also noted that relevant and priority topics for research in the field of
diarrhoea are being actively pursued in many countries of Asia,

The Advisory Committee for Medical Research of the South-east Asia
Region of WHO im their first meeting held in 1976 officially recognized
diarrhoea as a priority health problem of Asia and initiated the formation
of an expert committee to identify the research pricrities in this field.
A resolution was subsequently adopted at the 3lst World Health Assembly
in 1978 in Geneva which requested WHO t¢ initiate a plan of action for
global control of diarrhoeal diseases.

The Conference brought together 24 active workers from many parts of
Asia in the field of diarrhoea to Dacca, Bangladesh., The principal
sponsors for the Conference, the International Centre for Diarrhoeal
biseases Research, Bangladesh, the National Institute of Cheolera and
Enteric Diseases, Calcutta under Indian Council of Medical Research can
legitimately take some pride in it as they had played a major role in
carrying out significant research in the field of diarrhoea. As will be
apparent from the proceedings, the papers presented were somewhat variable
in quality and interest but it should be emphasized that the Conference
was held at a rather short notice, Most of the important fields were
covered and the presentations made are of relevance to the Asian countries.
Considerable enthusiasm was generated at the Conference and many discussions
had to be curtailed due to shortage of time. On the basis of a series of
recommendations adopted at the concluding session of the Conference it was
decided to hold similar yearly meetings each February and the title of the
subsequent conference was changed from the Regional Conference on Diarrhoeal
Diseases to Asian Conference on Diarrhoeal Diseases.

Despite our best efforts it was not always possible to obtain corrected
version of the discussion from the individual participants. Any omission or
possible misrepresentations are regretted. Some presentations were also

edited. We also regret any mistakes that may have occurred inadvertantly.

Editors



RECOMMENDATIONS

The participants to the Diarrhoeal Disease Conference met on February
18, 1981 and discussed the follwoing points brought up during the meetings.
Since diarrhoea is a major and priority health proklem in Asia where
cultural habits and geographic ecology are different from those in other
continents, future meetings on a regular basis should prove to be very useful.

The following were the concensus of the meeting:

1. Name: In view of the wide geographical representations from Asia it
was suggested that the name should be changed from "Regional
Conference on Diarrhoeal Diseases”™ to "Asian Conference on Diarrhoeal
Diseases",

2. Interval: It was felt’ that once-a-year meeting is necessary to keep
up with the developments in the field, It should be held from the
last Monday of February each year.

3. Venue: The venue should be different each year. The next venue (1982)
proposed and accepted was National Institute of Cholera and Enteric
Diseases, Calcutta, India. The venue for 1983 will bhe determined
during the Conference in Calcutta in 1982.

4, Organising Committee: It was agreed that until a new Committee with
wider geographical representation was constituted, the present
Organising Committee should continue to function on an ad hoc basis.
All governments in Asia should be contacted and invited to send in
nominations and eminent scientists and personalities outside of
government should also be contacted for inclusicn in the Committee.
A more permanent Organising Committee should be formed at the
Calcutta meeting.

5. Sponsorship and Funding: In addition to the two current sponsors
namely, International Centre for Diarrhoeal Disease Research,
Bangladesh, National Institute of Cholera and Enteric Diseases
{Indian Council for Medical Research}, other potential sponsors
should be contacted. World Health Organization, Geneva and WHO-
SEARO, New Delhi may be contacted also.

©. Proceedings: Proceedings of the meeting should be published within
six months,



Suggestions for improving the organization of future meetings:

d.

A special day (or half-a-day) should be set aside for holding
plenary session on a subject of special interest. )

An abbreviated text of paper should be pre-circulated.

Presentation of findings (free papers) should take no longer
than 6-7 minutes. Discussion perioed should be longer.

Specially invited speakers should deliver speeches on important
topics. Each year one topic should be discussed in depth.
A theme for each conference may be set in advance.

Recammendations for research should be discussed and plans
formulated for their execution.

A permanent forum consisting of about 15 scientists in the
field of diarrhoea should be constituted to meet periodically
(once in six months) to oversee the progress of research in
Asia,

An information network should be established to disseminate
latest findings on diarrhoeal diseases. Diarrhoea Dialogue
published by AHRTAG and Glimpse published by ICDDR,B, Dacca
could serve as useful newsletters. A clearing house for

diarrhoea literature should be established in each country.

Biodata and relevant bibliography of participants may be
circulated before the meeting.



LIST COF PARTICIPANTS

Dr. Ali Al-Saif

Deputy Chief Preventive
‘Medicine Section

Ministry of Public Health
P.0. Box b5

Kuwait.

Dr. B.S. Anand .

Associate Professor of Gastroenterology
C.B. Pant Hospital

New Delhi - 110002

India.

Dr. Coronada Baltazar
Medical Specialist II
Regional Health Office No. 3
San Fernandeo, Pampanea
Philippines.

Dr. §5.C. De

Professor of Medicine
Bankura Medical College
Bankura, West Bengal
India.

Dr. B.C. Deb

Deputy Director

National Institute of Cholera &
Enteric Diseases

3, Kyd Street

Calcutta - 700032

India.

Dr. N.K. Ganguly

Associate Professor of Parasitology
Department of Parasitiology
Post-Graduate Institute of Medical
Research

Chandigarh - 160012

India.

Dr. O.P, Ghai

Professor & Head of Paediatrics
All India Institute of Medical
Science

New Delhi « 110016

India.

Dr. Mohammed Hussain Jafry
Director of Fevers Hospital
Riyadh

Kingdom of Saudi Arabia

Dr. K, Jalan

Calcutta Hospital & Mediczl
Resegrch Centre

7/2, Diamond Harbour Road
Calcutta 700027

India.

Dr. Vijay Kumar

Associate Professor of Community

Medicine

Post-Graduate Institute of
Medical Education & Research
Chandigarh -~ 160012

India.

Pr. I.D. Ladnyi

Agsistant Director-General
World Health Organization
1211 Geneva 27, Switzerland

—_ e e = g,

Dr. D. Mahalanabis
Calcutta Hospital

Medical Research Centre
7/2, Diamond Harbour Road
Calcutta - 700027

India.



Dr. Sathaporn Manatsathit
Medical Officer
Bamrasnaradura I.D. Hospital
Nonthaburi

Thailand,

Dr. Minnie Mathan

Prcfessor of Pathology

Christian Medical College Hospital
Vellore - 632004

Tamil Nadu

India.

pr, v.I, Mathan

Professor of Gastroenterology &
Head Welfare Research Unit
Christian Medical College Hospital
Vellore - 632004

Tamil Nadu

India.

Dr. Promod Mullick

Senior Consultant Paediatriecs
Paediatrics Department
Al-Saheb Hospital

Kuwait. '

Dr. 5.C., Pal
Director
NICED

C e 3, Kyd Street

Calcutta - 700016
India.

Dr. C.XK.J. Paniker
Professor of Microbioclogy
Medical College

Calcutta - 673008

Incfia.

Dr. C,V.S. Nagabhushan Raoc
Principal

Regional Health and Family Welfare
Training Centre

Hyderabad

India.

Dr. 5.C. Sanyal

Professor of Microbiclogy
Institute of Medical Sciences
Varanasi -~ 221005

India.

Dr. K.B. Sharma

Professor of Microbiclogy
Lady Harding Medical College
New Delhi - 110001

India.

Dr. Abdul Rahman Al Suwailem
Director of Children Hospital
Riyadh

Kingdom of Saudi Arabia.

Dr. K. Velauthapillai

Public Health Bactericlogist
Epidemiclogy Unit Health Ministry
& Deputy Manager CDD

385, Deans Road

Colombo 10

Sri Lanka.

Dr. B.N.S, Walia

Professor of Paediatrics
Post-Graduate Institute of Medical
Education & Research

Chandigarh - 160012

India.



Chairman
Co-Chairman
Secretary

Associate Secretary

Members

ORGANISING COMMITTEE

Dr.

Dr.

Dr.

Dr.

Dr.
Dr.
Dr.
Dr.

M.M, Rahman
5.C. Pal
K.M,S. Aziz

R. Laila Akbar

A.M, Mastagul Hug
Mizanur Rabhman

D. Wirjawan
Pierre Claquin
M.R. Bashir



CHAPTER 1

ETIQLOGY AND EPIDEMIOQOLOGY

Pattern of Vibrio parahaemolyticus infection in Calcutta
B.K. Sircar

The rotavirus as an aetiological agent of acute diarrhoeas
in children in southern India

Minnie Mathan
Rotavirus diarrhoea in Kerzla, India - a five year report
C.K.J, Paniker

Epidemiology, clinical profile and management of Shigella
Shiga epidemics in southern India

V.I. Mathan
Epidemiolegy of drug resistant salmonellosis in India
K.B. Sharma
The prevalence of ascaris, hookworm and trichuris in
patients attending a rural diarrhoea treatment centre in
Bangladesh
M. Moshaddeque Hossain et al
Acute gastroenteritis due to salmonella food poisconing

M. Yunus et al

A comparative study of rotavirus epidemiology in Bangladesh
and Africa

LN, Mutanda
Etioleogic spectrum of diarrhcoeal diseases in Calcutta

P, Sen

12

21

28

38

48

54

59

64



The role of convalescent carriers in the transmission of
cholera in ;win cities, of Hyderabad and Seconderabad
during 1978 65

M. Subba Rao

CHAPTER 2 ’

PATHOPRYSIOLOGY AND PATHOGENESIS

Pathogenesis of diarrhoea and ﬁalabsorption in infection with

Giardia lamblia 66
B.S5. Anand

Mechanism of diarrhoea, the disturbance of absorptive

functions 75
VK. Ganguly

Experimental studies on enteropathogenicity of the so-called
NAG Vibrios and the relationship of their enterotoxin with

that of cholera and E.coli LT 85
S.C. Sanyal
Morphology of rectal muceosa in health and disease 105

A.K, Azad Khan et al

Characterization of Campylobacter species isolated from
patients suffering from gastroenteritis 115

M.I. Hug et al



CHAPTER 3

CLINICAL MEDICINE including NUTRITICNAL CONSIDERATIONS
Studies on the effect of prompt oral rehydration therapy
on the nutritional progtess of the diarrhoeal children
in Calecutta 116
B.C. Deb ‘

Single dose ampicillin therapy for the treatment of severe
shigellosis in Bangladesh 12¢

G.H. Rabbani et al

Effects of diarrhoea on abscrption of macronutrients
during acute stage and after recovery 141

A. Molla et al

Home administered oral therapy: a measure of safety and
efficacy 158

M. Yunus et al
Hand packaged ORS for diarrhocea 167
A AlL et al

The successful use of (rice-powder) electrolyte solution

as oral therapy in diarrhoea due to V.cholerge ahd E.coli 173
A.M. Molla et al

Oral glucose electrolyte solution in the treatment of

cholera and other diarrhoeas - a trial on severely dehydrated )

patients . 185
5. De

Oral rehydration therapy in an outbreak of diarrhceal

disease 190

A. Eusof et al



Experience on ORS utilization in Mariveles mental hospital 19%

C.V. Baltazar et al

Basis for oral rehydration and some growing areas " 199
D. Mahalanabis
Common salt and molasses with and without sodium bicarbonate 200

as an oral rehydration golution in children
M.R, Islam

Recurrent acute diarrhoea syndrome cof the Ganges delta 201
associated with malabsorption

K.N, Jalan

CHAPTER 4

PREVENTION AND CONTROL
Knowledge and attitude of health workers in the community 202
regarding treatment of acute diarrhoea in children
V. Kumar

Parda and some health practices in two conservative rural 212
communities of Bangladesh

K.M.A. Aziz et al

Intervention of shigellosis by hand washing © 219
M.U. Khan

Variation in glucose and electrolyte content of oral 229

rehydration solutions prepared at home - -

S. Zimieki et al
A study of acute gastroenteritis in children in Kuwait 237

P. Mullick et al



Training the village practitioners as an intervention strategy
for diarrhoeal diseases - report from a pilot project

A.S5.M, Mizanur Rahman et al

Knowledge, attitudes and practices concerning diarrhoea in
a rural area of Bangladesh

J. Chakraborty et al

CHAPTER 5

ENVIRONMENTAL HEALTH AND COMMUNITY IMPLEMENTATION
Diarrhoea in infants and children - an overview
0.P. Ghai
Rotavirus epidemic in Manipur, India
P.G. Sengupta
Long term complications of measles in rural Bangladesh

N.S. Shaheed

244

245

246

252

258



CHAPTER I

ETIOLOGY AND EPIDEMIOLOGY



PATTERN OF VIBRIO PARAHAEMOLYTICUS INFECTION
IN' CALCUTTA

B.K. Sircar, P.G, Sengupta, S.P. De,
- M.R. Saha, 5. Mondal, D. Sen,
S.N. sidkar, B.C, Deb, and 5.¢. Pal

National Institute of Cholera and
Enteric Diseases

Calcutta

India

ABSTRACT

One hundred and three contacts in 23 houses with V. parahaemolytticus
enteritis cases were examined for five consecutive days to determine the
incidences of V. parahaemolyticus infections. Among the healthy contacts of
V. parahaemolyticus positive index cases about 11.6% were detected as carriers
in contrast to 3.2% in the control (vibrio negative) houses (P<0.0l}.
Majority {91.6%) of carriers among the contacts in the study group were
detected with the first 3 days of the occurrence of V. parahgemolyticus index
diarrhoea cases in the family, In the study group, 16.2% were food handlers
as against 2.6% in the control group (P<0,05). The possible role of these
healthy carriers and other envirommental sources in the spread of
V. parahaemolyticus infection has been discussed in this paper,

INTRODUCTION

Vibrio parahaemolyticus, a halophilic organism has been recognised to cause
food. borne gastroenteritis in manl. These outbreaks were mostly related to
consumption of seafish and fish product32'4. The organism has been been
isolated from coastal sea waters, sea mud and zoo plankton+®. Moreover, there
are also reports on isolation of this organism from fresh water fishes?.

Reports of isolation of V. parahaemolyticus from diarrhoeal patients in
Calcutta are available since 19688.9 .Studies undertaken at the National
Institute of Cholera and Enteric Diseases, Calcutta during the last couple of
years have indicated that about 10-15% of gastroenteritis patients admitted
annually te the local Infectious Diseases Hospital, were due to V. parghaemolyti-
cuslO,1l, However, in Caleutta, there is little seasonal variation in
incidences8,10,



A study showed that about one-third of the 60 hospitalized diarrhoea
patients due to V. parghaemolyticus infection were strict vegetarians with no
history of sea food consumptionll, It has alsc been observed that about
15-21% of healthy contacts of V. parahaemolyticus positive index diarrhoea
cases were detected as carriersl®.12, The present study was conducted to
determine the mode of transmission of V. parahaemolyticus infection at the
community level.

MATERIAL AND METHODS

The study was conducted in the slums of eastern part of Calcutta which is
highly endemic for djiarrhoeal diseases, A total of 68 houses were studied
between April 1977 and December 1979, Of these, V. parahasmolyticus were
isolated from index cases -in 23 houses (study group), whereas in 45 houses no
vibrios were isclated from the index case {controcl group). Information
regarding age, sex, socio-economic status and sanitary facilities were collected.
As soon as a patient suffering from gastroenteritis was admitted to the local
Infectious Diseases Hospital, stool samples were ccllected before administration
of antibiotics and examined for the presence of V. parahaemolyticus. The
patients family was contacted within 24 hours of hospitalization, stools and
finger washing were collected from the contacts for five consecutive days.
Samples of leftover cooked food, flies, stored water within the house, nearby
pond water and openwell water were also collected for five consecutive days.

All the samples, except water, were collected in alkaline peptone water
and processed in the laboratory after enrichment for the presence of
V. parahaemolyticus, 500 ml. of water samples were collected and examined as
described by De and co—workers7 All the bactericlogical procedures including
serotype determination and Kanagawa phenomencn were carried out according to
methods described by Sakazakilld,

Overall sampling coverages of the contacts in the study and control groups
of population over the 5 day period were 97.3 and 97.8% respectively.

RESULTS

All the 68 families studied belonged to the lower sociceccnomic strata.
The general demographic features axe presented in Table 1. Age distribution
of 316 family contacts are given in Table 2, It may be seen from the above
two tables that the study population of the two groups are comparable.
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Table 1, Common Demographic Features of the Study and
the Control Groups

?

Features Study Group Contrel Group
Sex Ratio of contacts {(M/F) 1:1.3 1:1.1
Monthly family income (%)
B) RS. < 300 73.9 62.2
B} RS. 301-750 26,1 37.8
Water Sources (%)
A) Tap {(outside) 73.9 64.4
B) Pond (outside) 30.0 35.5
C) Openwell (insgide) 43.4 33.3
Latrine facility (%)
A) Sanitary 47.8 55.6
B} Service 30.4 33.3
C} Open land 21,7 11.1
NMumber of person per family 4.5 4.7
Table 2. Distribution of the Study and Control Population by Age
aAge Group Number of Family Contacts In
{In Years) Study Group Control Group Total
<1 2 6 8
(1.9) (2.8) (2.5}
1~ 4 13 27 40
{(12.6) . (12.7) (12.6)
5 -9 21 34 55
{20.4) (16.0) (17.4)
lo -~ 14 16 36 52
{15.5) {16.9) (16.5)
> 15 51 110 161
(49.5) (51.86) (50.9)
All Ages 103 213 316
{100.0) {100.0) (100.0}

N.B. Figures in ( ) indicate percentage



Isclation of V., parahagemolyticus from stool and finger washes is shown in
Table 3. Examination of the 103 family contacts in the study group revealed

that 12 (11.6%) were healthy carriers,

As compared to only 7 (3.2%)} in the

study group had excreted V., parahaemolyticus. This difference was statistically

significant (P<D.Cl}.

Table 3, Vibrio parakaemolyticus Isolated Bmong Family Contacts of Study

and Control Houses

Perscns Sampled

Houses Stool +VE Fingerwash +VE
Study Group 12* Nil
' (11.6) ()
Control Group 7 2
{3.2) (0.9)

*pDifference was statistically significant (P<0.01)
N.B. Figures in { ) indicate percentage

There was hardiy any significant difference in age distribution of
carriers though children below four years of age showed a higher isolation

rate in the study group {(Table 4)}.

Eight study group families had

V. parahaemolyticus carriers, 3 families had more than one carrier.
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Carriers among the contacts in the
study group, 91.6% of the carriers

is the study group were detected within
the first 3 days of the hespitalizaticon
of V. parahaemolyticus associated with
gastroenteritis cases (Figure I).
Carriers amongst food handlers in the
study group was 16.2% as compared to
only 2.6% in the contreol group. This
difference in incidences was
statistically significant (P< 0,05},
Table 5.



Table 4,

Age Distribution of V. parakaemolyticug in the Study and Control Group

Study Group

Control Group

Both Groups

Rge Group
{In Years) Number Number Number Number Number Number
Studied Positive Studied Positive Studied Positive
<1 2 Nil 6 Nil 8 Nil
=) (-} {-)
1 -4 13 2 27 Nil 40 2
(15.4) (~) {(5.0)
5-9 21 1 34 2 55 3
(4.7) (5.9 (5.4)
10 ~ 14 16 2 37 2 53 4
(12,5} (5.4) (7.5)
> 15 51 7 110 3 161 10
{13.7) (2.7} (6.2)
All Ages 103 12 213 7 316 19
(11.6) (3.2) (6.0)
N.B Figures in ( ) indicate percentages -




Table 5. Distribution of Carriers of V. parahaemolyticus Rmongst Food
Handlers (Female > 10 years

Food Handlers

Groups Number Sampled Number Positive
Study 37 6*

(16.2)
Control 77 2

(2.6)

N.B. Figures in { } indicate percentages.

*Difference found statistically significant
(P< 0.05)

There was no conclusive pattern of isolations of V, parahaemolyticus from
various categories of envirommental samples of the study on control group of
houses (Table 6).

Table 7 gives the serotypic pattern of V. parahaemolyticus strains
isolated from the study group. Except 4 houses, there appeared to be no
positive correlation between the serotypes of strains isolated from different
sources in the.same household, Twenty-nine (82.8%) strains isolated from
human sources {cases and carriers) were Kanagawa positive. On the otherhand,
9 (75%) of 12 strains isclated from envirommental samples, were Kanagawa
negative.

DISCUSSION

In Calcutta, V. parahaemolyticus has been found in stocls, food and water
from strictly vegetarian households, with no history of any consumpticn of
fish or other sea food within 7 days of their attack!l. Moreover, as a rule,
meals are sufficiently cooked and usually consumed shortly after their
preparation.

The present study clearly demonstrated the higher isolation rate of
V. parahaemolyticus from stool samples obtained from persons in the study
group (11.6%) of families as compared to those in the control group (3.2%) .
This indicates greates circulation of the organism in houses with confirmed
V. parahaemolyticus cases. Similar observations have also been made by
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Table 6. Isolation of V. parahaemolyticus from Various Categories of
Samples in Two Groups of Houses

Study Group

Control Group

Categories of Samples No. of
Examined No. of Houses No. found Houses No. found
Examined Positive Examined | Positive
Pond Water 7 4 16 5
(57.1) (31.2)
Tubewell Water 7 Nil 12 1
(=) {8.3)
Tap Water 17 1 29 Nil
(5.8} {=)
Stored Water 23 2 45 2
(8.7} (3.7)
Openwell Water 10 3 15 6
(30,0} {40.0)
Coocked Food 23 Nil 45 1
(=) (2,2)
Flies 23 2 45 6
(8.6) (13.3)

N.B. Figures in { } indicate percentage




Table 7,

Serotypes of Different Strains Isolated from Different Categories of Samples
in V, parahaemolyiticus Positive Index Case Houses

Serotypes of .

Serotypes of Strains Isclated
from Carrier

Serotypes of Strains Isolated from

other Categories

Huuse Strains
Ne. iﬁgi:tzgsﬁzcm 1st 2nd 3rd Stored Tap FPond Openwell Flies Cocked
Carrier Carrier Carrier Water Water Water Water Food
2. | uri-) UuT{-)
3. |F08:K22(+) 08:K22(+)
6. | 02:K3(+) 02:K28(~)
lo. | o5 :Kl;lS {+) Ut (+) UT (=)
24, | ur{+) UT (+)
26, uTi(+) oT(-~)
29, § uT(=) 08:K22(+)
31. |} OB:K22(+) 05:K15(+) ’ 03:K30(=)
46. | 05:K15(+) O5:K15(+} [05:K15(+) 01:Ki(~)
51, 05:K15(+) 05:K15{+) UT (=)
5%. | uT{t) UT (+)
68, | 05:K17{+) UT (=)
86. | 05:K17(-) 07:K19(-) 03:K7{+}
129, | 02:K3(+) 02:K28(~} [UT(+) 02:K3(+)
131, | UT(+s uT{-}
158. UT(+) uT(-)

N.B. Figures in { ) indicate Kanagawa Phenomenon



workers in thig institution in earlier studieslO,12, However, in Togo,

West Africa, only 1.2% of the family contacts were positive for V. parahaemoly—

tteus, .
It was observed that adult females amongst the study populaticn

generally prepared food and were assisted by their daughters (> 10 years)

in the process. Interestingly, it has been found that carrier rate was higher

(statistically significant) amongst the food handlers in the study group as

compared to those of control group.

Examination of finger washes in study group did not show any positive
isclation which was contrary to the higher finger wash positive rates as
observed in contacts of cholera patients during ancther studyl3. Therefore,
the role of contaminated fingers in transmission of V, parahaemolyticus
infection could not be established during the present study.

About 91.6% of the carriers in the study group were detected within the
first 3 days of the onset of illness of the index case. This information might
help in controlling the diseases particularly in new areas where the infection
is not endemic.

In the study group, 25% of carriers and other categories of samples were
found to be positive for the same serotypes as those of their index cases.
All these strains were Kanagawa phenomenon positive, During an earlier study
also, it was observed that carriers in 37.5% of houses excreted the same
serotypes as those in the index casesil., But there.are reports from diarrhoeal
outbreaks that strains of V. paraghaemolyticus isolated from food or water
samples, incriminated as source of infection, were different as regards their
serotype and Kanagawa phenomenon test from those isolated from cases2,3,13,
Moreover, no particular serotype has been strongly associated with Kanagawa
phenomenon or with human illneaslé,

Though the results obtained in few houses showed positive serotypic
correlation between index cases and other categories of samples no such
positive indication about vehicle(s) of transmission of V. parahkaemolyticus
was evident in the current study. -

During the present study incidence of carriers among food handlers were
high in study group which probably suggests that they might have contaminated

the cocked food and water sources. However, bacteriological evidence supporting
this view was not sufficient in the present study.
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ABSTRACT

The importance of the rotavirus as an aetioclogical agent in acute
diarrhoeal disease in children in southern India has been well established
by work during the last five years. At Vellore, an area 80 miles from the sea
on the edge of the decan plataeu, rotaviruszes accounted for nearly 75% of
chiidren with diarrhoea seen in the hospital in the cooler months of the year,
November to February during the three years of observation. In the hot dry
summer months the prevalence of rotavirus related diarrhoea was much less
giving an overall prevalence of rotaviral diarrhoea of 25% in a year. .This
pattern of rotaviral diarrhoea at Vellore is guite different from that
observed at Calicut, 300 miles to the west of Vellore on the west coast of
India. The overall prevalence of rotavirus in children hospitalized with
diarrhoea at Calicut was 70% and during November to January when acute diarrhoea
of childhood assumes epidemic proportions in the community nearly 100% of
hospitalized children with diarrhoea were rota positive,

There was striking differences in the serocepidemioclogy of rotaviruses
between these two regicns. Using the simian agent SA-11 as the source of
antigen in an enzyme linked immunosorbent assay (ELISA) for serum antibodies
. to rotaviruses, antibodies were detectable in high titres in all sera tested.

At Vellore the antibody titres were highest in new born {(cord blood) and after
the fourth decade of life. There was also a significant fall in the GMT of
antibody titres during the hot dry summer (May). At Calicut by age of 5
rotavirus antibody GMT appeared to be falling and in adults the highest GMT
was in the 19-20 age group (mothers).

Further work needs to be done to explain these differences in the
epidemiology of rotavirus associated diarrhoea. Preliminary data on copro-
antibodies (IgA class specific) suggests that the pattern of rotavirus infection
in the populations may be different., Electron microscopy, ELISA for detection
of antigen and antibody, serotyping of rotavirus isolates and bicchemical
characterisation of the rotavirus are necessary to understand the problem
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further and plan effective control measures.

INTRODUCTION

Direct electrommicroscopic examination of suitably prepared faecal samples
is now recognised as an essential method for detecting the uncultivable enteric
viruses, which may be causally related to acute diarrhoeal diseasel. During the
later half of the 70's, a large variety of virus particles have been reported
from different parts of the world, and it is now well established that several
of these could be causing acute diarrhoea both as endemic cases and in
epidemicsz.

Since 1974 in Vellore a systematic search for the detection of these
uncultivable enteric viruses, has been going on. This paper summarises the
current status of these studies at Vellore. Stool samples from patients with
acute diarrhcoea and appropriate age matched controls were collected. Twenty
percent suspension of faecal samples in phosphate buffered saline was clarified
by low speed centrifugation, the supernatant was spun down at 90.000g for 30
minutes and the pellet appropriately applied to grids and examined in the
electrommicroscope. This methodology was preferred to adding agents like Freon
113 or PEG since these tend to obscure or destroy the details of some of the
uncultivable viruses,

The Role of Rotavirus in Acute Diarrhoeal Disease of Childhood

Rotavirus was identified in the stools of children reporting to hospitals
with acute diarrhoea in southern India in 19743, A one year hospital based
study of children under two years with acute diarrhoea (carried out in 1974 and
1975) rotavirus could be ident:ified in 25% of these children, However, in
66% of the children pathogenic bacteria were isolated which could be causally
linked to diarrhcoea. These included enterotoxigenic and enteropathogenic
strains of E.colil, a subsequent one year survey of cases reporting to the
hospital with acute diarrhoeal disease at Vellore confirmed the earlier
observations. At Velleore, (which is an area of relatively low rainfall, 90 cm
a year, at an elevation of about 700' above mean sea level and 20 miles inland
from the coast) rovatirus was detected in hospitalized children with striking
seasonal prevalence., Rotavirus was detected during the colder months of the
year, August to February and were not during the hot dry summer month of May.
The seasonal difference in temperature in the region is - during the winter
months temperature ranged from 150 to 35° ¢ and in the hot dry summer from 30°
to 45°C,

Calicut, about 300 miles west of Vellore on the west coast of India, has
a high rainfall and humidity, as well as more or less uniform temperature
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throughout the year. The findings in Calicut were a striking contrast to
Vellore®., At Calicut, among hospitalized children with acute diarrhoea,
rotavirus was detected in 77%,., Recognized enteropathogenic bacteria could be
cultured only from about 10% of the stocls, Rotavirus was detected throughout
the year. During November to January, they were present in almost 100% of the
children tested The frequency of rotavirus detection was lowest during May
which is a relatively hot and dry month,

A sercepidemiclcogical survey was carried out both at Vellore and in
¢alicutb. Enzyme linked Immunosorbent Assay (ELISA) was used for detecting
serum antibodies of all three Ig classes, antibody titres in all age groups
were found to be very high at Vellore. Antibody titres were significantly
higher in adults than children and were found to be highest in those aged
over 40, who were mostly grandparents. The antibedy titre in children from
the higher sociceconomic strata suggested that they were less exposed to
rotavirus infections than children from a lower socioeconomic background, The
seasonal variation in rotavirus antibedy titres suggested that constant infec-
tion was a possible factor in the genesis of the very high titres observed.

In contrast to Vellore, in Calicut, antibody titres were found to be
highest in children; and children with rotavirus diarrhoea had a lower antibody
titre than unaffected children. The highest antibody titres were in the
mothers of children with rotavirus diarrhoea while all older age groups had
lower geometric mean titres. The geometric mean titres in children without
diarrhoea at Calicut and at vellore were comparable,

The results of these preliminary studies show that in two areas different
in the ecology there were differences in rotavirus prevalence in hospitalized
children with diarrhoea. To understand these differences further, it is
essential to carry out prospective studies in the community.

Epidemics of Diarrhoea possibly BAssociated with Uncultivable Enteric Viruses

Several epidemics of acute diarrhoea have been studied in this region
especially those caused by a variety of bacterial enteric pathogens7:10.
During 1979, an acute diarrhoeal epidemic in a village 43 km southwest of
Vellore was detected and was probably due to an uncultivable enteric virus.
The epidemiological and clinical features of this outbreak are described here,

SVV is a predominantly agricultural village with a population of 648.
Between lst of January 1979 and 3lst April 1979, 176 cases of acute diarrhoea
were detected in this village (Fig. 1). All age groups were affected, with the
highest attack rates in preschool children (Table 1). The patients affected
were not febrile. They passed watery stools without blood and muccus for a
few days without vomiting. Some of the patients complained of increased
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NUMBER OF NEW PATIENTS

254

201

104

- 15 -

Fig. 1: Epidemic curve of
SVVY. New cases occurring
per week from January 1,
1979 till end of April.

JAN

Attack Rates

MAR

APR

WEEKS
Age Groups Population Rate per 100
0 - 4.9 86 51,1
5 11.9 120 28.3
12 17.9 72 22.2
18 370 21.8
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borboryomi. The median @uration of illness was 4 days and the mean duration
was 9 days. Only 23 of the affected individuals had diarrhocea lasting for
more than 15 days: among them, there were episodes of remission and relapses
but the second attacks could not definitely be identified as a relapse or a
reinfection.

Stools for bacteriological and virological studies were obtained from 62
patients (34 during the first seven days of illness) and 23 age matched controls.
Using a variety of media pathogenic bacteria were isolated from 4 patients and
two contreols (3 shigellae and 2 salmonellae). Rotavirus was not detected.

Human enteric corona virus was present with egqual fregquency among the patients
and controls (Table 2). A small round virus particle (Fig. 2) was present in

11 ocut of 34 patients during the first week of diarrhecea and in 1 two-year-old
control who developed diarrhoea 2 days after the steocl was collected. It was

not detected in any patient who had diarrhoea longer than 7 days or any of the
other controls (Table 2).

Table 2. Detection of Pathogenic Bacteria and Viruses

Diarrhoea Diarrhoea Controls

1-7 days 7+ days
Bacteria
Number studied 34 28 23
Pathogens 1 3 2
Viruses
Number studied 34 1o 23
Corona 21 & 16
SRV 11 o) 1

Bacterial pathogens included 4 Shigellae and
2 Salmonellae. Corona - Human enteric Corcna virus,
SRV - Small round virus as shown in figure 2,

The prevalence of this small virus particle only in patients during the
early period of the illness, strongly suggests a causal role. Unfortunately
it was not possible to obtain blood samples from acute and convalescent cases
to confirm the infection by the presence of antibedies. This particle
morphologically resembles the calcivirus, known to cause acute diarrhoeal
epidemics. The spread of the epidemics over 18 weeks does not suggest a
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Fig. 2: The 30 nm round
particle detected in the
stool of early cases from
Svv, full and empty
particles are seen, Some
of them show scalloping
resembling Calci viruses.
Bar shows 100 nm.

common source epidemic and in fact no common vehicle such as water supply
could be identified in the village. The median case to case interval in
families with multiple cases was 9 days suggesting a person to person or
vector mediated transmission. The epidemic subsidedl with the onset of the
hot dry summer.

DISCUSSION

Viral agents detectable in faecal sample by direct electronmicroscopic
examination are now well recognised as the aetiological agents of acute
diarrhoeal diseasel;2. Among these, the rotavirus has now heen well
established as possibly the single most important cause of this problem2, The
data presented here establishes that the magnitude of rotavirus infection in
the community in southern India is very large judged either by detecting the
agent in children with diarrhoea or by seroepidemioclogical methods and that
there are regional differences in epidemiology. However, the role of other
uncultivable viruses is not yet clear. Human enteric corcnaviruses are widely
prevalent in southern India (Table 2} but cannot be yet implicated in the
etiology of acute diarrhoeal diseasell., It has been suggested that they may
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be causing the syndrome of neonatal necrotising enterocolitiesl?, It has not
been possible to determine the aetiological roles of the other viral particles
that are seen in the stool. Antibody titre level In serum obtained in
convalescent cases compared to serum from acute cases strongly suggests an
etiological role. 1In the absence of such proof, the association of a single
morphological type of virus particle with diarrhoea of short duration epidemics,
and the absence of such particles in controls give presumptive evidence of

an aeticlogical role.

Acute diarrhoeal diseases continue to be a majox cause of morbidity and
mortality, especially in the rural areas of southern India and in other parts
of the developing world, Electrommicrescopy of suitably prepared faecal
samples is a powerful new tool in the search for the eticlogical agents causing
acute diarrhoea, It may be argued by some that the cost involved in a proper
electronmicroscopic survey for viral aetiological agents is not justified when
it is possible to treat the majority of such cases with oral maintenance of
hydraticn., However this is purely a therapeutic approach, The ideal way to
vombat acute diarrhoeal diseases in the developing world would be to develop
vaccines or devise means of interfering with the infection cycle in the
community., This can only be achieved if the etioclogical agent is identified
and the mechanism of their transmission in the community known., Direct EM
examination of faecal samples in addition to detailed bacteriological studies
is an essential part of epidemiological investigations of diarrhoeal diseases,
endemic and epidemic in developing countries.
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Discussion

0.

I, Ganguly

Inverse relationship between rotavirus incidence and antibodies was shown
in your area? In Calicut a three year spread has shown upto 92 percent
incidence what was the status of antibodies? What was the incidence in
children below six wmonths in your area when Cord blood titres were high?

Children get placental antibody from the mothers. “We don't know the
exact causes why it is higher in Vellore than Calicut.
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Dr, Swailem (SA)

When did you bind the maximum seraconversion in rotavirus in your
patients?

No particular age group was found to have high seraconversion rates.

Dr, Sanyal

What antigen do you use for ELISA test for detection of rotavirus
infection?

Antigen prepared in our own laboratory.
What is your opinion about the role of viruses other than rotavirus
(causing) diarrhoea?

Yes, it is possible that other virus cause diarrhoea.

Dr. Nazma Rizvi
Does cclostrum give any immunity to rotavirus?

Yes, it does.
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ABSTRACT

In North Kerala, India very large outbreaks of childhood diarrhoea have
been observed during the months November to Februwary, annually from 1971,
Attempts to identify a bacterial aetiology have been unsuccessful. The out-
breaks were shown to be due to rotavirus infection when in February, 1976,
all of ten diarrhoeal stool samples tested were found to contain the virus,
Rotavirus has subsequently been found in the majority of diarrhoeal stool
samples from hospitalized children tested during the epidemic seasons anmually
from 1977 to 1980.

Two prospective studies have been carried out to assess the seasonal
incidence and role of rotavirus in childhood diarrhocea in Calicut, Kerala.
- Children below the age of 5 years admitted to hospital with acute diarrhcea
were studied. The first study covered the period October 1976 to February
1978,

A second prospective study was conducted during November 1979 to Octchter
1980. Rotavirus infection was tested by ELISA. Of 183 stool samples tested,
102 (56%) were positive for rotavirus. The virus was more frequent in the
epidemic season, with a peak of 92% in January 1980. It was much less common
in the summer months - 6% and 10% in April and May, 1980.

Very large epidemics of acute diarrhoeal disease affecting infants and
children occurred during the months of November to February every year from
1971 onwards in and around Calicut in North Kerala along the southwest coast
of India. Though accurate data are not available, the cases are estimated to
run into tens of thousands annually., A sample survey in and around Calicut
identified some 80,000 cases during the epidemic season in 1973-74. Attempts
to identify the aetiological agent were not successful till 1976, when all
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the samples tested during the epidemic revealed the presence of rotavirus,
Then on, rotavirus has been found in large majority of the faecal samples
tested during the epidemics of the five succeeding-years. Rotavirus infection
in children hospitalized with acute diarrhoea in Calicut has been investigated
in two prospective studies, the results are presented here,

The first study was by electron microscopy and was carried out during the
period October 1976 to February 1978. Faecal samples were collected with
rectal catheters, from children below 5 years admitted with acute diarrhoea,
to the Institute of Maternal and Child Health, Medical College, Calicut.
During the period 3355 children were admitted with acute diarrhoea, 368 (11%)
were studied in detail. After examination for pathogenic bacteria and parasites
by routine methods, the faecal samples were stored, frozen and transported on
ice, at monthly intervals to the Christian Medical College, Vellore for
electron microscopic examination.

Rotavirus was detected all throughout the study period {(Cct. 1976 -
Feb, 1978) and in 260 (71%) samples. The freguency of detection ranged from
a maximum of 100% in November 1976 to a minimum of 27% in May 1977. Rotavirus
infection was highest in children aged & to 23 months {75% of those tested)
and less common in younger infants (35%) or older children (65%). Other
viruses, including adenoviruses, astroviruses, caliciviruses, coronaviruses
and 23-27 nm small round viruses were detected in 72 (20%) of the samples
tested, with almost same frequency in rota positive and negative samples.
No seasonal. pattern was evident for these viruses, except that adenoviruses
were most common in May, when rotavirus infection was least frequent.
Pathogenic bacteria could be isolated only from 46 (13%) cases. Parasitic
infection, including giardiasis and helminths, was observed in 134 (36%)
cases. .

The clinical picutre of diarrhoea, including the degree of dehydration,
mean duration of the disease, nature of stools and mortality rate, was not
noticeably different in rota positive and negative cases. But, vomiting was
more common in rota positive patients (22% versus 69%) and fever less common
(47% versus 66%)., There were only & deaths in the series (2%), 3 in rota
positive and 3 in rota negative cases.

Stool samples from 31 children without diarrhoea, collected during the
epidemic season did not contain rotavirus.

The ELISA method for detection of rotavirus infection was used for the
second study. Faecal samples from children admitted to the hospital with acute
diarrhoea during November 1979 to October 1980 were tested at the National
Institute of Cholera & Enteric Diseases, Calcutta for detection of rotavirus
by ELISA., Out of 183 samples tested, 102 (56%) were positive for rotavirus.
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The extent and seasonal distribution of rotavirus infection detected by ELISA
were similar to the results cobtained by electron microscopy. Rotavirus
infection was present throughout the year, ranging in frequency from 92% in
January to 6% in April.

These studies, spread over 5 years, establish rotavirus as the most
common cause of acute diarrhoea in children regquiring hospitalization, and
also demonstrate a distinct seasonal preponderance., Long term studies in
different parts of the world have shown two patterns of seasonal distribution
of rotavirus infection. In some, as in the studies in London and Washington,
the virus is common in winter and absent or rare during the warmer months.
But in Birmingham, Toronto, Melbourne and Guatemala the virus could be
detected throughout the year, though its frequency was much more in winter.

In Kerala, Calicut (a coastal city, situated in the tropical monsoon
belt - Lat. lL0°N; Lon. 759E.) there is no distinct winter. The temperature
remains remarkably steady throughout the year (Max. approx. 30°C; Min. approx,
20°C), with relative humidity around 70 to 90. It has an annual rainfall of
cver 3000 millimeters a year, a southwest monscon during June to August and a
lesser Northeast monsocon during October-November, The season November to
February is the most pleasant with low humidity, cool nights and some dew.
This is the period when rotavirus infection is most common, the reasons are
not known,

The recoegnition that epidemic diarrhoea in children is commonly caused by
virus infection has &n important bearing on the management of such outbreaks.
Though antibiotics may not be of any benefit in the treatment of uncomplicated
diarrhoeal disease, still it is a common practice in the developing countries.
This is probably due to the belief that most diarrhoeal disease in the tropics
is caused by bacterial infection, Widespread use of antibiotics during
epidemics of diarrhoea has led to the development and dissemination of drug
resistant intestinal bacteria., It may not be a coincidence that multiple
drug resistance, including resistance to chleramphenicol in typhoid bacilli
appeared for the first time in Kerala early in 1972, immediately after the
massive use of an oral preparation containing chloramphenicol and streptomycin
during a severe epidemic of diarrhoea in children., With the proven efficacy of
oral rehydration in rotaviral diarrhoea, this may replace all other measures
for the management of diarrhcea once the message percolates down to the
community.
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Prospective Study of Rotavirus Infection in Calicut by Electron Microscopy

Month Sample tested Positive for rota Percentage
1976

October 8 5 63
Novembex 12 12 100
Decembexr 13 12 92
1977

January 23 15 65
February 59 50 85
March 36 19 53
April 14 7 50
May 30 8 27
June 14 ) 43
July 1o 5 50
September 11 6 55
October 15 12 80
Novemberx 25 19 76
December 21 20 95
1978

January 31 25 81
February 46 39 85

TOTAL 368 260 71



- 25 =

Prospective Study of Rotavirus Infection in Calicut by ELISA

Month Sample tested Positive for rota Percentage
1979

November 7 3 43
Decemberx 15 11 73
1980

January 24 22 92
February 26 19 73
March 29 22 76
April 17 1 6
May 10 1 10
June 10 4 40
July 17 6 35
August 7 1 14
September 17 ] 53
October 4 3 75

TOTAL 183 102 56
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Discussion

Dr. Sanyal

What antiserum do you use for ELISA test for detecting rotavirus?
samples were tested in Calcutta. Reagents were obtained from NIH and
WHO.

br, G.H, Rabbani

What was the endemic level of rotavirus incidence?

Normal population were not studied - virus are active throughout the
year, but higher in winter.

Dr, M U. Khem

Did you try to isclate ETEC from the stool of patients having rotavirus
infection? If so how often was it associated with rotavirus?

At that time ETEC and campylobacters were not iacluded in our study.

Dr. 0.P, Ghant

If we superimpose the graph showing incidence of diarrhoea month by
month over the graph showing incidence of rotavifus by ELISA test one
finds that incidence of diarrhoea is higher from April to September.
But ELISA incidence is low in most partsof India. Great seasonal
variation are seen mostly in adults. Children have higher incidence

during November - February,
.

Dr. Swatilem

Have you seen microscopic features of the stool, of rotavirus diarrhoea
e.g. colour, frequency, mucous?

Studied - no real significant difference between rota and other stools

were seen. In England - stocl were seen white flakey. India - brownish

and watery, vomiting in 93% cases were alsoc seen.
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Dr. V. Kumar
Was the normal population also examined?

Small percentage were tested.

Do you have information on incidence of nmultipie pathogens?
I do not have the information.

Dr. Mahalanabis

What age group did you study?

Children below five years.
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ABSTRACT

Four epidemics of diarrhoea in villages of Southern India were studied in
detail since 1972, During the same period the frequency of isolation of
Shigella shigae from patients attending the hospital have also significantly
increased. At present this agent of diarrhoea is widely prevalent in Scuthern
India and gives rise to major epidemics especially through contaminated water
supplies. Major complications of Shigella dysenteriae infection including the
haemolytic uraemic syndrome have been documented in hospitalised cases. However,
in none of the epidemics that were studied, such major complications were
encountered in the field. The possible role of instituting early hydration
maintenance methods in the village in the prevention of sequelae will be
discussed.

INTRODUCTION

The Shiga bacillus has been considered an unusual enteric pathogen in
Southern India 1 . A change in the eticlogical pattern of acute diarrhoeal
disease and dysentery in this region was seen during the 1970's with multi-drug
resistant Shigella dysenteriae I becoming a major cause of such episodes of
illness 2 , In addition to the etiological change in patients attending hospital
with dysentery, six epidemics causeu by this organism were studied between 1972
and 1979. This paper records epidemiclogical data on scme of these epidemics
and documents that the major vehicle for spread of this pathogen in several
instances was the water supply.

The work of the Wellcome Research Unit is supported by The Wellcome Trust,
London, United Kingdom.
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EPIDEMIOLOGICAL METHODOLOGY

Whenever an unusual number of cases of diarrhoea and dysentery occured, it
was reported from several sources: patients attending the hospital, the °
govermment public health workers, newspaper reports or by the field team
maintained by the Unit for diarrhoeal disease surveillance. Each initial report
was followed up by a field visit; if the place of occurrence was farther than
100 km from Vellore, site visits lasting upto a week for spot surveys and
collection of bactericlogical specimens were done. For village nearer than that
entire village was enumerated and detailed clinical and epidemiological data were
collected, Patients were treated in field ¢linics established in the villages,
and serious cases transferred to the base hospital. The modifications of the
methodology used will be clear as each epidemic is described in detail.

THE EPIDEMICS

1973 Kan

In December 1973 newspapers reported an outbreak of serious diarrhoeal
disease affecting a large number of people in a district of Tamil Nadu, 600 km
south of Vellore. This was confirmed by the Medical Superintendent of a
hospital in that area. A field team visited hospitals in the area and collected
clinical data on about 150 patients, The patients had a history of acute
dysenteric illness of an average duration of 3-5 days prior to hospitalization.
Bloody and mucoid stool with lower abdominal cramps and tenesmus were frequently
passed by B7% of the cases. Half of the patients were febrile at the time of
admission. They were usually treated with a variety of antibiotics without
relief but had a self limited illness lasting about 19-15 days. The disease
was more acute and systemic manifestation of toxaemia, decreased urinary output
and complicating infections such as pneumcnia, were present among the prescheol
children and these over 50 vears.

Shigella dysenteriae type 1 (Table 1) resistant to all the usual antibiotics
other than neomycin, kanamycin and gentamycin was isolated from 10 out of 16
patients in the hospital.

New cases continued to appear in this region from September 1973 to
February 1974, which died down thereafter. According to conservative estimates
based on available records the number of such cases were about 40,000,vre-schocl
children being worst affected.
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Table 1. Rate of Isolation of Enteric Bacteria

Patients Controls
No., Shi.dys.l Other No. Shi.dys.l Other
1973 Kan 16 8 - - - -
1976 vad 23 7 - 7 - -
1977 Dpm 28 6 3 28 - 2
1977 Kil J¥* 76 3 9 37+ - 2
1977 Kil N* 27 B 2

The isolation of Shigella dysenteriae 1 and other enteropathogenic organisms
in the four epidemics, *J July 1977, N November 1977 date on controls for N

are pooled for both the periods.

1976 vad

vad is a small agricultural village about 40 km. In a population of 395,
{between 21.7.76 - 31.B.76) 55 cases of acute dysenteric illmess were recorded,
After 31.8.76 no new case was recorded (Figure 1), All age groups were affected,
but the highest attack rate was among the pre-school children (Table Z2).
Thirty~eight percent of the families were affected.

Fig. l: Epidemic curve of vad showing

201 l nunber of new cases for week
from 21 July 1976, Arrow
indicates time of chlorination
of all drinking water sources.
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Table 2. Attack Rates in Vad and Kil

Age group Rate per hundred population
1976 vad. 1977 Kil.
O - 4.9 years 27.1 62.2
5~ 11.9 years 25,8 57.7
12 - 17.9 years 4.8 40.1
18+ 10.2 38.2

The only pathogenic organism isolated in 7 out of 23 patients was Shigella
dysenteriae type 1 which was sensitive only to kanamycin, neomycin, polymygin
and septrin (Table 1}.

The village was situated in a valley between two low hills, three
unprotected shallow wells were its only source of water supply. The water from
these wells were unsatisfactory by the presumptive coliform count method
although Shigellae was not isclated. The village was first visited on 12.8.76
and the water sources were chlorinated on 17.8.76. After which the epidemic
rapidly disappeared, no further case occurred after 31.8.76. The chlorination
of the wells was maintained till 30.9.76.

Clinically the patients resembled other cases of acute bacillary dysentery
seen earlier. None of the patients required hospitalization and all were
managed in the field with Kaolin mixXture and maintenance of hydration and
nutrition. Neomy&in syrup was given to three children below five years of
age. Before the field teamsarrival two children and an elderly man (about 70
years}) had died due to dysentery.

1977 Dpm

An unusual number of diarrhoea cases were reported from camp for transients,
about 450 km south-east of Vellore. This camp was on the sea shore and
transients would arrive there once or twice a week and stayed for about three
weeks. During a field visit in May 1977, there were 900 camp residents on that
day, sixty one cases of acute diarrhoea were identified by a rapid survey.

The clinical picture was not homogenous, only about half of the patients had
bloody mucoid diarrhoea with abdominal cramps and fever. The stools passed were
watery, like pea soup or mushy,

Piped water was avallable at the camp, but the cast iron pipes for the
water supply and the earthenware pipes for (the water carriage} sewage system,



- 32 -

laid about BO years earlier were side by side in porous sandy scil and showed
considerable corrosion. Water samples from an overhead tank and four
distribution taps were found to be faecally contaminated by the presumptive
coliform count technigue.

Shigella dysentertae 1 was cultured frcm the stool of 6 and Shigella
flexneri 1 from 3 out of 28 patients.

18977 - 1978 Kil

5\

In Kil, ‘an agricultural village about 25 km south of vellore, 462 out of
102B people developed episodes of acute diarrhoea between April 1977 and
February 1978 (Figure 2). The epidemic was in 2 waves with peaks in July and
November, The overall attack rate (44.8 per hurdred) was high, with the
highest attack rate among pre-school children and attack rate decreasing with
age {Table 2). This pattern was the same in beth waves of the epidemic. Among
those who first developed diarrhoea during June to August, 86 again developed
a further, usually short, episode during Octcber to December (Fig. 2). Bloody
mucoid diarrhoea typical of bacillary dysentery was reported by 42% of those
affected in July and B5% of those affected in November, Other patients had
watery or mushy stools. About half of those affected had history of fever.

The mean duration of diarrhoea {12 days) and median duration (8 days) was

similar in both waves of the epidemic. Patients who developed a second episode

of diarrhoea in November also had similar duration.

(- Fig. 2: Epidemic curve for Kil
showing number of new cases
occurring per month from March
1977, The drinking water was
chlorinated at end of July and
in November. The shaded bars
represent patients who first
developed symptoms during June
to July who subsequently
developed dysentery in October
to December.
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Stools were obtained from 65 patients in July and 38 in November. In July R
several organisms were %solated, Shigella dysenterigqe 1° , Shigella flexneri 2 ©
and Salmonella group B “ . 1In November, Shigella dysenterice 1 was isolated from
8 out of 38 stool samples from patients. Two of 37 control stools contained
Shigella flexneri 3 and Shigella boydii 9.

The 21 patients that were affected in the epidemic died between June '77
and February '78, Of the 331 affected during June to August 1977, there were
6 deaths, a case fatality rate of 1.8 per hundred, The number of deaths and
case fatality rates were much higher during October to February. Five of the
86 patients who developed symptoms again during the period died(case fatality rate
5.8 per hundred). Among those whe develcoped illness for the first time during
this pericd there were 10 deaths (case fatality rate 8.5 per hundred). & field
clinic in the village provided symptomatic therapy and the acute cases when
willing were taken to the base hospital. The antibiotic resistance pattern of
the organism was identified around end of November and thereafter clinically
severe patients were given neomycin in appropriate doses, However, the major
difficulty in this village was, refusal of the people to accept the necessity of
maintaining nutrition and fluid intake, because considerable resistance was
offered by several indigenous practitioners in the village.

The viilage obtained drinking water from a well from which water was
pumped to an cverhead tank and distributed through a system of street taps.
Water supply was intermittent and generally available only in the mornings.
Water sampled in July at four of the distribution taps was faecally contaminated,
The well from which the water was pumped was chlorinated and chleorination
maintained till end of August In November during the second .wave of the
epidemic water samples again grew abundant faecal coliforms and the well was
rechlorinated, No pathogenic bacteria could be detected in the water on either
occasion.

DISCUSSION

The four epidemics described here and other reports 2-4 clearly establish
that there was am epidemic of Shigella dysenterige type I in Southern india
during the 1970's. 'ine Shiga bacillus was considered a rare pathogen in .
Scuthern India accounting for less than 1% of enteric pathogen isolations .l.3 |
However, during 1970, a number of children with acute dysenteric illness and
major comglications were seen in hospitals in this region. Haemolytié uraemic-—
syndrome was noteworthy among the complications seen.
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The high rate of isolation of multidrug resistant strains of Shigella
dysenteriae type 1 in all the four epidemics described here, from only patients
{but not controls) suggests that this organism was the major enteric pathogen
causing these epidemics, In Vad and Xil during November, the epidemic was
exclusively due to this orxganism as shown by the isolation from nearly 1/3 of
the cases sampled, with very few other pathogens isolated. The situation in
Dpn and Kil in July is different with a variety of other enteric pathogens
also isolated from theé population, In these two epidemics the Shiga bacillus
was among the several enteric pathogens presumably spread by faecal contamina-
tien of the water supply. Since only a small number of hospitalized patients
were sampled in Kan, it is difficult to decide the role of other pathogens in
this large epidemic. The bictypes and antibiotic sensitivity patterns of all
the isolates from these, as well as other epidemics, suggest that it was likely
that a single strain was responsible for all these epidemics ¢ . Ne information
is available regarding the characteristics of isolates from endemic cases
studiled in various hospitals during this period. '

The relationship of three of these epidemics to sources of water is
significant. In vad and Kil, chlorination of drinking water supply apparently
stopped the epidemic with recrvdescens in Kil when chlorination was
discontinued. At Dpm the water distribution system was old and heavily
faecally contaminated, which was relaid shortly after the study described here
with a marked reduction in the number of cases of gastroenteritis. The water
distribution system in Kil was newly constructed, but, as at Dpm, there was no
arrangement for regular chlorination to ensure adequate quality. It is
important to note that the mere provision of an overhead tank and a pipe system
for distribution of water may only create a vehicle for the cccurrence of water
borne common source epidemics of diarrhoea. Educating villagers on proper
maintenance of water supply is a must which, unfortunately in many rural areas,
is not practiced.

The data repcrted here is reminiscent of the large pandemics due to multi-
drug resistant Shigella Shiga reported from Central America and Bangladesh 7-1G
These pandemics were assoclated with a high mortality which at least in Central
America was in part ascribed to wrong therapy for Amoebiasis with Emetine, a
notentially toxic drug 8 _ In the first epidemic due to multidrug resistant
shiga bacillus detected in Southern India 3, the mortality was very low (case
fatality rate less than 2 per hundred) and it was felt that the maintenance of
nutrition and hydratibn, without the use of antibiotics in all but & few cases,
was a successful field approach to this problem. In vad this technique was very
suceessful with no deaths cccurring after the field team started its work.
Chlorination of the water source successfully terminated the epidemic. The
experience in Kil was different. The village was more than three times the size
of vad and the mortality, especially during that part of the epidemic which
could be ascribed to Shiga bacillus was quite high. A possible explanation for
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this phenomenon is that the wvirulence of the organism had increased. However,
there was considerable resistance in the village against accepting the necessity
for maintenance of nutrient and fluid intake. The traditional regime for all
diarrhoea in this area is starvation and fluid deprivation. Any attempts to
alter this tradition in this village was hampered also by the non-cooperation

of loc¢al indigenous practitioners of medicine. Further work needs to be done

to devise optimal methods of field therapy of diarrhoeal epidemics.

The data presented in this paper and elsewhere clearly establishes that
Shigella dysenteriae type ! was a major enteric pathogen in Scuthern India
during most of the 1870's, DHuring 1979 and 1980 the rate of isclation of
Shigella dysenteriqe 1 in hospitalized cases at Vellore has-decreased and no
further epidemics have been detected in this region after 1979. How this
pathogen was introduced or why it has not virtwally disappeared from this
community is not known. This highlights the lack of knowledge on &he dynamics
of infectious diarrhoea in the community. These questions can only be answered
by a carefully planned prospective epidemiological study using all available
methods of detecting enteric pathogens. '
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Bilscuseton

Q. Dr, AM. Molla
Was the D-xylose test done on the same cases of diarrhoea?

A. Yes, and the test was not done within a week after diarrhoea.

Q. Dr., G.H, Rabbani
What was the method of selection of patients?

A. Willingness to come back to the hospital was used in the principal
criterion.

Q. Dr. G.H. Rabbant
Did you feollow any residual effects of Shigella infection?

A, Yes, we followed for upte 2 years during which noc major incidence in

these villages were seen.
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Dr. V. Kumar ,
One of your slides shows initiation of therapy after an average delay,
of 4 days, why was this delay?

Average duration was 4.4 days before starting the antibiotic therapy
as the villagers reported to the hospital late.
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DRUG - RESISTANT SAIMOFELLAE IN INDIA
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ABSTRACT

Multiple drug resistant 5. typht outbreaks {(1972-80) in Calicut,
Ernakulum and Chandigarh are described with their phase types and their R-
plasmid characters. Spread of phage type O in many cities of South since the
end of 1978 was cbserved., The other serotypes of multi resistant Sglmonellae
carrying R-plasmid like 5. alachua, S. wien, 5. anatum, 5. orgrienberg and
8. indiona reported from different cities from time to time are discussed,

~ Epidemiology of a clone of 5. typhimurium 66/122/UT which has spread all
over the country since 1878 is given in detail.

INTRCDUCTION

There has been an unprecedented increase in the isolation of multidrug
resistant salmonellae, which are almost always resistant te¢ chloramphenicol,
all over the world". In India, the first documented outbreak of R-plasmid
mediated salmenellae was reported in 1972 in Calicut?. Since then multiple
resistant strains of salmonellae responsible for enteric fever, septicemia
and gastroenteritis have been reported in increasing numbers from various
parts of India. National Salmonella Phage Typing Centre, Lady Hardinge Medical
College, New Delhi is continucusly monitoring these reports. This
communication gives in short the current status of drug resistant salmonellae
of human origin in India.

MATERIALS AND METHODS

Various serotypes of Salmonellae received at the Salmonella Phage Typing
Centre from different collaborative centres in India were screened for
antibiotic sensitivity by the disc diffusion metgod of Stokes> and strains of
5. typhi? and §. peratyphi 45 and 5. typhimurium” were phage typed.



- 39 -

RESULTS

Prevalence of Resistance among 5. typht

The focus of Calicut has persisted since 1972 to date, In December 1974,
the prevalent phage type DN was replaced by phage type C5 which persisted till
the end of 1879, In 1980 phage type O replaced the earlier phage types
{Table 1}, At Ernakulam 200 km south of Calicut 34 resistant straing (CSSuT
phage typhi A-I} were received from 1976 till middle of 1978, No further
strains have been received from there since then.

Table 1. Drug Resistant S. typhi Foel in India

Place Year Phage-type Numbex R-pattern Inc, group
Calicut 1972-74 DN - I 72 CcSsuT Hy
1974-79 Cs - II 67 CSSuT Hy
1980 o -~ 1II 6 CSSuT Hy
Ernakulam 1976~77 A -I 34 cssuT Hj
Chandigarh 1978 A - II 34 cT Hy

Since October 1978, a multi-resistant phage type O has widely spread all
over South India and strains of this clone have been received from Cooncor,
vellore, Madras, Madurai, Belgaum, Bangalore, Manipal, Bombay and Pune
{Table 2}. It may be noted that phage type O is a phage type of North India7,
where we are still encountering sensitive strains.

A self contained outbreak of illness due to phage type A-IT (CSSuT)
occurred at Chandigarh in the HMT coleny in October -~ November 1979 involving
33 patients (Table 1 - K.C. Agarwal - personal communication).

Sporadic isolates of multi-resistant S. iyphi have been received from
Trivandrum, Bhilai, Delhi, Nagpur, Kakinada, Amritsar and several other cities.
5. paratyphi A: Two cases occurred in Madras in November 1976 due to
phage type 2. One untypable strain was received from Madras in april 1977. No

further resistant strains have been encountered.
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Table 2. Spread of Multi-Resistant 5. typht Phage Type © in South India

Number

Place 1979 198¢ R-pattern
Coonoor 26 10 CSsuT (10)
CT (25}
c { 1}
Vellcore 14 - CS5uT (12}
CT (1)
T ( 1}
Bangalore 8 17 cssuT {15)
CT {10}
Madras 2 7 ¢ssuT ( 3)
CT ( 6)
Madurai 8 38 €ssuT (13)
- CT {30}
c { 2)
Belgaum 12 13 T (1)
Manipal 1 - CT (25)

Sevagram - 1 CcT
Bombay 2 4 cssur (1)
CT { 5)
Pune 2 T2 cT { 2)
¢ssur (1)
T (1)
Goa - 2 cr { 2}
Calicut - 6 CT { &)

Guntur - 1 cT
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Other Salmonellae (Table 3).

Salmonella newport: From October 1975 to March 1977, 237 strains of
s. newporﬁﬁ'were isclated from neonates and young children in New Delhi.
Isclation of this organism tapered off after January 1977. The interesting
feature of this epidemic was that the infection was fatal in about 50% of
neonates, there was no mortality in children above one month of age.

5. weltevreden®: A small localised outbreak occurred in a Ludhiana
Hospital due to S, weltevreden. A total of 84 strains were isclated of which
only 1l were multi-resistant and were mostly from paediatric ward.

8. alachuagl®: 1In Calcutta this organism has been isolated in large
numbers from C.8.F. of neonates suffering from meningitis, with a high mortality,
from 1971 to 1977, sixty five strains were isolated.

S, wien: Seven cases were encountered in Bombay during 1876-78. This
strain caused infection in two adults of which one was fatal. It was isolated
from five necnates, with fatal results in three. The strain belongs to the
same clone causing widespread infections in Europe and Middle Eastll,

S. anatwn: BA small outbreak of diarrhoea due to multiresistant S. anatum
was reported from P,G.I. Hespital, Chandigarh in April 1977. Seven resistant
strains were received at our Centre, At the same time a sensitive strain of
8. anatwn was isolated from the stocl of a nurse when a search for carriers was
instituted.

S. oranienberg: Very recently in August 1980 there was a localised
outbreak in a childrens' hospital in Delhi and 22 strains were isolated within
a month,. No more isolations have been made since then.

S, indiana: Concurrent to the appearance of S, oragnienberg, a few strains
of multiresistant S. indigna were also encountered at the same time and
isolations are being mdde now and then. To date 9 strains have been encountered
from several hospitals of Delhi.

It is of interest to note the appearance of § oranienberg and 5. indiana
while the outbreak due to multi-resistant 5. typhimurium is still active
(vide infra).

S. typhimuriym: Before 1978 only 565 strains of 5. typhimurium had been
reported by the National Salmonella Reference CentrelZ,l13 over a period of
twenty years (1958-1977). Their antibjograms are not available. The multi-
resistant strains of S. typhimurium (ACKSSuT) first appeared in Bangalore in
1978. These strains belong to clone of 66/122/UT which had alsc been
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Place of
Serotype Year Isolation Total No. Resistance pattern
5. newport 1975 Delhi 59 ACKSSuT (56)
BKSSuT { 2)
ACSSuT (1)
1976 Delhi 138 ACKSSuT {134)
ACKST { 2)
ACSSuT { 2)
1977 Delhi 17 ACKSSuT (10}
ACSSuT { 5)
AKSSuT ( 2)
S. alachua 1971-74* Calcutta 30 N.D.
1975 Calecutta 14 ACKSSuT {3
Co ND (11}
1976 Calcutta 15 ° AK3SuT {5)
ND {10)
Bombay 1 ACKSSuTFu
1977 Calcutta & BKSSuT { 4)
ACKSSuT (1)
ACSS5uT { 1}
S. anatun 1977 Chandigarh 7 ACKST { 2)
as ( 2)
ACKS { 1)
KS (1)
8. wien 1976 Bombay 2 ACKSSuT { 2]
1977 Bombay 3 ACKSSuT (3)
1978 Bombay 2 ACKSSuT (2)

ND - Not done

* ~ Chaudhuri, Ghosal & Dutta 1978
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encountered in the Philippines and Middle East4. This clone spread very

rapidly to other cities of India {Table 4). Almost all the strains are
untypable by typing phages and the few sensitive strains belong. to phage type
66. Lately in some centres a few strains have also acquired gentamicin
resistance,

Itis of interest to note the extreme communicability of this clone which
spread widely in India, while other multi-resistant salmonellae remained
localised.

DISCUSSION

Acquisition of multidrug resistance in §. typht which almost always
includes resistance to chloramphenicol increases the complications of typhoid
feverl5 with increase in mortality. The focus in Calicut which has remained
active since the first appearance of multi-resistant strains in 1972, has seen
a change in phage types twice, though the R-pattern and incompatibility group
of the plasmid has remained the same. Other phage types were cnly confined to
the places where they were encountered,till multi-resistant phage type O
appeared in Coonoor towards the end of 1978 and spread widely in South Indian
cities., The phage type O seems to carry an additional gene on its R-plasmid
which contributes to its higher communicability,

Salmonella species other than those causing enteric fever usually cause
a mild diarrhoea and very rarely may cause septicaemic complications. Such
strains on acquiring a R-plasmid cause severe septicemic illness because the
R-plasmids not only have genes for antibiotic resistance, but also genes coding
for many other characters such as biochemical properties, enterotoxin production
and other genes for virulence, increased communicability and ability to
survive in the environment. When such organisms enter the hospital enviromment
through a random patient, they spread rapidly and widely probably due to
overcrowding in the hospita1516v17. It is also established that such infections
occur more in paediatric units than in the other wards and mortality is higher
in younger childrenl8,19,

The clone of S. typhimurium type 66/122/UT has spread very widely in
India and has also been encountered in Philippines and Saudi Arabial4, The
epidemjiclogical features resemble that of 5. typhimurium type 208, which also
was distributed over wide gecgraphical areas and food was not to be the primary
vehicle of spread. One of the plasmids carried by these strains of 5. typhtmurium
66/122/UT - Fime is similar to that found in S. typhimuriun type 208, S. alachua
and 5. wienld,
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Table 4, Epidemic of Multi-Registant Salmonella Typhimurium (66/122/UT}
in India since 1978

Sensitive
1978 1979 1980 Total G Resistance¥® Strains

NORTH
Delhi 8 114 55 L 177 22 6
Rohtak 2 20 4 26 - 3
Chandigarh - 208 - 208 66 16
Amritsar - - 1o 10 - -
Kasuli - - 25 25 - -
Jammu - - 2 2 - -
Varanasi - - 2 2 - -

CENTRAL
Bombay 14 33 132 179 2 2
Pune 5 33 22 33 - -
Sevagram 6 36 42 - -
Nagpur - - 4 4 - -

SOUTH
Bangalore 75 93 42 210 4 Y
Belgaum - 20 2 22 - -
Manipal 1 33 - 39 3 3
Calicut 8 67 - . 75 14 2
Trivandrum - 18 41 59 - 4
Madras 1 21 126 148 - 4
Vellore** 20 66 146 232 16 10
Madurai 5 7 34 46 - 3
Thanjavur - - 4 4 - -
Guntur - - 1 1 - -

* fThe usual R~pattern of these strains was ACKSSuT

** Grace Koshi -~ personal communication
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Studies carrying out complete identification and detailed genetic
characterisation of plasmids are essential for understanding the epidemiology
of multi-resistant strains of salmomellae. Especially in S. typhimuriuwn such
studies are essential because the plasmids and prophages restrict the action
of typing phages, thus changing the markers used for epidemiological
surveillancel4d,

The alarming increase of multi-resistant plasmid mediated Salmonella
species in India in the last decade is an ominous sign. Such a sharp increase
denotes a very large pool of R-plasmid containing bacteria in the enviromment.
The risk to man is not only by transmission of drug resistant pathogens, but
alsoc on that of drug resistant non-pathogenic intestinal bacteria, which must
be abundantly communicated from animals to man. The time has come to initiate
a surveillance programme for transferable drug resistance to monitor appearance
of new drug resistant pathogens and the prevalence of such pathogens.
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Discussion
Comments

It seems all Shigella dysenteriae has become multi-drug resistant encoded
by group B plasmid and such strains are much more virulent than a
sensitive strain.

Comments: OJr. Ganguly

We do not have clear understanding how the drug-resistant strains spread
as no information akout total picture is availabie in the country in
spite of free travel in the country,we do not know encugh how a drug
resistant salmonella restricts itself in one particular area (and also
‘develop a buffer zone).

Q. Dr. Khan

I believe your samples are from patients. If so:

{a) Was all of them resistant to multiple antibiotics?

{b) Have you isolated resistant types from environmental sampling?
(Water and stool from latrine)

A. Earlier days these were few as the resistance are chromosomal, Now it
is plasmid mediated and we get a higher percentage.

A question about efficacy of antibiotics drug resistance determination,
Individual case, it might not be useful but in a pattern in epidemic,
it should be done though it takes 72 hours.
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ABSTRACT

The prevalence of Ascaris, Hookworm and Triefmris among patients attending
a diarrhcea treatment centre in rural Bangladesh was estimated by direct
examination of a single stool smear. Between February and August 1977, stool
specimens from 2,791 (61%) of the 4,555 patients attending the centre were
examined. One or more helminths were detected in 39% (1,094). Asearis was
the most common isclate. Four percent of infants under 1 years of age had at
least 1 helminth and the rate of isolation increased to 78% by age 4 years.
The high prevalence of helminth relation observed in children aged 4 years or
more has encouraged us to consider the possible value of treatment and control
measures in this high-risk group.

INTRODUCTION
k]

Intestinal helminths are among the mest common infections of man and
have been associated with widespread morbidity and malnutrition™'“. We have
surveyed patients attending a diarrhoeal disease hospital in rural Bangladesh
to determine the prevalence and the age of acguisition of Ascaris, hookworm and
Triehuris. This information should be helpful in determining the potential
value of a program for control or treatment and should identify subgroups of the
population deserving pricrity attention.



- 49 -

Description of the area

‘The International Centre for Diarrhoeal Disease Research, Bangladesh has
operated a treatment centre since 1963 at Matlab Bazar, 45 km southeast of the
capital, Dacca, Annually 6,000 - 8,000 patients with diarrhoea are treated in
the centre, coming from 228 villages with a total population of 269,000. The
average population density in the area was 800 persons per square km.

The area is low-lying and crossed by numercus tidal rivers and canals and
has a subtropical climate. During the monsoon (June-September) most of the
area is flocded. The average annual rainfall of 215 om is practically limited
to this season. A cool, dry season extends to February and is followed by a
hot, dry season, which lasts until the next monsoon.

The inhabitants of this area are mostly rice and jute growing farmers and
fishermen. People use unprotected surface water for all purposes. Defecation
is indiscriminate on land and water.

METHOCDS

From February through August 1977, all patients coming to the centre were
cultured for enteric pathogens3. We examined a single, fresh stool specimen
from every patient for all parasites by scanning a saline and an iodine
preparation under the microscope. Preservatives, special stains, and ova
concentration or counting techniques were not used. A patient was considered
to have Ascaris, hookworm or Trichuris if ova were identified in a S-minute
examination of a saline preparation. Results for Giardia lamblia and Entamoeba
histolytica have been reported previcusly3.

RESULTS

During the 7 month period of cbservation, 4,555 patients were treated at
the centre and 2,791 (61%) provided specimens for microscopic examination.
The principal reason given for not providing a specimen was failure te remain
at the hospital long enough during treatment. .

One or more intestinal helminths {4Ascaris, hookworm, Trichuris) were
detected in 1,094 (39%) of the 2,791 patients examined, Ascaris was found in
85%, hockworm in 44% and Trichuris in 36% of the positive cases, either as
single or mixed infection. BRecause Strowgyleoides stercoralie was found in only
1.3% of specimens examined, it was not included in the analysis., Of patients
infected with Agcaris, 40% also had hookworm, and 35% Trichurts infection as
well. The prevalence of Ascaris (65%), hookworm {52%) and Trichuris (36%) was
greatest among children 5-14 years of age (Table 1), Adult females were more
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Table 1. Age and Sex-Specific Infection Rates of Ascaris, Hookworm, and
Trichuris in Patients attending the Matlab Treatment Centre
Bangladesh, February-BRugust, 1977

Percentage
Persons not
Age  Examined Ascaris  Hookworm  Triefuris  Infected
{yearsy v F M F M F MM F M E
<l 663 355 4 4 1 <1 1 1 96 96
1-4 457 222 a0 40 9 2 9 16 57 57

5-9 99 46 63 63 40 33 36 35 28 24
10-14 65 44 66 64 59 43 30 34 19 27
15-19 72 61 51 62 43 28 22 28 33 31
20-29 74 134 46 71 35 33 14 30 34 23
30-49 147 152 39 66 40 33 25 32 42 28

50+ 109 81 43 56 43 43 22 35 36 27

likely to have Ascaris and Trichuris and less likely to have hookworm than
adult males, but these differences were not observed in children.

Children were infected with Ascaris in the first year of life, whereas
hookworm and Prichuris infections began during the second year (Fig. 1). By
age 4 vears, 70% of the children had acquired Ascaris, 36% hookworm and 33%
Trichuris and only 22% were heélminth free, The youngest infants passing
helminth ova were males, aged 4 months (4scarig) and 5 months (hookworm,
Trichuris). While the prevalence of hockworm and Triciuris rose continuously
from age 5 months through 5 years, the curve for Ascarts infection was
discontinuous and rose less rapidly after age 3 years.



- 51 -

AGE-SPECIFIC INFECTION RATE OF ASCARIS,
HOOKWORM AND TRICHURIS IN 1707 CHILDREN UNDER
FIVE ATTENDING THE MATLLAB TREATMENT CENTRE,

( BANGLADESH, FEB-AUG,I1977)
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DISCUSSION

The high prevalence of Asecaris, hookworm and Trichuris observed ameng these
patients was not unexpected considering the environmental conditions, the poor
sanitation in this area, and the high prevalence of hnelminth in Bangladesh 2,
The bias introduced by surveying only 61% of the patients should net negate the
observation of high prevalence. The prevalence might have increased if more
sophisticated diagnostic or concentration techniques were used or multipie
samples from the same patients were obtained.

In areas with high prevalence of soil-transmitted helminths, individual
diagnosis is not practical because of the number of subjects involved and the
limitation of resources and personnel. Furthermore, individual treatment of
infected people is of transient benefit due to reinfection. Therefore, pericdic
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mass chemotherapy of targeted subpopulations selected on each criteria ds an
extreme worm burden might provide a more realistic approach towards treatment
and control.

For public health purposes, as an interim measure, people in areas with a
high prevalence of intestinal helminths might be screened selectively to identify
groups with the greatest worm burden who could then be targeted for special
treatment. 1In our population, this would include aged 4-14 years, who had a
prevalence of infection of 73% - 78%.

Control cof soil-transmitted helminths will require improved understanding
of their ecology and of the human-parasite interaction. Importanceof sanitation
and hygiene will be needed, but this requires time, Meanwhile, perliodic mass
treatment of groups with a high prevalence and intensity of helminthic infection
may serve as an effective intermediate step., We now need to define levels of
prevalence and intensity of infection, the nutritional characteristics of the
population and the impact of mass treatment to identify conditions in which it
can be most worthwhile.

ACKNOWLEDGEMENT

Thanks are due to Drs. W.B. Greenough III, K.M,S. Aziz and A.R. Samadi
of the International Centre for Diarrhoeal Disease Research, Bangladesh,
Dacca; Professor G. Buldt of the Naticnal Bacteriological Laberatory,
Stockholm, Sweden; Professor M. Katz of Babies Hospital, New York City; and
Dr. R. Feldman of the Center for Disease Contrel, Atlanta, Georgia for their
helpful comments and suggestions.

REFERENCES N

1. World Health Organization: Soil-transmitted Helminths, Report of a WHO
Expert Committee, WHO Tech. Rep. Ser. No. 277, 1964,

2. World Health Organization: Control of Aseariasis, Report of a WHO Expert
Committee, WHO Tech. Rep. Ser, No. 379, 1967.

3. Black RE, Merson MH, Rahman ASMM, et al: Bacterial, wviral and parasitic
agents associated with diarrhoea in Bangladesh based on a 2 year study
at a rural treatment centre. J. Infect. Dis. (In press), 1987,

4, Kuntz RE: Intestinal protozoa and helminths in school children of Dacca,
East Pakistan (East Bengal}. BAm.J. Trop. Med. Hyg. 9:168-172, 1960.




- 53 -

5. Muttalib MA, Islam N, Ghani JA, Khan K, Azizullah A, Islam B: Intestinal
parasites in University of Dacca students. J. Trop. Med, Hyg. 78:224-226,
1975,




. - 54 -

ACUTE GASTRO-ENTERITIS DUE TQ SALMONELLA

FOOD POISONING

M. Yunus, S. Zimicki, A.H. Bagui,
M. Blaser and K.M.B. Hossain

International Centre for Diarrhoeal
Disease Research, Bangladesh
G.P.0O. Box 128

Dacca~2

Bangladesh

ABSTRACT

An outbreak of Salmonella food poisoning was investigated in March 1980.
In this outbreak 10 out of 11 members of a family who ate a special kind of
food locally named as "Jalar Jao" were attacked with Acute Gastroenterities
within 4 to 12 hours of intake. All the 10 patients were hospitalized
at ICDDR,B field hospital at Matlabk. Rectal Swab was taken from one of the
patients and Salmonella Gr. B was isolated. Epidemiological investigation
was carried ocut in the family to find the possible source and mode of
transmission of the disease. From the technique of preparation and the history
of ingestion of the special food, the short interval between the intake and
the onset of the illness, and the culture results, it is suggestive that the
special food "Jalar Jao" contaminated by chicken was responsible for the
sickness in the family. The Jalar Jao which is traditionally taken by rurzl
people during hot summer months hag importance from public health point of
views

INTRODUCTION

Acute gastroenteritis due to food poisoning is one of the common illnesses
that affects human being This kind of acute gastroenteritis develops within
a few hours (upto 48 hours) after the ingestion of the infested food or drinks.
among the bacterial causes of food poisoning, Salmonellae are recognized as

_one of the most common enteric patheogens in developed nations and many reports
of salmonella food poisoning have been published(1-5), Estimations of its
occurrence and significance in the developing countries particularly in
Bangladesh have been limited.

In the Matlab Field Hospital of ICDDR,B, 6-8 thousand diarrhoea cases of
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various aetioleogies are treated annually from a surveillance area consisting
of 260,000 population according to 1974 census. Salmonella is a very rare
cause of diarrhoea in these patients. During the past 18 years, we have not
documented any cutbreak of Salmonella food poisoning in the field hospital
except one 'which occurréd in March, 1980, involving 10 out of the 11 members
of a family who ate a specially prepared food locally named "Jalar Jao"

MATERIALS AND METHODS

The Procedure of Preparation of Jalar Jaco

Unhusked paddy is socaked in water and kept for 2-3 days for germination.
When the paddy germinate, this is dried in. the sun without boiling. 'This
j»s then husked by indigenous method on the ground. Small portion of the
husked rice are ground into powder. Rest of the rice is boiled to which the
rice powder is added. When prepared, the food is thick and soft in consistency.
after preparation, the mixture is kept in earthen pots covered with banana
leaves for 2-3 days then the food is eaten with molasses and coconut.

The OQOutbreak

10 out of 11 members from a family of a village under Matlab Police Station,
Comilla district, were admitted to ICDDR,B Matlab Field Hospital at 7:15 p.m.
on March 4, 1980 with history of diarrhoea, vomiting, fever, pain in the abdomen,
lethargy and toxemia. From the food history, it was gathered that all the
patients ate Jalar Jac in the previous afterncon and the symptoms started
within a few hours of ingestion of the food.

Epidemiclogical Investigation

B team went to the house of the family and collected the epidemiclogical
information. The affected family consists of 11 members which includes the
head of the household, his wife, 3 sons, 5 daughters and the wife of his
eldest son. Eight other people live in the bari (compound) but do not eat or
share food with the index family. The family blamed their illness on Jalar Jao
which they ate on March 3, 1980 between 3 p.m. and 4 p.m. The food was prepared
on March 2 and was preserved in 3 earthen pots. The family stated that they
ate a little of the food, because they were saving it. All of them ate it
except one daughter who was in the field and returned late in the afternoon.
She did not take this food because she did not like it and also was not feeling
wall. All the family members except the girl who did not eat the food, became
sick between 8 p.m, and 3 a.m. on March 3 and 4, 1980. The sickness continued
and all reported to cur hospital on March 4, 1980,
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Other Possible Source

In the week before illness, the family ate mainly rice with curry of
pumpkin and bean. The curry used to be prepared each evening, eaten hot,
then the left-over was kept overnight, heated a little and consumed next
morning. The girl whe did not eat the special focd, ate usual rice and
curry. None of the family members suffered from diarrhoea in the preceeding
week, None from this family visited other places or none from other places
visited this family. Rectal swab stool specimen from all the 11 memhers
of the family as well as from two chickens were taken for culture. Environmental
samples such as water from handpump tubewell, river ghat and food samples
(curry) were also taken for culture. Sample from the special food could not
be taken as the food was destroyed before the team went. Rectal swabs from 24
chickens of 5 other families were alsc taken as control. All the samples taken
were cultured in appropriate media using standard proccdures.

RESULTS

Clinical Course

The age of the patients varied from 4 to 60 years (mean age 21.1) and the
male female ratio was 4:6 (Table 1). The onset was between 8 p.m. on March 3
and 3 a.m. on March 4, 1980 for all the 10 patients and the mean duration
between intake of the food and the onset of symptoms was 8.3 hours, the range
being 4-12 hours, Diarrhoea and vomiting started simultaneously in 8 cut of the
10 patients.

In cne case, diarrhoea preceeded vomiting by an hour and reverse happened in
another case. Fairly severe abdominal pain was present from the beginning for
all the patients. Temperature ranging from 10L8F to 103F was present in all
patients., Mild dehydration was seen in 8 patients, moderate dehydration in 2
patients on admission, all were toxic and lethargic. Routine hospital treatment
started with oral and/or intravenous rehydration sclution as indicated alongwith
oral ampicillin. Diarrhoea stepped within 44 to 60 hours of admission,
temperature came down to normal and other symptoms like pain in the abdomen
passed away. eXcept lethargy and drowsiness. All patients were discharged on
the 4th day after recovery. Rectal swab was taken from one of the patients for
culture and salmenella java was isolated. Salmonella java was isolated from
3 more members during the follow-up culture (Table 2). One of the two chickens
of the affected family was also positive for salmonella java. No salmonella
or any other pathegenic bacteria was isolated from water of food samples as well
as frem the chickens of the control family.
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Table 1. BAge, Sex, Time of Taking Jalar Jao and Time of Onset

51. Jalar Jac Illness Status
No. Patient Age* Sex Eaten (Time) Yes No Time of Onset**
1, 5.M, 60 M Yes 3-4 p.m. " 8 p.m.
2 M.N. 40 F " " " 10 p.m.
3. H.M 22 M " r " 8 p.m.
4 D.A 20 M " w " 12 w.n.
5. D.M. 18 M " " " ' 12 m,n.
6, KN, 18 F " " " 3 a.m.
7. H.B. 13 P " " " 12 m.n.
8. R.B. 9 F n " o ! ‘12 m.n.
9. R.K, 7 F " " " 12 m.n.
lo. Ru.K. 4 F " " " 12 m.n.
*x = 21.1 vears
**+X = 8,3 hours (Interval between intake and onset)
Table 2. Summary of Culture Results
Numbexr Number
Source Cultured Salmonella

Affected family members 1
Chicken (affected family)
Tubewell water

River water

Canal water

Food sample (curry)
Chicken {(control family I)
Chicken (control family 2)
Chicken (control family 3)
Chicken (control family 4)
Chicken (control family 5)

B LB S D e b b b
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DISCUSSION

There are several limitations of this study. One, we could not culture the
special food and as such eannot definitely prove that this food was the only |
vehicle. Second, we did not culture all the patients on admission,
Subsequently culture was done after antibiotic therapy. However, from the food
history, the technique of preparation of the special food and the epidemiclogical
investigation, it can be inferred that the Jalar Jac was responsible for the
outbreak of food poisoning with salmonella in the affected family. Boiled rice
with unboiled rice powder, molasses and coconut served as a good medium for
bacterial growth. Keeping for more than 24 hours allowed sufficient time for
incubation. Incomplete covering with banana leaves allowed scope for
contamination from outside — e.g. chicken., Consumption of the food without
heating enhanced the scope for infection. From the food history, it is
revealed that 10 persons who ate the food, became sick and one person who did
not eat the food was not affected. The short interval between taking the food
and the onset of illness {(4-12 hours, mean 8.3 hours) and 100% attack rate
suggested food poisconing with high dose. Chicken from the affected family
positive with same group of salmonella (salmenella java) as that of the patients
strongly suggests of contamination of the food with salmonella by the chicken,
though chickens are usually not carriers of salmonella as chickens of 5 control
families were salmonella negative. Salmonella food poisoning in this . country
is unusual probably because of the fact that food is well coocked and generally
eaten hot. But this special food was partially cooked and eaten cold. We
believe that this is an interesting finding and is important from public health
point of view.
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ABSTRACT

In a study of the epidemiology of rotavirus infection in Bangladesh arg
Africa, it was found that the frequency with which the virus was isclated
varied from country to country and with climate. In Bangladesh, the rate
varies from 40-60% during the cold season, whereas in Kenya it is between
29-40%. In South Africa, it is 61% and in Zimbabwe it is 40%. During the
dry and warm seasons the rates are 20% and 8% in Mombasa, Kenya and Zaire,
respectively. Age distribution of rotavirus infection seems to differ
between Bangladesh and Kenya, In Bangladesh, the peak age incidence is
between 6-8 months, whereas in Kenya it is between 3-5 months. Infection
with rotavirus was found to be independent of the sex of children, and the
virus is rarely isolated from asymptomatic chiidren. In Kenya, rotavirus
antibodies were found in 20% adult cows, Bl% sheep sera and in 2% of sera
collected from wild rats, Detection of rotavirus antigen in domestic animails

in Bangladesh is going on now, but so far no faecal sample has been found
positive.

INTRODUCTION

Although our knowledge that enteropathogenic or toxigenic E.coli could
cause outbreaks of serious diarrhoea in infants dates back 30 years, three
guarters of the cases of childhood acute gastroenteritis could not be
classified aetiologically. The scene only changed in 1973 when a new viral
contender - "rotavirus" was detected by Bishop and her co-workers in the
duodenal epithelium of infants with acute non-bacterial gastroenteritis.
Today rotavirus diarrhoea has become as well established as classical entero-
bacteria. Rotavirus infections have also been found in calves, antelope,
rabbits, piglets, apes, monkeys, lambs, deer, mice and foal.

—_—— e ——————
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Infections are common in both developed and developing countries; it has
been detected in Bangladesh, India, Nepal, Kenya, S. Africa, Zaire Zimbabwe
to mention a few. However, a comparative study of epidemioclogy of rotavirus
in the developing countries has never been undertaken. In this paper an attempt
has been made to compaxe its epidemiclogy in Bangladesh and some Afriecan
countries.

DATA COLLECTION

The data presented in this paper were collected from Bangladesh, Kenya,
South Africa, Zaire and Zimbabwe. In Kenya studies were carried out in 3
towns, namely Nairobi, Kisumu and Mombasa and alsc in the Masailand where stools
from asymptomatic children were collected.

RESULTS

It has been found that isclation rates of rotavirus vary among countries
and according to seasons (Table 1). The highest isolation rate was in S. Africa

and the lowest in Zaire, Isoclation rates seemed to be constant in Mombasa
(Kenya) where temperatures and relative humidity are stable, The pattern of
entercpathogens also differed within countxies. Rotavirus was most frequently
isolated in Nairobi, Kisumu and Kenya. 8higella was found to occur more common-—
ly in Mcmbasa. Similar observations have been reported in Bangladesh by

Dr. Black who found enterotoxigenic E.coli to be more common in Matlab than
rotavirus, while the reverse was true in Dacca.

TABLE 1

ISOLATTON RATES OF ROTAVIRUS IN BANGLADESH AND AFRICA

COUNTRY PERCERT TECHNIQUE SEASON
[SOLATED USED {SOLATED -

BANGLADESH 0% ELISA MET AND WARM
KENYA:
RALROBE Ll TC coLn
KISty 91 " CoLD
MOMBASA 207 ’ WET AND WARM
MOMBASA 61 % £ CoLn
ZAIRE &3 ELTSA DRY AND WARM .

ZIMEABWE 40 % E.M. CoLD
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A comparative age distribution of rotavirus infection in Bangladesh and
Kenya is shown in Table 2., It can be seen that infection peaked in &-8
months age-group in Bzngladesh, whereas in Kenya it was in the 3-5 menths
age-group. The 3-5 months age-group (Kenya} coincided with the peak age-
incidence of severe diarrhoea, leading to hospitalization. Therefore, in
the age-group O-5 months an inverse relationship appeared between the number
of patients with gastroenteritis and the pattern of disappearance of maternal
rotavirus antibodies (Figure 1}). By 3 years age about 90% of the children in
both Bangladesh and African have been found to have acquired rotavirus anti-
bodies. Rotavirus infections in Kenya rotavirus antibodies were found in
20% of the sera of adult cows; 8l% of the sera of sheep and in 2% of the sera
of wild rats. Detection of rotavirus in animal faeces in Bangladesh has so
far yielded negative results.

fable 2. Age Distribution of Rotavirus Infection in Bangladesh and Kenya

AGE 1IN MONTHS

0-2 31-5 6-8 9 - 11 12 anp aver
4 X * F4
B X- 3/11 (27 14720 (70 2/5 (uQ) 12/28 (42}

K 10740 (25) 37/97 (38) 27/82 (33) 13/49 (27) 18/108 (17)

Figure 1, Incidence by Age in Children with Severe Diarrhoea and Percentage
of Rotavirus Maternal and Acquired Antibodies. Figures on top of
Bystograms indicate number of Seropositive over total Number Tested.

SEVERE DIARRHOEA INCIDENCE

W00 %=437
ROTAVIRUS ANTIBOMES

[z

B e
24-3m  56-59m
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DISCUSSION

The results reported show that isolation rates of rotavirus vary from
season to season, country to country and also within areas in the same country.
However, seasonal variation of rotavirus infection in both Bangladesh and
some African countries is yet to be established. In certain African countries,
the virus is isolated more during the cold months, in others, like South
Africa, it does not appear to show any significant seasonal variation. Similar
observations were also made in Mombasa, Kenya where temperature and relative
humidity are rather stable.

The difference of the peak age-incidence observed between children of
Bangladesh and Kenya is of particular interest, It indicates that vaccination
of children in Bangladesh may be done at a later age than in Kenya; 6-8 months
in Bangladesh and 3-5 months in Kenya.

Rotavirus infects domestic animals, but we do not know yet, whether
cross-infection occurs between man and animals.

Discussion

Dr. H, Rahman

Q. Do animals serve as resorvoir of rotavirus? Do animals also show
diarrhoea?
A. Isclation of rotavirus from a variety of animals in different countries

have been reported.

Dr., Nazma Rizvi

Q. Antibody titre was high in 2 week old babies, It went down before it
went up again. Do you think there is a transfer of antibodies from
mothers milk to the infant? Have you locked for antirota antibodies
in mothers-milk?

A. Definitely there is transfer from the mother teo the infant. But it
disappears after 3-5 months.
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0.P. Chai (Comments)

It was interesting that rotavirus antibodies were high in the first
few months of life but the incidence of diarrhoea was low till the
age of 5-6 months when incidence of diarrhoez was high but rotavirus,
antibodies were low. Therefore, rotavirus titre went on rising in
subseguent months.

All rotavirus antibodies transmitted transplacentally and protect
infants from rotavirus diarrhoea during the first few months.
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ABSTRACT

Faecal specimens from 190 cases of acute gastroenteritis of both sexes
and all age groups admitted at the Infectious Diseases Hospital, Calcutta
during the year 1979-80 were examined for enteric pathogens. Etiologic
agents were detected from £1.6% of the cases; more than one agent was isolated
from about lo% of the cases. V. cholerae biotype Ei Tor, V. parahaemolyticus
and Intercpathogenie F.coli were found to be the major pathogens. Rotavirus
was detected from 26 cases (13.6%). F,coli strains not belonging to any of
the known enteropathogenic serogroups were tested- for their ability of produc
producing LT or ST in rabbit illeal loops and infant mouse assay. None of
strains were capable of producing ST, though 4.2% of these E.c0lf strains
were capable of producing LT in adults rabbit illeal loops. A. hydrophilia,
Pl., shigelloides, Group F vibrios, were detected from fewer number of cases.
No strain of Yersinia enterocolitica could be detected.
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ABSTRACT

Convalescent carrier rate was found to be about 8% on average for 249
index cases. During the earlier part of the year, where antibiotic treatment
was not insisted upon, the acute convalescent case rate was about 14%. When
6 tablets of furoxone were given to every patient irrespective of the
laboratory diagnosis, from 15th June 1978 onwards the acute convalescent
carrier rate has fallen down to 4.3%. The paper deals with the possible
beneficial role of antibiotic or chemotherapeutic drugs in reducing the
reservoirs of infection of cholera, which may act as sources of infection
in maintaining the chain of infection of cholera.



CHAPTER 2

PATHOPHYSIOLOGY & PATHOGENESIS
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ABSTRACT

Although there are evidence to suggest -that Giardia Iamblia can cause
malabsorption, its exact pathogenesis is not clear. To investigate this,
animal models of giardiasis were used. The following experiments and observa-
tions were made:

1. Transpert studies using the everted gut sac technigues and the tissue
accummulation technique were carried out. There was a significant
decrease in the absorption of glucose and amino acids (glycine and’
alanine), all of which undergo an active, energy dependent absorption.
On the other hand, transport of potassium, which diffuses passively
across the bowel, was not affected.

2. Transport kinetics were carried out using glucose and glycine as
substrates. Results were similar in both. The maxima} transport
velocity (V max) was considerably reduced in Giardia infected animals
whereas the affinity constant (Km) of the substrates for their
respective receptor sites was not altered.

3. Mucosal enzymes assay showed a gignificant reduction in the levels of
brush border lactase, sucrase and alkaline phosphatase. By contrast,
cellular enzymes (LDE, GOT and GPT)} were not affected.

4, Histological examination of the small intestinal mucosa did not show
any appreciable abnormalities apart from the presence of Giardia
trophozoites lying in close proximity to the surface epithelium.

It was concluded that infection with Giardia lamblia results in damage
to the brush border membrane of the entercocyte with a decrease in the number
of specific substrate receptor sites,
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INTRODUCTION

There is evidence to suggest that Giardia lambliq is pathogenic to man.
Although the majority of subjects infected with this parasite remain
asymptomatic, a small but significant number develop a variety of clinical
symptoms including diarrhoea and malabsorption syndromel.

The mechahism by which Giardia Ilamblig produces its harmful effect has
been the subject of much speculation and a number of theories have been put
forward! to explain it. Some important ones are discussed briefly: The mecha-
nical barrier theory suggests that large numbers of GZagrdia trophozeites form
a covering over the small intestinal mucosa thus creating a barrier to the
transport of nutrients2,3, Damage to the small intestinal mucosa, as ‘a cause
of malabsorption, has been suggested by some workers, on the basis of histelo-
gical studiesds5,

Leon-Barua and Lambrares - Cruz have postulated the role of intestinal
bacterial flora®. They observecd that tetracycline suppressed the diarrhoea
in patients with Gigrdig infection despite the fact that parasites continued
to be excreted in the faeces. Other factors that have been incriminated are:
altered bowel motility7, utilization of dietary nutrients by large numbers
of Giardia trophozoites® and disturbance of exocrine pancreatic functions?.
More recently, Tandon et a1l0 have noted higher levels of deconjugated bile
salts in the upper small bowel of patients with Glardia infection compared
with control subjects and postulate that this may be the responsible factor.

In order to study some of these factors we have used animal models of

giardiasis and this paper covers our work in this field over the last 3
yearsll,12,

METHODS AND RESULTS

Transport Studies:

Part I:. 30 laboratory bred albino rats were used: Group I consisted of
10 normal control animals, Greup II (10) rates were infected with Giardia
lambliaqll, briefly, Giardia cysts obtained from human stools were tube
fed (0.2 ml of a solution containing 2000-3000 cysts/ml). Group IIT {10)
rats were fed a similar quantity of a Giardia-free stool suspension.

All of 30 rats were killed 11-13 days after the start of the study.
Transport studies were carried out using the everted ‘'gut sac technigue

of Wilson and Wisemanl4. The small intestine was removed and immediately
transferred to a Petri dish containing ice cold normal saline. 'Three
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segments, 4 cm each were obtained from the proximal, middle and distal
portions of the small intestine. The segments were everted and washed
gently in normal saline to remove any adhering matter. One end of
segment was closed with a cotton ligature, 0.5 ml of normal saline + a
bubble of air was injected with a blunt needle attached to a syringe
through the other end. The segments were then suspended in a jar
containing 1000 ml normal saline with 100 mg% glucose, 3mg% glycine
and 4 mEq/L potassium. The jar was kept in an incubator for 1 hour
after which the luminal contents were withdrawn and analysed,

Results: There was a significant fall in the transport of both glucose
(Table 1) and glycine (Table 2} in Giardia infected animals compared with the
control group. On the other hand, the group fed with the GZardia free stool
suspension showed no such alteration (Table 1 & 2). Potassium absorption was
very similar in all the three groups of animals (Table 3}.

Table 1, Mean i+ SD levels of Glucose Absorption (mg$%) in the Three Groups

of Experimental Animals.

Proximal Middle Distal
Group Segment Segment Segment
1 122,2 + 11.7 112,.2 t 20 95 + 12.6
11 47.% + 17,6 43.2 + 17.6 36.6 + 9.3
ITI 117.8 + 12.2 115.4 + 16 1lol.7 + 13.6
I vs. IT < 001 < 001 < ,001

Ivs, III N.S. N.S. N.S.
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Table 2, Mean + SD Levels of Glycine abscrption (mg%) in the Three Groups
of Experimental Animals
Proximal Middle Distal
Group Segment Segment Segment
I *7.3 + 1 5.3+ 1 4.7 + 1.5
II 3.7 41 3.7 £ 0.8 1.8 + 1
I1r 74+ 2 6 + 1.1 7.5 + 1.8
I Vs, 11 < .00l < .01 < .001
P =
Ivs. III N.S. N.S. N.S.
Table 3. Mean * SD Levels of Potassium Transport in the Three Group of
Experimental aAnimals
Proximal Middle Dist_al
Group Segment Segment Segment
I 3.63 + 0.74 3.49 4+ 0.5 3.77T + 1.46
11 3.53 £ 0.2 3.63 + 0,22 3.07 + 0.25
III 4.25 + 1.7 4.22 + 0.86 4.2 + 1.2
IVs. II N.S. N.S. N.S.
I vs. III N.S. N.S. N.S.
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Part II: Four—weeks old mice were infected with Giardia lamblia by the
method described earlier. On this occasion transport studies were carried
out using the tissue accumulation technique14. The substrates used were
l4¢ labelled D-glucose, L-alanine and glycine, The radioactivity taken
up was measured in a liquid scintillation counter. :

Results: Similar to the observations with the everted gut sacs, there
was a considerable decrease in the transport of glucose, glycine and alanine
in the Gigrdia infected group compared with the control group; the differences
being statistically significant in respect of all the three substrates,

Transport Kinetics Studies

Kinetics of glucose and glycine transport were examined in the intestinal
segments of Giardia infected animals by measuring the uptake at different
concentrations (2-10 mM) of the substrate, From the data obtained the
maximal transport rate (vmax} and affinity constant (Km) were calculated.

Results: The transport kinetics of glucose in Gilardia infected animals
showed an affinity constant (Km) of 4.37 mM which was similar to that in the
normal control animals. On the other hand, the maximal transport rate (Vmax)
4sas considerably reduced in Giardia infected animals {(158. 7 u moles/hr/g
tissue) compared with the control group {(357.1 y moles/hr/g tissue).
Pransport kinetics with glycine gave similar results with the Km of Giardia
infected animals being similar to that of the controls (5.7 mM) while Vmax of
infected animals (27.02 u moles/hr/g) was greatly reduced compared with the
control animals (45.5 uy moles/hx/g).

Enzyme Assay

The small intestinal mucosa was analysed fcr both brush border and
cellular enzymes, Brush border enzymes assayed were lactase, sucrase and
alkaline phosphatase and the cellular enzyme estimated were lactate dehydro-
genase (LDH), glutamate oxaloacetate transaminase (GOT) and glutamate pyruvate
transaminase (GPT). Enzyme activity was expressed as units/g protein.

Results: The results are showin Table 4. All the three brush border
enzymes tested were significantly reduced in Giardia infected animals compared
with controls. By contrast, cellular enzymes showed no appreciable differences
between the two groups of animals.
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Table 4. Enzymes Activity Mean (+ 35.D.)

in Control and Giardia Infected Mice

Enzyme activity (unit/g protein)

Lactase

Exverimen- Alkaline Sucrase LDH. GOT GPT
tal group{n}) phospha-
) tase
Control 45.849.4 28.5 + 8.0 1.9 + 0.6 187.4 + 28.2 455,9+11.1 243.2 i 6.3
(8) - .
Giardia 27.349.7 14-3 + 4.1 1.1 + 0.2 202.9 + 9.2 460.4+10.3 235.4 + 5.1
infected — = - . ‘
(8) _
P value - /.01 /.01 /-0 N.S. N.S. N.S

T
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Histoleogical Studies

Full thickness small intestinal specimens were obtained from (iardia
infected animals and were examined by light microscopy. Numerous Giardig
trophozoites were seen lying close to the surface epithelium. However, no
trophozoites were observed within the mucosa. Furthermore, the small
intestinal mucosa was perfectly normal and we could detect no histological
abnormalities of the surface epithelium, lamina propria or the crypts.

DISCUSSION
The present series of experimenis were carried out to determine the
pathogenesis of malabsorption in Gfardie infection.

Transport studies using both the everted gut sac technique and the tissue
accumulation technique showed a significant derangement in the abscrption of
glucose and amino acids (glycine and alanine). All these substrates undergo
an active, energy dependent,.carrier based absorption. On the other hand,
transport of potassium, which moves passively across the small bowel mucosa
and is either absorbed or secreted depending upon its luminal concentration,
was not affected. Thus, Giardiq lamblia interfered only with tte active
transport mechanisms of the small intestine. Therefore some of the theories
mentioned earlier could be safely discarded, for example, a mechanical barrier
formed by large number of Giardia trophozoites, as a'cause of malabsorption,
is unlikely since such a barrier would interfere with the transport of all
substances, whether these are actively or passively absorbed. Other
possibilities such as a motility disorder of the small bowel and disturbance
of the exocrine pancreatic functions can be similarly discounted. The
possibility that Gfardia may be consuming the substratas is also unlikely
because in the present series of experiments the intestinal segments were first
gently shaken to remove any adhering matter before they were employed for the
study, and more important, the substrates in the bathing fluid were present
in such guantities as to make this hypothesis untenable.

Theoretically, a decrease in the active absorptive process is either due
to a reduction in the number of specific receptor sites or a decrease in the
affinity of the substrate for the receptor. To determine as to which factor
was operating in Giardia infection, transport kinetics were carried out.
Using glucose and glycine as substrates, it was observed that there was a
considerable decrease in the maximal transport velocity (vmax) in Giardia
infected animals while the affinity of the substrates for their respective
receptors (km) was not altered, These findings suggest a decrease in the’
number of specific receptor sites on the enterocytes as a cause of deranged
absorption.
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We next proceeded to determine the site of the absorption defect,. For
this we took the help of intestinal enzymes. There was a significant reduction
in the levels of brush border enzymes whereas cellular enzymes were not
affected, thus indicating that in Giardia infection, the brush border membrane
of the intestinal cell is the primary site of damage.

It is interesting to note that in our study we failed to observe any
histological abnormalities of the small intestinal mucosa, as assessed by light
microscopy. We should, therefore, like to conclude that Giardia lamblia
produces its harmful effect by damaging the brush border layer of the
enterocyte and that such an abnormality is sufficient to induce absorptive
malfunction at least in the experimental animals. It is possible that when '

- the infection is more severe, histological abnormalities of the nmuceosa such as
partial ©or even subtotal villous atrophy, that have been recorded, become
apparent.
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Discussion

Q.

Dr. A.M, Molla

Active transport of glucose is depressed in giardiasis as shown by you.
What is the quantative effect of giardiasis in intact human jejunum?

Giardia infection affects the upperhbowed, changes can be observed also
in the lower part.
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ABSTRACT

The basic differences in immunologically mediated susceptibility and
protection in experimental and human giardiasis has been worked out along with
the mechanism involved in immunopathological events. In Swiss albino mice it
was observed that parasitic load negatively correlated with T cell population
and function and also correlated negatively with level' of antibodies. The
susceptibility was related to immuno competence, and infection itself did not
lower immunity. Absorptive functions like active transport glucose and
alanine and brush border enzymes were affected by parasitic load so also was
the level of prostaglandins E and F in the intrstinal tissue. It did not
depend on the immune competence of the animalﬁ{ However, the crypt mitosis
could have been caused by sensitized lymphoc/tes. Human giardia positive
patients with malabsorption had low total Tfcells and high crtotoxic and
suppressor T cell population compared to giardia positive cases without mal—
abosorption. Antigenic sensitization was only seen in cezses with malabsorp-
tion., A theory of T cell mediated injury in human situations with severe
giardiasis has been postulated. Antibodies in giardiasis with malabsorption
were more persistant -and had higher G.M. titre compared to comtrol.

Although antibodies were founc in all the three main classes of immunoglcbulins,
in cases with malabsorption it was mainly Iga type. Secretory Igh in cases

- of malabsorption was low. An antibody mediated cytotoxic reaction has been
suggested for cases of malabsorption was low. An antibedy mediated cytotoxic
reaction has been suggested for cases of giardiasis with complications. Lack
of minimalssecretory IgA could facilitate entry of antigens and there subse-
quent contact with immunc competent cells, Variations in antigenic make up

of giardia could alsc be operative along with the host factorsand a polyacry-
lamide analysis has been presented for the support,
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INTRODUCTION

Giardia infection is worldwide in distributionl. It is widely prevalent
in India2/3:% and incidence varies from scmewhere betweer 1% to more than 30%.
In the United States it is around 4%-, It was long considered to he harmless
leading to mild transient intestinal complains or diarrhoea with an average
of 9.1 day's of incubation period and an average ccurse of four days to six
weeks® which resolved spontaneously. Recently it has been recognised that it
might lead to long standing malabsorption and diarrhoea lasting several months
to yearsG. It is acquired readily in endemic regions by travellers from
abroad7'8, transmission in epidemic proportion have occurred through
contaminated drinking watergrlo, through Foeco oral route in day care
nurseriesll, through sewagel2,13, and in Homosexualsl®.

The G. duodenalis (includes ;. lamblia)} can infect man, beaver, coyote,
cattle, cat and dog and can experimentally infect certain other mammalian
speciesld and there can be a man to animal transmission through reservoir as
in beavers in coloradol®, ' -

Individuals and experimental animals differ.in their susceptibilities to
infectionl6, Its particularly severe in immune deficient status like
hypogammaglobulinaemial?. In immunologically competent mice infection, it is
cleared in six weeks'® ahd in nuce mice it persists till six monthsl?,

Normal mice usually show resistance to reinfection?0 butnuce mice show
resistance to reinfection only when reconstituted with immunocompetent cells
from normal mice. Thymus derived lymphocytes have been shown to cross the
epithelium and attach teo these trophozoite521 and low secretory IgA has been
shown in giardiasis cases?2:23 al11 this shows relationship of susceptibility
and resistance of this infecticn with immune mechanisms of body. Both T cells
and B cells have their role however no concrete proof to their role and their
dynamics has been available24, Normal intestinal biopsy to changes resembling
sprue has been described in human giardiasis. Round cell infiltration and
hyperplasia of lymphoid nodules2l and increased intra-epithelial lymphocytes
have alse been demonstrated38. Bence a sensitised lymphocyte mediated injury
has been hypothesized. However, there have been lack of convincing proof.

AIMS AND OBJECTIVES

The present attempts to find some of the answers regarding immunclogically
mediated susceptibility and resistance to this infection and whether a case
for immunclogically mediated tissue injury exists. Alsc an attempt has been
made to find out immunological differences between an uneventful episcde and
a sprue like malabsorption state.
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MATERIALS AND METHODS
L)
Inbred strains of Swiss albino mice of the same sex, 3-4 weeks old
weighing 15-20 gms were used as experimental animals. In case of patients of
giardia positive cases with or without malabsorption’ were studied.

Thymectomy was done according to the method described by Weir?6, Animals
were infected by the method of Robert-Thomson et alQ and were sacrificed
serially on different days after infection starting from 3rd day and
trophozoite count was done according to the method of Vasudeva et a127, ' The
" T & B lymphocytes from the spleen of infected and normal mice were done
according to the methed of Jondall et 3128, Gravel{ et a130 and Gupta and
Kapoorzg. The‘tran3port study of 1dc glucose and 4C alanine was done’
according to the methogzof anand3l.  The enzyme assay was done according to
the method of Dalquist™“. The prostaglandins were estimated according to the
method of Garg and Sharma33. The indirect haemagglutination test was
performed according to the method described by Mahajan et a134,  The fluprescent
antibody test was performed according to the method of Ridley and Ridley35.
The immunogleobuling were estimated according to the method of single radial
immunodiffasion described by Mancini et al3®, Polyacrylamide gel electro-
phoresis was put up by according to the method described by Ganguly et al™ ",

RESULTS AND DISCUSSION

Viswesaraya's25 growth of axenic G. trophozoites in TPS I medium
Owens? study .of scanning beam and cross sectional electrommicroscopy showed
tissue invasion with giardian trophozceites, . and Robert-Thomsonl8s19
demonstrated variation in susceptibility in various animal strains. CH3 &
maintained astable infection thrcughout the study whereas BALBC and DABZ
showed a resistance and cleared it in six weeks time. . . The resistance
or susceptibility could be transferred to filters. They also stated that
BALBC nu/nu showed a persistant infecticn whereas above mice given lymphoid
cells from intact BALB/C showed a drop.

. While working in.the laboratory with Swiss albino mice it was observed
that mice could be infected effectively with 2000 cysts of giardia lamblia
isolated’ from human source and a peak infection was reached on the 9th day,
by the 15th day the infection dropped considerably whereas infection was
almost eliminated after 28th dey. The interesting feature was that although

“upto 9th or i2th day, the thymectomised irradiated animals showed a sharp
increase in trophozoites compared to normal animals. The count im two
groups became similar by 15th to 18th day, The severity of
infection was related to trophozoite counts obtained, It was reflected in
body weight which dropped in thymectomised group significantly by 9th day
and then showed gain by 15th day, :
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When the T & B cells were monitored in the spleen of these mice it was
observed that even in thymectomised mice T cells were not completely giiminated
and remained at level 20%. Subsequently these cells showed a rising tendency
and became near normal by the 12th to 15th week., It is now known that intact
BALB/C mice have very few T cells in bone marrow, whereas Swiss albino mice
have considerable number of these. Moreover, these mice were given bone
marrow transfusion, which might have helped in the picking up of the count
of T cells at a late phase. There was no significant dimunition of T cells
or B cell count during the course of giardia infection. Rather there was
also a concommitant increase in B cell by the 9th day post infection. .

Both T and B cell negatively correlated with trophozoite count
Transformation studies did not show any depression of lymphocyte function
from basal levels against non-specific stimulants like PHA and CONA -
Although in thymectomised group it was lower than the normal. Considerable
degree of sensitization to giardia, antigen was attained by 9th day which was
not existing in preinfection pericd.

Giardia antibodies in both the groups peaked on 15th and 18th day
respectively and in 50% of normal animals it remained at low levels at the
ené of experiment and in thymectomised group it came down to basal level.
Showing that antibedy response was not very prolific in these animals and it
was transient, -

All these experiments demonstrated the arrest of infection in both group
depended on both cellular and humoral immunity, perhaps much more in the
former. There was no depression of immunity because of the infection itself.
However if the T cell count could be lowered in these animals, the load of
parasite became high very early and was quantitatively much more till it was
arrested around day 15th.

To work out an immunological theory for the functional lesions produced
in giardiasis, the above two models were correlated with active transport of
ldc glucose and cl4, nalanine as alsc the brush border enzymes. It was
cbserved that active transport of sugar and aminc acids were affected in
giardiasis but the levels were much lower in case of thymectomised animals
and ncot much recovery was seen till end of experiment. The day to day
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variation of the levels was not significant as was true also for day to day
variation in trophoz01te counts in both the groups. So the magnitude of
transport was affected by high trophozdite counts. Brush border
Disaccharidases and alkaline phosphatase were all affected. In case of
enzymes the peak drop was on 9th to 12th day and it correlated with more
faithfully with the parasite load.

Mechanism of diarrhoea in most of the infective conditions have been
attributed to cyclic AMP, pathway which in turn can be modulated with tissue
prostaglandin E and F. Two of the important causative agents for giardiasis.
We shall not go into the details of the mechanism in this particular talk but
here also the prostalaandin E and F were higher in thymectomised group.

The later one much more than former, which also depended
on parasitic load., This function also correlated well with dynamics of the
infection, peaking and trailing at the same time.

There have been studies where giardia trophozoite were shown in
proximitv to Payer's Patches and sticking to lymphocytes in the gut
lumen. . Increased intra-epithelial lymphocyte have also been
demonstrated in giardiasis38. We observed that these lymphocytes proliferated
at a much later period and the number increased and stayed increased at a time
when the functional aspects were picking up. In thymectomised animals also
in our model lymphocytes picked up to a fair number although much “lowex than
normals at days twelve to fifteen

Hence we could postulate that damage to brush border was mainly due to
increased load of parasite. However, at a late time both the parasite as well
as sensitized lymphocytes which were demonstrated in both the groups could
cause additive damage. But this cannot be the conly factor as crypt mitosis
was coming down when the intra-epithelial lymphocytes were still high.

In human situation we have basically selected two groups. A giardia
positive grcup with at least two malabsorption parameter posttive and giardia
positive cases without malabsorption. Unlike animals in the group with
malabsorption about 45% cases had singificantly low T cell count compared to
normals and more than 50% were lower than those without malabsorption.
Active T cells which form a percentage of total T cells were also within the
normal range but higher than the control group. These are most probably
antigen respending cell population. B. cell percentage was normal.

Going further in T cell subsets it was observed that the Tu helper cell
population wexe same in both the groups however in most of the cases 10/15
were below the mean normal group whereas Ty cell which contain T cytotoxic
cell population or suppressor cell population were high in malabsorption
group compared to normals. In T cell functions unlike normal
snimals where it was not compromised throughout the study period, in humans
in 22% cases stimulation index with PHA was low and another 49% were below
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the mean normal. Whereas in the without malabsorption cases only 22% were
lower than mean normal. BAntigen sensitization was marked in cases with
malabsorption compared to the cases without malabsorption where it was within
the normal range

Coming to giardia antibedies wer developed IHA test through an improved
method of purification of giardia trophozoites through Ficoll density gradient
and preparing an antigen for it”~”. It compared well with Ridleys cyst
antigens anc IFA test system. Although a very low response was obtained as
is evident through low G.M. titres. IFA test had an edge over IHA but had a
disadvantage that different batches of cysts behaved differently and only
precystic stages were suitable. However when giardia positive
cases were further broken down into subgroups the geometric mean titre in
proven malabsorption cases were much higher. The antibodies in
malabsorption cases were maintained in the platu level whereas in cases of
acute diarrhoeal diseases it fell sharply within 3-4 weeks. In
cases of acute diarrhoeal disease a part of antibody was IgM whezreas in cases
with malabsorption antibody were present mostly in other classes of
immunoglobulin as seen after merceptoethanol treatment,

In unselected cases of giardiasis the antibodies correlated with all the
three classes of immuncglobulins There was no correlation between
copro and serum antibodies In most of the cases of malabsorption
the secretory IgA was low which picked up only in a fraction of cases after
8 weeks of treatment

From the above studies in human it seems that there is a susceptible group
which is immunocompromised with cellular immune parameters, which go into
sprue like symptoms when afflicted with giardiasis., Cytotoxic T cells and
sensitized T cells which are present in very high proportion can be the cause
of tissue damage as reflected in much more severe histological lesions in
humans. Subtotal villous atrophy is very rarely found in animals, Antibodies
might have an additive effect on pathogenesis as they persist far longer in
cases with malabsorption and belong to an immunoglobulin class which
participates in antibody mediated cell cytotoxicity. Low secretory Igad
which only partially improves during 8 weeks of treatment facilitates higher
antigen absorption and penetration and might compound the pathogenic mechanism,

Paradoxically in reports from western literature increased incidence of
giardiasis has not been shown in selective T ¢ell defects as well as severe
cambined immunodeficiency, nor in X linked hypogammaglobulinaemia of
childhood outset but has only been seen in variable adult outset primary
hypogammaglobulinaemia However, these have been studies in
areas where giardia is not endemic and a true picture might emerge from such
places.
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At last we should not forget the parasite itself. In polyacrylamide
analysis of 9 giardia strains although band 6 was the major band but band 4
and 7 were absent from certain strains and two minor bands were present in
addition in some other strains. Some more immunochemical studies should be
carried to determine the importance of these antigens in protectlon and
pathogenic mechanism of giardiasis.

In conclusion although there are some basic differences in human and
animal giardiasis a susceptible population both due to lowered cellular and
humoral parameters exists, resistance to infection might be also both due to
sensitized T cell and antibodies they operate both at gut level and
intraluminaly. Initial damage to brush border membrane might be due to
increased parasitic load, however subsequent pathogenic mechanism could be
carried out with sensitized cytotoxic T cells and through antibedy mediated
cell cytoxicity. Variations in susceptibility might alsoc be due to variations
in strains with addition and lack of certain important antigens,
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Diseussion

Q. Dr., 5. Kabir
Was it a neonatal thymectomy?

A, It was neonatal thymectomy.

Q. You have looked at the transformation of spleen lymphocytes. Have you
looked at stimulation with intestinal lymphocytes?

A. No. T

Q. Dr. Molla
How would you separate the effect of giardiasis from that of other
parasites or protozoas?

A. First select the giardia cases, other parasites from the gut is then

eliminated.
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ABSTRACT

Vibrio ¢holerae serotypes other than I have been isolated from sporadic
cases and outbreaks of choleric diarrhoea in various parts of the world., A
few of them have been shown to produce an enterotoxin immunclogically similar
to cholera toxin. However, no systematic study has yet been reported about
their enteropathcgenicity and the immuncbiological relationship of their
enterotoxin with that of cholera and E.col¢. The present study was done with
all the 59 serotypevstrains of these vibrios. Live cells and culture
filtrates of all the strains caused accumulation of fluid in rabbit illeal
loops indicating their enterotoxicity irrespective of serotype. All the
culture filtrates caused increased vascnlar permeability. The enterotoxic
substance was found to be heat and pH labile. Chlorpremazine reduced fluid
outpouring by 60-70% indicating that the enterotoxin might act through
mediation of cAMP. None of the strain could produce keratoconjunctivitis
in rabbit's eye indicating lack of invasive capacity. The enterotoxicity of
culture filtrates of all the 59 serotype strains could be neutralized by
cholera and E.coli LT antitoxins both in illeal loops and skin. Culture
filtrates of 11 serotype strains gave precipitin bands with cholera antitoxin
and reaction of identity with cholera antitoxin.

INTRODUCTION

Vibrio cholerae serotypes other than 1 (the so-called NAG vibrio) have
only been recently recognized as one of the' important aetiologic agents of
diarrhoea. During the last two decades there have been several reports of
isolation of these from cases of cholera and diarrhoea outbreaks all over the
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worldlfg. Few strains of these vibrios have been shown to be enterotoxigenic
in experimental modelsl®-17 3nd some of them have been reported to eilaborate
an enterctoxin immunobiclogically similar to cholera toxinl4,15, Recently it
has alss been shown that the cholera toxin and E.coli LT are structurally,
functionally and immunclogically identicall8,19, Ssince no systematic study
with all the serotype strains of NAG vibrios has been reported so far,the
present study was envisaged to see the entercpathogenicity of all the known
serotype strains of NAG vibries in various experimental models and the
immuncbiological relationship of their enterotoxin with that of V. cholerae
serotype 1 and E.coli LT.

METHODS

Strains

21l the serotype strains(2-60) of the so-called NAG vibrios were kindly
provided by Dr. R. Sakazaki of National Institute of Health, Tokyo, Japan.
The strains were maintained in peptone agar stab cultures at room temperature.

Chpleragen

Purified and lypholised echoleragen made from V.cholerae 569 B was kindly
provided by Dr, 5. ‘arallyay of Swiss Serum and ‘accine Institute, Berne,
Switzerland.

Antiserum to E.coli LT .

This was made from E.eoli strain No. P263 and was kindly supplied by
Dr. F Dorner of Ssndox Forschungsinstitut, Wien. :

Illeal Loop Test

The test was performed with live cells and culture filtrates of NAG
vibrios following the method of De and Chatterjee20 and Annapurna and Sanya
Each test was performed in triplicate., Those strains which did not cause
acoumulation of fluid initially, were passaged in illeal loops until they gave
positive reactionsl?,

121,



- 87 -

Preparation of Qulture Filtrates

Culture filtrates were prepared following the method of Dubey and Sanya122
and were preserved at 20°C until use.

Time Course of Fiuid Accumulation

One ml quantity of culture filtrates prepared from 4 strains of NAG vibrios
alongwith that of V. cholerge 569 B in Brain Heart Infusion Broth {BHIB, Difco)
were inoculated into illeal loops of each rabbit. The animals were sacrificed
after 1, 2, 4, 8 and 18h. The experiment was done in triplicate,

Suckling Mouse Assay

This was done following the method of peanZd, The experiment was done
in triplicate.

Skin Reactivity of Culture Filtrates

The test was performed following the method of Craig24. The results were
expressed as mean of the cross diameters of the reaction.

Effect of Temperature on Enterotoxicity of Culture Filtrates

Culture filtrates were held at different temperatures for varying lengths
of time as described earlier2l. Tests for illeal loop and skin reactivities
wexe carried out with these culture filtrates.

Effect of pH on Enterotoxicity of Culture Piltrates

This was done following the method as described earlier?S. Tlleal loop
and skin reactivity tests were then performed.

Probable Mode of Action of the Enterctoxin

To determine the probable mode of action of the enterotoxin, the rabbits
were pre-treated with inhibitors of various mediators of enterotoxic activity
as described below. One rabbit without any drug was included in each
experiment toc serve as control. Illeal loop tests were performed with culture
filtrates both in test and contrel animals. The animals were sacrificed
after 8h and the amount of fluid accumulation per unit length was found out.
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Drugs, Dosage and Routes of Administration

1, Prostaglandin (PG) synthesis blockers:

Diclofenac sodium: 20 mg/kg given intraperitoneally (I.P.) on two
consecutive days and on the third day 3h before the experiment.

2. PG receptor blocker:

SC 19220: 20 mg/kg with 0.1% tween-80 was given I.P. 2Zh before the

experiment.
3. 5-hydroxytryptamine (5-HT} synthesis blocker:
Parachlorphenylalanine (PCPA): 300 mg/kg was given I.P. on 3

consecutive days, the experiment being done on the fourth day.
4, 5=-HT receptor blocker:
Methysergide: 2mg/kg was given I.P, 3h before the experiment.
5. ¢cAMP inhibitor:
Chlorpromazine: 5 mg/kg was’given intramuscularly (I.M.) lh before

the experiment.

Sereny's Test

The test was performed in rabbit's eye following the method of Sereny26

as described earlier?7,

Preparation of Antiserum to Choleragen

Albino rabbits weighing about 3.0 kg were immunized with 500 nug
choleragen in 0.5 ml phosphate buffer saline (PBS, pH 7.2) mixed with 0.5 ml
Freund's incomplete adjuvant intracutaneously in 3 doses at 14 days intervals
followed by 2 intravenous injections at 7 days interval. The rabbits were
bled 7-10 days after the last injection. The crude serum was used as antitoxin.
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Neutralization of Entexotoxicity of Culture Hltrates of NAG Wbrilos by Cholera
and F.c@oli antitoxins in illeal loop

The experiment was done following the method of Kasai and Burrows28 as
modified by Dubey and SanYale. The cholera and E.c¢oli LT antitoxins and normal
rabbit serum (NRS) were inactivated at 56°C for 30 min. Serial 2-fold
dilutions of "the ahtitoxins in PBS were mixed with equal volume of culture
filtrate of a particular strain., The same culture filtrate was also mixed
with equal volume of undiluted NRS. The mixtures were incubated at 37°C for lh
and then injected cne in each leop in 1.0 ml volume. The animals were
sacrificed after 8h and the accumalation of fluid per unit length was determined,
The experiment was done in duplicate.

Neutralization of Skin Reactivities of Culture Filtrates of NAG Vibrios by
Cholera and E.coli LT antitoxin

The test was performed following the methods of Craig29, Evans et al30
and Dubey and Sanyalzz. The toxin-antitoxin mixtures were prepared as described
in neutralization test in illeal loops.

Immunodiffusion Test

This was done following the method of Ouchterlony31. The antitoxins
were placed in the central wells and the peripheral wells contained cholera
toxin, F.coli LT and culture filtrates of NAG vibrios. The reactions were
allowed to develop in a moist chamber at 4°C upto 486h,

RESULTS
Live Cells

Live cells of all the 59 serotype strains of NAG vibrios caused
accumulation of fluid in rabbit illeal loops. However, 1l strains did so only
after 1-2 serial pessages in rabbit gut. The volume of fluid ranged from 0.5
to 1.6 ml per unit length, In case of V.cholerge 562 B, the volume fluid
accumulated varied from 0.9 to 1.6 ml per unit length. Strain to strain and
loop to loop variations were, however,observed.
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Culture Filtrates

Culture filtrates of all the serotype strains gave positive illeal loop
reaction. Accumulation of fluid varied from culture filtrate to culture fil-
trate and loop to loop. Most culture filtrates caused accumulation of fluid
comparable to that caused by culture filtrate of V., cholerge 569 B.

Time Course of luid Accumulation

Cutpouripng of fluid in the range of C.1 - 0,2 ml per cn was started after
a lag period of 2h and increased proportionately with time. ull blown
reactions were seen at Bh with further increase in volume of fluid at 18h.
V.eholerae 569 B also behaved similarly {(Figure 1).

Suckling Mouse Assay

Neone of the 13 culture filtrates tested in this model caused distention
of intestine and all of them gave gut weight to remaining body weight ratio
of less than 0,08,

Skin Reactivity of Culture I[ltrates

Culture filtrates of all the serotype strains produced increased vascular
permeability as judged by bluing reaction. Strain to strain and animal to
animal variations were, however, observed. Many of the culture filtrates caused
induration and skin necrosis also,

Effect of Temperature and pH on the Enterotoxicity and Skin Reactivity of
Culture Filtrates

Enterctoxicity and skin reactivities were considerably reduced on holding
the culture filtrates at 56°C for 30 min. These activities were completely lost
at 60°C for 20 min, or 65°C for 10 min. (Figure 2). However, the necrotic skin
reaction was seen with unheated culture filtrates only. The maximun activity of
the culture filtrates was seen in the pH range of 6.0 - 8.0. Enterctoxicity and
skin reactivities showed gradual loss at higher and lower pH values (Figure 3).

Effect of Drugs

No inhibition of fluid outpouring was observed in-rabbits pre-treated
with PGs and 5-HT inhibitors. However, chlorpromazine reduced the volume of
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fluid by 60-70% (Table 1).

Table 1. Effect of Drugs on Illeal Loop Reaction

Range of fluid accumulation (ml/cm)}

Diclofenac Methy- Chlorpro
Serotype Indomethacin sodium SC-1922¢0 PCPA sergide mazine Control
34, 0.9-1.1 0.8-1.0 l1.1-1.4 0.8-1.0 0.9-1.2 ©0.2-0.4 0.9-1,
16 0.6-0.8 0.7-0.9 0.6-0.% 0.,5-0.8 0.7-0.9 0.1-0.3 0.7-0.
569 B 1.0-1.5 1.0-1.2 0.9-1.2 1,0-1.5 1.0-1.2 0.6-0.8 1,2-I.

Sereny's Test
None of the 10 serotype strains could produce keratoconjunctivities in

rabbit's eye. However, 5. flexmeri 543 always induced keratoconjunctivities
within 72h.

Neutralization of Enterotoxicity of Culture Filtrates of NAG Vibrios

By chelera antitoxin: oOut of the 59 setotype strains, culture filtrates
of 35 were completely neutralised and 24 only partially when tested with
undiluted cholera antitoxin. There was proporticnately less neutralization
of entercotoxic activity with serial 2-fold dilutions of the antitoxin
(Table 2). None of the culture filtrate could be completely neutralized
by antitoxin diluted to 1:16 or more. NRS could not neutralize any of the
culture filtrates.

By E.coli LT antitoxin: oOut of the 18 culture filtrates belonging to
different serotype strains, only 12 were completely neutralired and the
remaining 6 partially when tested with undiluted antitoxin. There was
proporticnal decrease in neutralization of enterotoxicity with serial dilution
of the antitoxin (Table 3). WNeone of the crlture filtrate tested could be
neutralized completely by the antitoxin diluted to 1:8 or .more.
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Table 2. Percent Neutralization of Enterctoxicity of Culture Filtrates of
NAG Vibrios by Cholera Antitoxin

Neutralization Dilutions of antitoxin
(%) 1:1 1:2 1:4 1:-8 1:16 1:32 1:64
100 35 32 25 14 - - -
76 - 99 24 27 34 25 15 4 -
51 -« 75 - - - 20 34 11 -
26 - 50 - - - - 10 32 -
c - 25 - - - - - 12 59

Figures indicate the number of culture filtrates

Table 3, Percent Neutralization of Enterotoxicity of Culture Filtrates
of NAG Vibrios by F.coli LT antitoxin

Neutralization Dilutions of antitoxin
(%) 1:1 1:2 1:4 1:8 1:16 1:32 1:64
100 12 11 4 - - - -
76 - 99 3 4 9 9 - - -
51 - 75 3 o} 2 5 10 - -
26 - 50 - 3 3 4 6 9 -
0 - 25 - - - - 2 9 18

Figures indicate the number of culture filtrates.

Neutralization of Skin Reactivities of Culture Filtrates of NAG Vibrios

By choleraz antitoxin: Three parameters of skin reactivity viz. vascular
permeability factor, induration factor and dermonecrotic factors were taker
into account. With undiluted antitoxin PF activity of 17 culture filtrates
out of 25 tested were neutralised completely and the remaining 8, only par-
tially (Table 4) and there was proportional fall in neutralisation of PF
following serial dilutions of the antitoxin.

Four of the culture filtrates did not produce induration in the contrel
itself. oOut of the remaining 21 culture filtrates 1l were completely
neutralised and 10 partially with undiluted antitoxin. With increasing dilutions
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of the antitoxin, there was proportional decrease in neutralisation of indura-
tion effect (Table 5).

Table 4. Percent Neutralization of PF activity of Culture Filtrates of
NAG Vibrios by Cholera Antitoxin

Neutralization Dilutions of antitoxin
(%) 1:1 1:2 1:4 1:8 1:16
\
100 17 11 7 4 -
76 - 99 1 1 1 - -
51 -~ 75 6 2] 8 5 -
26 - 50 1 4 5 12 4
C - 25 - 1 4 4 21

Figures indicate the number of culture filtrates

Table 5, Percent Neutralizaticn of Induration Factor Activity of Culture
Filtrates of NAG Vibrios by Cholera Antitoxin

Neutralization Dilutions of antitoxin
(%) 1:1 1:2 1:4 1:8 1:16
100 11 8 g 5 -
76 - 99 - - - 1 -
51 - 75 8 ) 1 1 -
26 - 50 2 [ 11 13 5
o - 25 1 1 1 16

Figures indicate the number of culture filtrates

No necrosis was observed with 9 controls ocut of 25 tested. In remaining
16 culture filtrates this factor was completely neutralized with undiluted
antitoxin and in 4 even at dilution of 1:16.

By E.colt? LT antitoxin: oOut of the 22 culture filtrates tested, PF
activity of 13 was neutralized completely and of 9 only partially with undilu-
ted antitoxin (Table 6). Four of the 22 culture filtrates did not produce
induration in control. Out of the remaining 18, complete neutralizaticon was
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seen in 8 and the rest were partially neutralized with undiluted antitoxin
(Table 7). Proportional decrease in neutralization of both PF and induration
activities was observed con serial dilutions of the antitoxin.

Table 6. Percent Neutralization of PF Activity of Culture Filtrates of
NAG Vibrios by E,coli LT antitoxin

Neutralization, Dilutions of antitoxin
(%) 1:1 1:2 1:4 1:8 1:16
100 13 ) 3 2 -
76 - 9% 1 1 0 C -
51 - 75 6 8 7 3 -
26 - 50 2 6 8 7 3
o - 25 - 1 4 lo 19

Figures indicate the number of culturxe filtrates

Table 7. Percent Neutralization of Induration Factor Activity of Culture
Filtrates of NAG Vibrios by E.eoli LT Antitoxin

Neutralization Dilutions of antitoxin
(%) 1:1 1:2 1:4 1:8 1:16
100 8 2] 6 - -
76 - 99 2 1 - 1 -
51 - 75 3 4 5 5 -
26 - 50 5 ) 3 5 -
o - 25 - 1 4 G 18

Figures indicate the number of culture filtrates

No necresis was seen with B culture filtrates. In the remaining 14,
it was completely neutralized and undiluted antitoxin and in one even at 1:16
dilution.
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Gel Diffusion Test

Culture filtrates of serotype 2,3,5,9,14,15,16,17,18,19 and 36 gave
precipitin bands with cholera antitoxin. All of them showed reaction of
identity amongst themselves and with cholera toxin.

Similar studies with E,coli LT antitoxin failed to show any precipitin
band.

DISCUSSION

Accumulation of fluid in illeal loops indicates that all the strains of
NAG vibrios are enterotoxigenic irrespective of serotype. The (individual}
variations in volume of fluid outpouring are probably due to difference in
quantitative release of toxin which degends on many variable factors32-36
It has been aobserved by some workers7 4,15 tnae only some strains of NAG
vibrios are enterotoxigenic and are less enterotoxic than V. cholerae serotype
1, Our results show that all the NAG vibrios are as enterotoxin as V. cholerae
serotype 1,

¥

It has been reported by Evans et a137 that secretory response to heat
stable toxin is rapid and short lived, whereas response to heat labile toxin
is delayed and more sustained. In the present study the outpouring. of fluid
started after a lag period of 2h and was sustained upto 18h, This indicates
that the enterotoxin of NAG vibrios is heat labile like that of V, cholerae
serctype 1. The heat labile nature of the enterotoxin factor(s) is furthex:
substantiated by the observation of negative suckling mouse assay which is
considered to be a specific model for heat labile enterotoxins only23. Results
of heat treatment also point towards the heat labile nature of the toxin. It
has been reported that the complete loss of enterotoxicity takes place at
569 for 30 min 14: , but in ocur study the enterotoxicity was completely lost
by exposing the culture filtrates to 60°C for 20 min. or 65°C for 10 min. The
relative heat resistance may either be duve to the presence of organic matter
in the medium which protects it from the.effect of heat or the enterotoxin
molecule itself is associated with some other factor(s) as has been observed
by many workersl4-16, 38-40

All the serotype strains of NAG vibrios were found to elaborate
vascular permeability factor, Majority of the strains produced induration
and a number of strains an additional necrotising and/or haemorrhogic
factor(s). The results of this study indicate that vascular permeability
factor can be used as an alternate bioassay for enterotoxigenicity of these
vibrios.
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The mechanism of action of cholera toxin has been shown to be mediated
via caMpd~43 ang chlorpromazine — a cAMP inhibitor hag been shown to block
the diarrhoeagenic action -of cholera and E,colil enterotoxins -4 . It has been
suggested by Lonnroth et a1?4 that cAMP levels may be regulated hy hormones
like PGs and 5~HT, In this study, an attempt was made to elucidate the mode
of action of the NAG vibrio enterotoxin. It was cbserved that PG and 5-HT do
not play any role in the causation of diarrhoea by NAG vibrics. However,
chlorpremazine reduced the outpouring of fluid by 60-70% indicating that the
enterctoxin of NAG vibrios may act through mediation of cAMP.

Negative Sereny's test in this study implies that NAG vibrios lack
invasive ability although occasional reports ¢f systemic vibriosis are avail-
able3+8+47  pobins-Brown et all6 were also unable to produce keratoconjuncti-
vitis by a strain isolated from a case of systemic vibriosis although they
could show invasion of the intestinal mucosa. This discrepancy might be due
to low invasive potential of the organism. ’

Enterotoxicity and PF activity of majority of the culture filtrates of
NAG vibrios when tested in rabbit illeal loops and skin were ccmpletely
neutralized by choléra antitoxin indicating similar activities of the twe
toxins in these biological models. Those culture filtrates which were only
partially neutralized might have contained more toxin molecules that could be
neutralized by the available titre of the antitoxin. It has also been shown
that NAG vibrios elaborate a large amount of LPS in culture medium48,49 which
might have interefered with complete neutralization of enterotoxicity and
vascular permeability. Another possibility is that certain enzymes produced
by NAG vibrios might have an additive effect and naturally an antitoxin to
pute choleragen would be unable to neutralize such a factor,

Complete neutralization of enterotoxic and PF activities of most of the
culture filtrates of NAG vibrios by antitoxin to E.coli LT indicates that the
two toxins are similar in biclogical activity. Partial neutralization of scme
culture filtrates might be either due to presence of more toxin molecules or
due to presence of other biologically active factors.

Induration and dermonecrotic factors were not constantly associated with
PF indicating that timey may be unrelated to enterotoxin. Both cholera and E.col?
LT antitoxing could neutralize the induration factbr of NAG vibrios though
less efficiently tha PP. This might be due to the presenceé of certain other
factors, such as blanching factor as observed in E.coli LT (Finkelstein et al
1976} . .

Eleven culture filtrates of difference serotypes of NAG vibrios gave
precipitin bands in gel diffusion indicating that cholera toxin and enterotoxin
elaborated by NAG vibrios are immunologically identical. The remaining culture
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filtrates did net give an precipitin bapd, 6 of them even when congentrated

10 times. However, Pinkelstein {personal cemmunication) observed that 100
times concentration of F.epli culture filtrate was required to get a precipitin
band with chelera antitoxin.

Tmeunediffusion studies with F.eol? LT antitexin and culture filtrates
of NAG vibries failed to give any positive results, probably because the
culture filtrates contained less toxin to give positive precipitin band in gel.

Al) these results indicate that the observed differences in toxigenicity
of NAG vikrios are quantitative rather than gqualitative and enterotoxins of
V. cholerae serotype 1 and serotype other than 1 are similar in their
biolegical activity and at least some of them are immunologically identical
as well, It is also indicated that the enterctoxins of NAG vibrios are similar
to E.eplf LT in their biological activity.
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Discussion
Dr. Rabbani

Q. Have you measured cyclic BMP and adenylate cyclase activity in
chlorpromazine treated animals?

A. Yes.

Q. Whether chlopromazine was given prior to or after challenge with
Vibrio eholerae?

A. It was given prior toc the challenge.
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Dr. Shama

What was the significance of passages increasing enterotoxin production
by NAG strains. Does it indicate a phenotypic change?

The capacity of producing toxin is decreased in all strains when kept
in the laboratory. It may be different phenomena rather than phenotypic
charge.

Dr. Khan

Did your estimate show rise in vibriocidal titre? Was it for human or
animals? If so, what is the result?

There was rise both in animals and humans.

Dr. Panikar
What is the source of your NAG strains? Are they all from patients?

All from patients who are mostly from India, some were from abroad
also.

Dr, Aziz

We could not find any skin permeability factor (PF} activity for NAG
vibrios. However, we found skin necrosis at injected sites. Did

Dr. Sanyal note any gqualitative difference between the bluing caused

by NAG vibrios and Ol~-group of vibrios. :

We noted induration with vibrio cholerae Ol type and necrosis with NAG.

Necrosis is not related to enterotoxin. SKin test is not a good
assay for measuring NAG enterctoxin.

Dr. Ganguly
Normally common antigens between ETEC and Vibrios has been demonstrated
in yield diffusion. In fact only a single band was seen which showed

a like of identity. What was the reason?

The antisera used was prepared against cholera antigen.
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Dr. Deb

vou have mentioned that all the NAG strains tested by you were
pathogenic. Were these strains isolated from human beings or
environment?

From human beings.

What percent of NAG strains isolated from environmental sources are

toxigenic in your study?

Toxin production is different from strain to strain, if given passage
then the strains become positive.
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ABSTRACT

Rectal mucosal morphology were studied in normal volunteers and in
patients with amoebic dysentery, shigellosis, unclassified dysentery and
ulcerative colitis in Bangladesh. Essentialily no difference was cbserved
in the morphology of normal Bangladeshi volunteers and Europeans. Sigmoido-
scopic examinations in 11 cases of amoebic dysentery diagnosed by observance
of E.. histolytica trophozoites, showed ulcerative colitis - like diffuse
inflammation in 5 and patchy ulcers in the rest.. Histological appearances
in 5 were similar to those of ulcerative colitis while rest had focal
collection of mononuclear cells. E, histolytica was observed in the mucosa
of 3 cases only. Shigella flexneri (3 cases) and sonnei (1 case) produced
sigmoidoscopic appearances similar to ulcerative colitis while histology
showed marked neutrophilic infiltration in 2 cases and focal collection of
round cells in two. BAmong 13 unclassified dysenteric cases, sigmoidoscopic
and histologic appearances were similar to ulcerative colitis in 8 and patchy
inflammation or ulcers in the rest. Sigmoidoscopic and histologic features
of 5 ulcerative colitis cases were similar to Eurcpeans. BAmoebic dysenteric
and even non-specific dysenteric cases responded promptly to tinidazole
therapy within one week in majority cases and between 2-3 weeks in the rest.
Before confirming ulcerative colitis, antiamoebic therapy should be tried in
countries with endemic amoebiasis.

INTRODUCTION

Morpholeogical examination of the rectal mucosa can be helpful in the
diagnosis of dysenteric disorders, For proper interpretation of the normal
spectra of the rectal mucosal is essential but this has not been widely
studied in many geographic areasl. This becomes all the more relevant in view
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of the variaticns in the morphology of the jejunal mucosae in the various
geographic areas where these have been studied2.3,4,5,

The purpose of the present study was to delineate the morphology of
rectal mucosa of subjects with dysenteric symptoms and normal population.

MATERIALS AND METEHODS
Subjects - Only adult subjects were studied.

Normal wclunteers: Twenty normal volunteers participated in this study.
Informed consents were obtained from them before inclusion in the study. All
of the subjects were professional blood donors and were paid a fixed sum for
the participation.

Subjects with dysenteric symptoms: Thirty three subjects in this category
had complains of diarrhoea with mucous, pus and blood. No consent was needed
for inclusion in the study as they were subjected to standard investigations
{(vide infra) for treatment.

Methods ~ All the subjects were examined clinically,

Three consecutive faecal samples were examined microscopically from the
normal volunteers. None of these samples contained cysts or trophozoites of
Entamoeba histolyttea. Eight had ova of helminths in the faecal samples.

A fresh faecal sample was examined from all the dysenteric subjects.
Eleven had trophozoites of Entamoeba histolytica in their feeces and they were
diagnosed as cases of amoebic dysentery. Faecal samples from all the remaining
subjects were cultured for shigella. OShigella flexneri was isolated from three
and sonnet from one, These four subjects were labelled as cases of bacillary
dysentery. Five of the remaining subjects were known cases of ulcerative
¢olitis. They presented during an acute episode and they were diagnosed on the
basis of clinical presentation, endoscopic, radiologic and histologic
appearances. The remaining 13 subjects were labelled as cases of unclassified
dysentery.

All the subjects were signcidoscoped without prior preparation and the
findings were recorded; a rectal biopsy was taken from the posterior wall
about 10 cm., from the anal margin or from the most abnormal looking area. In
the case of an ulcer, biopsy of the margin was done. The rectal biopsy
specimens were subjected to standard histological examination.
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RESULTS

Normal volunteers: Sigmoidoscopic appearances of the rectal mucesa in all
the volunteers were similar to those of the normal European population. ‘ALl
had intact mucosa with normal vascular pattern. However patchy erythematon
areas were more frequently seen than what is seen in the Eurcpeans. ‘

Histologic appearances (Fig. 1} of the rectal biopsy specimens were
similar to the western population. They had usual number of goblet cells,
surface epithelium was normal and the lamina propria contained usual types and
numbers of round cells. :

Amoebic dysentery: Sigmoidoscopic appearances of the rectal mucosa in 5
of the 11 amoebic dysentery cases were similar to those of acute severe
ulecerative colitis. The mucosa was diffusely inflammed and covered at placesj
with blood and pus. In the remaining 6 cases the mucosa had patchy ulcers
which were covered with dirty grey pus. In these cases the areas intervening
the ulcers were either near normal or showed mild inflammation.

HEistological appearances in eight of the amoebic dysentery were similar
to those of acute ulcerative colitis {Fig. 2), The mucosa was markedly
inflammed, The lamina propria was infiltrated by both polymorphs and round
cells. These changes were confined to mucosa in almost all places. crypt
abscesses were found less often as compared tc a typical case of acute ulcera-
tive colitis. Goblet cells were somewhat depleted but not to the extent of
that seen in ulcerative colitis., At places the mucosa was ulcerated.
Purulent exudate could be seen at places ocutside the mucosa. In three instances
trophozoites of Entamoeba histolytica were seen in the mucosa.

In the remaining three cases the histology revealed foczl collections of
mononuclear cells with some polymorphs.

Shigella dysentery: Sigmoidoscopic appearances of the rectal muccsa in
all three cases with S, jlexneri and one case with 5, sonnel were similar to
those of acute ulcerative colitis. ’

Histology showed marked neulrecphilic infiltration of the lamina propria in
2 cases (Fig. 3). The remaining two cases showed only focal collections of
round cells. None of the biopsies showed crypt abscesses and there was only
mild goblet cell depletion.

~

Ulcerative colitis: The sigmoidoscopic and histologic appearances in
all of the five ulcerative colitis cases were similar to what had been described
in the Europeans (Fig. 4).
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Fig. 1l: Normal rectal mucosa
(x240)

Fig. 2: Amoebic
proctocolitis with
one crypt abscess
{x240)
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Fig. 3: Shigella dysentery -
(x240)

Fig. 4: Ulcerative
colitis (x65)
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Unclassified dysentery: Sigmoidoscopic appearances in eight of the 13
cases were similar to those of acute ulcerative colitis, The remaining five
cases showed patchy inflammation or ulcers.

Histological appearances of the eight cases who mimicked ulcerative
colitis on signoidoscopy also were similar to ulcerative colitis (Fig. 5).
The remaining five cases showed patchy inflammation consisting mainly of
round cell infiltration of varying intensity. There were superfician ulcers
at places.

DISCUSSION

Contrary to our expectations the morphology of rectal mucosa in normal
volunteers from Bangladesh were indistinguishable from the normal Europeans.
Considering the differences in the diet and the frequent presence of helminths
in the ceclon in Bangladesh, this was surprising. To confirm the observations,
the paraffin blocks were sent to the Department of Pathology, John Radcliffe
Hospital, Oxford where these were mixed with similar blocks From normal
Europeans and the parapared slides were blindly assessed by one of us (JP).

No appreciable difference could be found between the Bangladeshis and the
Burcpeans.

Similar sigmoidoscopic appearances of the rectal mucosa in amoebic or
shigella dysentery and ulcerative colitis has been observed by many authors6'7'l.
In addition we observed that in some cases of amoebic dysentery there were
patchy ulcers with comparatively normal mucosa in between. Whether these
differences in the sigmoidoscopic appearances depends on the age of evolution of
the disease have not been assessed by us. The histology of the rectal mucosa
from most of the patients with amoebic dysentery were also seen to be similar
to that of patients with ulcerative colitis, however some guantitative
differences were observed between these two groups of patients. Prathap and
Gilman® did not fina crypt abscess in patients with amoebic dysentery, while
Whitehead! observed only some poorly formed crypt abscesses. We observed some
well-formed crypt abscesses but these were few and far between,

Contrary to the above observations’+8rl some of our patients with amoebic
dysentery showed only focal collections of round cells, This was also the
experience of Prathap and Gilmanb.

All cur patients with amoebic dysentery had vegatative form of Entamoehba
histolytica in stool. E. histolytica was however cbserved in three out of the
11 rectal biopsy specimens. It was concluded that absence of E. histolytica
in rectal biopsy specimens does not negate the diagnosis of acute endemic
amoebiasis, antiamoebic therapy should be tried before making a diagnosis of



Fig. 5: Unclassified dysentery
(x65)

ulcerative colitis. All our patients with unclassified dysentery responded
promptly to antiamoebic therapy.

To our surprise we did not find any flask shaped ulcer in any of the
amoebic dysentery cases. Whiteheadl claimed that flash shaped ulcers are
typically found in rectal biopsy specimens from patients with amoebic dysentery.
Dlcers in the study patients were non-specific in character. When amoeba is
not demonstrable, there is no pathogomonic tissue changes under light
microscopy in amoebic proctocolitis. We did not examine the tissue samples
with recently described methods which have been claimed to be superior for
demonstrating amoebia in the tissues”.

The histological appearances of shigella cases alsc were non-specific.
Neutrophilic infiltration tended to be more marked and goblet cell depletion
less marked than what is expected in non-specific inflammatory bowel disease.
These differences are quantitative and not of quzlitative nature.
Histological changes in shigellesis can sometimes be patchy as was the case
in amoebic dysentery. Shigellosis can be diagnosed only by growing shigella
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from faeces. Shigellosis being a self limiting disease, should not create a
proboem for differentiating from ulcerative colitis in long termlo.

Sigmoidoscopic and histologic appearances of the five ulcerative colitis
cases of this series were similar to those from western countries., Only five
cases could be collected in one year from the only gastroenterology init in
Bangladesh. This is a reflection of the rarity of the condition in
Bangladesh, Nagaratnamll reported 16 cases from Sri Lanka and stated that the
condition is not very uncommon; the authors did not mention the time pericd
during which these 16 cases were collected, All our patients with ulcerative
colitis received a course of antiamoebic therapy without any appreciable
relief,

We could not make a definitive diagnosis in 13 cases Leaving the five
cases with ulcerative colitis, these constituted abcut 50% of the total
dysenteric subjects. There are several possibilities: some of these subjects
had amoebiasis or shigellosis and had taken some medication before reporting
us; although they denied taling any drug. BAs mentioned earlier we did not
use any special stains for demonstrating amoeba in the tissue: We treated
them with a course antiamoebic agent (tinidazole) and eight of them showed a
prompt response (in 1-2 days). This led us to beiieve that they had amoebic
dysentery. The remaining five subjects recovered by 1-2 weeks and hence they
were unlikely to be cases of ulcerative colitis. We did not look for
campylobacter for any other infective agents.

Contrary to the cbservations of Dickinson, Gilmour and Mc:lelland12 we
did not as a whole find histology of the rectal mucosa of particular
diagnostic value except those cases where amoeba could be seen in the biopsy
specimens. In our opinion, before making a diagnosis of ulcerative colitis
a course of antiamoebic agent should be tried in countries with endemic
amoebiasisg,
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Discusston

Comments Dr. Ganguly

We had carried out a similar study and reported it in one of cur meetings
mainly to differentiate between lesions in amocebic colitis and other

form of colitis, We observed a large number of monocytic infiltrations,
In amcebic colitis we observed eosinophilic infiltration otherwise it was
very difficult to differentiate them. The PAS staining should be used

to demonstrate amoebiae. In shigellosis mononuclear cell infiltrations
have been seen by us.

Dr, De

Do the rectal mucesa return to normal following amoebic dysentery?

Yes, Rectal mucosa returns to normal.

Dr. Anand

In our own study we found some mucosal abnormalities even in normal
subjects. What was the criterion of selection of "Normals"? How

do you differentiate Amoebic celitis from ulcerative colitis?

Absence of amoebic antigens was the criterion used tissue culture
method was used to differentiate between amoebic cclitis and ulcerative
colitis.

Dr. 5, Alam

Did you find any patient with ulcerative colitis? If it is so, what was
the morphological finding of the rectal mucosa?

Absence of goblet cells was the findings.



CHARACTERIZATION OF CAMPYLOBACTER SPECIES ISOLATED

FROM PATIENTS SUFFERING FROM GASTROENTERITIS
M.I. Hug, R. Glass, and A,K.M.G. Kibriya

Internaticnal Centre for Diarrhoeal
Disease Research, Bangladesh
G.P.O. Box 128

Dacca-2

Bang ladesh

ABSTRACT

Campylobacter fetus ss. jejuni has been recognized as pathogen for
human and animals since early 1950's. As with other intestinal pathogens,
infection with Campylobacters deces not always produce symptoms; asymptomatic
excretors and mild cases are also commonly found.

The isoclation of Campylobacter requires specialized media and culture
condition. Direct plating onto agar plate containing selective antibiotic
has been preferred. Different media have been tested and Brucella agar medium
containing 5% sheep blood and 5 antibiotics in different concentrations have
been found most suitable, The plates to be incubated at 42°C under conditions
of reduced oxygen tension, preferably with added Carbon dicxide. Various
characterizing methods such as a) growth at 42°c and 25°c, b) growth in
HpS and d) sensitivity to various antibiotics has been used.

The incidence of Campylobacters were found to be more (l0-16%} in age
group O~10 years and less, (2-8%) in the elder age group. The characteristics
of Campylobacter isolated from patients have been described in detail.
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ABSTRACT

In two slum areas of Calcutta 383 children below 5 years were closely
observed (six days-a-week) for three years in an attempt to study the various
facets of diarrhoeal diseases. In one area 18l children were provided with
prompt oral rehydration therapy as soon as diarrhoea occured. The nutritional
improvement in this group was not found to be different from those in the
contrcl group after the three-vears of surveillance, However, a statistically
significant {P < 0.0l} difference in the weight and height gains between the
malnourished children of the above two groups was noticed. Children with
malnutrition suffered from higher incidences of diarrhoeas, compared to the
nutiritonally normal ones.

INTRODUCTION

Acute diarrhoeal diseases are known to cause high morbidity and associated
mortality, specially among the children in the developing nations. Compared
to well nourished children, the malncurished children are reported to have
higher incidence of diarrhoeas which fre%uentl{ tends to recur and are often
associated with high case-fatality rates »3,5,11, 1t has been suggested that
unless water and electrolyte losses are promptly corrected, diarrhoeal
diseases produce malmitrition even in normal children, this has been demonstra-
ted amongst hospitalized diarrhoeal children’. However, very few reports are
available to show the long-term effect of prempt correction of water and
electrolyte losses on the nmutritional status of the diarrhoeal children at the
community level. The present study was an attempt to determine this objective.
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MATERIALS AND METHODS

Two typical slum areas (Corporaticn Ward Nos. 33 (Area A) and 35 (area B))
in Calcutta were selected for the study, which was carried out during a perieod
of three years between 1977 and 1980. Before the study began, an initial
survey was conducted during 1977 to collect and compare the socio—economic
status, educational level, sanitational facilities and their utilisation,

- family size, age, sex and the nutritional status of the population in the two
areas.

One hundred and eighty-one children in Area "A" ( ORS group) and 202 in
area "B" (control group) {total 383} below the age of 5 years were selected for
the prospective study. During the entire period of the study all families
were under a close six~days-a-week surveillance hy teams headed by physicians.
Each visit was accompanied by enquiries to detect incidences of diarrhoea
among the children. In area "A", mothers or other females (care-takers of
children} were provided with packets for half a litre oral rehydration solution
(W.H.O. Formula*) and a plastic container to measure 500 ml of water. The
preparation, and the method and dose of administiation of the ORS was also
demonstrated. No oral rehydration therapy was available to the children in
area "B" which served as contrcl. In both the areas mothers were asked not
to withdraw nermal feeding (including fluids) specially breast feeding, during
diarrhoea. All mothers were instructed to take their child tc the nearby
Infectious Disease Hospital in case of any emergency. All the diarrhceal
episcdes in both areas were recorded in standard proforma by the physicians.
The actual amount of ORS consumed for each episode ¢f diarrhoez was measured
and recorded.

Weights and heights of all the children {383) with minimum clothing were
measured before the study began and every three months thereafter. Weights
were measured to the nearest 100 gms using level actuated balances (SECA, West
Germany) . Heights were measured to the nearest 1 mm using infantometers
having bigger measuring scales.

Stool samples of all the diarrhoea incidences among the study children
were bacteriologically examined, following standard procedures, to detect the
etiologic agents.

RESULTS

The age distribution of the 383 children are presented in Table 1, There
were 123 families in area "A" and 139 in area "B" having a total of 383 child-
ren under 5 (1.5 children per family). Percent distributions of the children

* Sod. Chlor., 3.5 gms, Sod. Bicarb. 2.5 gms., Pot., chlor. 1.5 gms.,
Glucose 20.0 gms., for one litre of solution,
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in different age groups were similar in both the groups.

Table 1. Age Distribution of Study Children in Two Areas

Area "A" Area "B"
Age Group No. of No, of Total in
{Months) Children % Children % Two Areas
< 12 41 22,7 33 16.3 74
12 - 23 43 23.8 33 16.3 76
24 - 35 36 i9.9 49 24.3 85
6 - 47 34 18.8 38 18.8 72
48 - 59 27 14.9 49 24.3 76
¢ - 59 181 100.0 202 100.0 383
Total No. of
Families 123 139 262
No. of Children*
Per Family 1.5 1.5 1.5

*Below 5 yearé

Initial survey revealed no difference in economic status, educational
level of mothers, availability of water sources within thehouses and water
storage habits among the families of the area "A" and "B" (Fig. l). The
monthly family income of about 85-89% of the families were below Rs. 500/-
(approx.$ 65.00 U.S.} per month. About 75-78% mothers' educational levels
were upto primary school or below, 76-77% families had no water source within
the house., Most of the families (60-62%) stored water without cover.

However, there was a big difference in the sanitary latrine facilities
amongst the two areas. Until very recently both the areas had service
latrines (manually cleaned). A few months before the initial survey was
carried out all the service latrines in area "B" were replaced by the sanitary
latrines, but without any water-flushing system. People had to carrxy water
from cutside to flush the pans after defaecation. &s stated-earlier most of
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houses have no water sources. Water was brought from outside for every
purpose including water for flushing the latrines. Obviously this was not
easy, and latrines remained mostly dirty. Thereby the advantages of sanitary
tatrines were virtually lost and there was no practical difference in the two
areas as far as latrine facilities were concerned. This was further supported
by the Fact that diarrhoeal episodes per 100 children as well as enteropatho-
gen* detection rates in both A & B groups, during the first six months of

surveillance were almost similar (Table 2), inspite of the sanitary latrines
in area "B".

Table 2. Diarrhoeal Incidence and Enteropathogen Detection Rates in Two Areas
During First Six Months

Diarrhoeal Episcdes Per Enteropathogen Detection
Area 100 Child/6 Months Rate (%)
A 61.9 11.6
B 56.9 10.4

YThese included enteropathogenic E.colti, V. cholerae, V. parahaenolyticus,
Shigella, Salmonella and E. histolytica
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Initial heights and weights of the study children are shown in Table 3.
The mean weights and heights of different age groups in two areas were similar.
According to the Gomez classification® 68.4% of the study children were
nutritionally normal, 21.5% were in grade I, 8,.2% in grade II and 1,9% in
grade III of malnutrition. '

Table 3. Initial Heights and Weights of the Study Children

Age Groups Méan Weight (kg} Mean Height {cm)

{In Months) Area "a" Area "B" Area "a" Area "B"
< 12 5.8 5,9 61.2 61.9

12 -~ 23 - 7.6 8.3 72.7 75.2

24 - 35 9.5 9.5 80.7 g8l.1

36 -~ 47 11.2 lo.8 89,1 88.6

48 - 59 12.4 12,8 93.2 95.8

During the first year of the study there were 421 episodes of diarrhoea,
the profile of which are presented in Table 4, One hundred seventy-nine
(46.7%) children suffered from diarrhoea during the period, 107 {(27.9%) had
two or more episodes. Number of episodes per 100 child per yeaxr was 110.
Average number of loose motions per episode was seven and mean duration of
diarrhoea was 35 hours. It was interesting to note that 99.5% of the
diarrhoeal episcdes were mild in nature and only 0.5% were moderately severe
and none was severe,

Average consumption of oral rehydration solution for each diarrhoeal
episode in the area "A" was 500 ml.

The malnourished children suffered from high incidence of diarrhoea than
the nutritionally normal children as would be evident from Fig. 2, 46.7% of
the normal children, 53.1% of the grade I, 71% of the grade Il malnourxished
children had diarrhoeas during the study period. However, the diarrhoea
incidence among the grade III malnourished children was found to be 28,6%.
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Table 4. Profile of 421 Diarrhoeal Episodes Occuring in Two Areas During the
1st Year of Study -

No. of children in study area : 383

No. suffered from diarrhoea : 179 (46,7}

Total No. of diarrhoeal episodes : 421

No. of episodes per 100 children per year : 110

No. of children with 2 or more diarrhoeal episodes : 107 (27.9)

Average number of loose stools per episode . 7

Mean duration of diarrhocea : 35 hours

Mean volume of oral rehydration solution consumed

per episode : 500 ml

No. of episodes with degrees of severity -
Mila : 419 (99.5)
Moderate : 2 {0.5)
Severe : Nil (=)

N.B. Figures in ( ) indicaté percentage
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The nutriticnal changes of the children after the three-year period of
surveillance, are presented in Table 5. 'The overall weight gain in the "a"
{oral fluid) group was 4.6 Kg as against 4.4 Kg in the control group. Similarly
overall gain in height in the "A" (oral fluid) group was 21.2 cms and 20.9 cms
in the control group. There were no statistically significant differences
(in the gains in weights and beights in the two groups).

Table 5. Nutritional Progress in Two Groups after a Three-Year Period of

Surveillance .
Gain in Weight (Xg} Gain in Height (cm)

Age Groups Oral Fluid Control Oral Fluid Control
(In Months) Group Group Group Group
< 12 5.6 5.1 27.9 29.4
12 - 23 4.5 4.7 21.5 20.4
24 - 35 4,5 4.1 20.1 20.3
36 - 47 4.4 4.1 19.4 17.9
48 - 59 3.9 4.3 17.1 18.0
o -~ 59 4.6 4.4 21.2 20.9

Nutritional status of the two groups during different time periods are
presented in Table 6. There were no significant differences in weight and
height gajns during time periecds.

Among the nutritionally deficient children of group A & B the overall
weight gain after three years was 4.8 Kg in group A (ORS group) as against
4.1'¥g in group B (the control group). This difference was found to be
statistically significant (P < 0.0l1). Similar significant difference in
height-gain was also observed between the study and the control group.
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Table 6. Nutritional Progress in Two Groups puring Different Time Periods

Gain in Weight (Xg) Gain in Height (Cm)
Age Groups Oral Fluid Control Oral Fluid Control
{(In Months) Group Group Group Group
Upto 1 year 1.8 1.6 8.4 7.9
Upto 2 years 3.0 3.0 14.7 14,3
Upto 3 years 4.6 4.4 21.2 20.9

DISCUSSION
Between 1975 and 1977 studies conducted in Philippiness, Laoslo,

Turkey4 and Iran2 have shown that during relatively shorter span of studies
(1.5 to 7 months) there were significantly higher weight gains in the group
_of children treated with oral glucose-electrolyte sclutions compared to those
in the contrcl groups. The current study, however, failed to demonstrate
significant or even appreciable difference in weight-gain between children
treated promptly with oral rehydration therapy and the control group during the
long-term period of surveillance. Even after the completion of one and two
year pericds, significant differences in weight-gains could not be detected
between the two groups. This finding was further supported by a recent study
in Philippines (unpublished)} which has shown that there were no long-term
effects on weight-gain in children who received oral therapyg. In the Calcutta
study absence of weight-gains in the study group could be attributed to the
very mild nature of the diarrhoeal episodes as cbserved in these children
{99.5% of these diarrhoeal episodes were mild in nature and not a single case
required hospitalization). On the othgr hand the studies concucted in
Philippiness, Laonlo, Turkey4 and Iran® dealt with more severely dehydrated
children {some of whom had died) who required attendance in the clinics.

Emong the malnourished children, on the other hand, the nutritional
progress (as shown by weight-gains) in the oral therapy group was found to be
significantly higher (P < 0.01) than those in the contrel group. This may
possibly be explained by the fact that malnourished children in the control
group, due to recurrent incidences of diarrhoea (Fig. 2}, suffered from poor
nutritional progress. The malnourished diarrhoeal children in the ORS group
receiving prompt replenishment of water and electrolyte losses through oral
therapy, however, could continue with their normal feeding thus maintained
a better progress.

As shown in Fig. 2 the malnourished children in both groups suffered from
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higher incidences of diarrhoea which further supported the observations of the
earlier workersts3.11
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Discussion
S.C. Sanyal
0. Did you lcok for ETEC? If so by what techniques?

A, Not always when tested sera was used.

Q. What set of antisera for EPEC did you use?

A. 14-18 serotypes - DIFCO (commercial).

Nigar Shahid
Q. Had the usage of the latrines been locked into?

A, People are not using latrines,

R, ISZQTH

Q. 1} Have you chserved any difference in the success and failure rate
oral therapy between cholera and non-cholera?

2 Whether tetracycline have been used in.the cholera cases?
A. 1 .Zmongst 50 total cases there were 10 cholera cases.

2 Yes, in all cases tetracycline was used,

in
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ABSTRACT )

A large single dose (SD) of ampicillin (100 mg/kg} was compared tc a
conventional 5 day course {MD) of ampicillin (100 mg/kg/24 hr) for the treat-
ment of shigellosis in a randomized trial.” Adults and children in both
groups were of similar age, and had comparable clinical and laboratory
findings. In the SD group, clinical relapses were seen in only one of 23
children and in none of 26 adults, None were seen in MD patients, (24 adults,
18 children). Bacteriological relapses were observed in six of 26 5D adults
compared to © of 24 MD adults, {p < .05). Four children, all below 4 years
of age, relapsed bacteriologically in the SD group, compared to 1 child in the
MD group. Adults and children in hoth the SD and MD groups had an egual
decrease in stool frequency and the number of fecal leukocytes. Fecal F. coli
from patients given SD had less resistance to ampicillin on the 4th day and
7th day after therapy, than those from the MD patients, but there were no
differences 2 weeks after therapy. Invasive E. col? was found in 2 of 18
(12%) Shigella-negative dysentery patients, and made up apprcximately 23 of all
clinical bacillary dysentery patients studied. 8ingle dose ampicillin is
clinically effective therapy for shigellosis in adults and children over the
age of 3.

INTRODUCTION

Tetracycline given as a single large dose has been effective therapy for
shigellosis when used in well nourished adults with generally mild diseasels
However, in developing countries, Shigellae species are freguently resistant
to tetracycline?s3, ampicililin resistance in Shigellae, although common 1n
developed countrles, is unusual in developing countries such as Bangladesh '8,
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in a previous study in Bangladesh, we compared high dose (150 mg/kg/24 hr)
versus low dose (50 mg/kg/24 hr) ampicillin therapy in adults and children with
severe shigellesis., There were no differences in either the clinical or
bacterial response between the two regimensT.

Single dose ampicillin therapy of severe shigellosis, if effective, would
provide a single treatment regimen of low cost, and yet give a maximum of
dispensing contrecl. This study compared the results of therapy in shigellosis
patients treated with either a single large dose of ampicillin or a convention-
al multidose regimen.

MATERIALS AND METHODS

Patients over 2 years of age, with a history of passingblcod and mucous
in their stools for less than 1 month and who had not received ampicillin
before coming te the hospital were considered potential candidates for the
study.

Those patients whose stool on microscopic examination showed mucous and
white cells, did not have hematophagour trophozoites of Entamoeba histolytica
i.e. a bacillary exudate, and who were able to tolerate oral medication were
considered eligible for the study., Patients were divided inte two groups:
adults {more than 10 years) and children (2-10 years). Patients in each group
were randemly assigned (by lottery} tc one of two treatment groups.

After initial randomization, patients were excluded if: 1) shigella was
not isolated, 2) the white count was over 45,000 mm3), 3) ampicillin-
resistant shigellae were isolated, or 4) patients did not complete 7 days
of observation in hospital.

Treatment

Patients received one of two treatment schedules. One group received
100 my/kg of ampicillin (maximum of 4.0 grams) given as a single dose (SD)
on the day of admission. The other group received multiple doses (MD) of
100 mg/Kg/24 hr of ampicillin given at six hourly intervals for 5 days. ALl
patients were hospitalized for at least 7 days; they were requested to return
for examination during the first ard second week after hospital discharge.
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Patient Evaluation

Patients had an initial history, and physical exam done, and X-rays of
the chest and abdomen performed. Proctoscopy was done on admission and weekly
thereafter., Patients were questioned daily about the presence of abdominal
pain and tenesmus. The freguency, consisténcy and the presence of blood in
the stool were recorded daily. Axillary temperatures were taken every 4 hours.

On the day of admission and on days 4, 7, 14 and 2! after admission
patients had a complete blood count, serum specific gravity and microscopic
examination of stool, perforsed. Rectal swabs for bacteriologic culture were
taken during prcctoscopy and daily fer the first 4 hospital days, on the day
of discharge, and.on each follow-up visit,

Quantitative counts o§ gram negative aerobic bacterial in stool were done
in 68 sequentially selected patients,

Laboratory Studies

Microscopic Exam - A mmall aliquot {1-2 mg) of stool was emulsified in
saline and the number of white cells (pus cells) per high power field were
counted. No attempt was made at defining these ceils further. Another
porticn of stool was emulsified in methylene blue. Cells, in which a distinct
segmented or band nucleus could be seen were defined as fecal leukocytes and
were enumerated per high power field. Diffusely staining cells in which the
nucleus was- pyknotic or disrupted were not counted.

-

Bacteriologx

Rectal and proctoscopic swabs were streaked onto MacConkey, Shigella-
Salmonella (88) agar and Taurccholate-Tellurite—Gelatin agar. After 18 hours
incubation at 37°C lactose negative colonies were identified by routine
methodss'g. :

Aerobic quantitative cultures were performed on stool samples by diluting
1 gram of stool in 9cc of phosphate buffered saline [PBS). Tenfold dilution
in PBS were made. A O.lcc aliquot of diluted stool was streaked by glass
roller onto MacConkey agar containing either no ampicillin or 200ug of
ampicillin. Different bacterial colony types were counted and then picked for
identification. F,coli were defined as ampicillin sensitive when there was
4 tenfold or greater difference in the CFU's found on the ampicillin free
MacConkey plate compared to the same agar plate containing 200 ug of ampicillin.
Conversely, if the difference in the CFU's of F.coli on the two agar plates
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{0 versus 200 ug of ampicillin) was less than 10 fold, the F.coli, population
of the stool sample was defined as resistant.

Two individual lactose fermenting colonies (LFC) and a pool of 10 LFC
were picked from the agar plate not containing ampicillin and streaked on
nutrient agar slants. '

one of the:individual colonies as well as the pool of 10 LFC were tested
for heat labile (LT} and heat stable (ST} enterotoxins by the Chinese Hamster
Ovaryl0 and infant mice assayll. Thirty-one randomly picked shigella patients
had their E.coli pool tested for guinea pig corneal invasion {Sereny test)} ™.
Also, 14 patients from whom shigella was not isclated, had 10 individral LFC
colonies tested for invasion.

The minimal inhibitory concentration of 76 shigella isolates to ampicillin
was determined by the tube diluticn methodl3, ’

Data Analysis

A patient was defined as a clinical failure when, 1) dysentery either
did not abate or recurred 7 or-more days after the institution of therapy, and
2) stool cultures continued to show the same species of shigellae as isolated
on admission.

Bacterial failure was defined as any patient who had shigellae species
isolated 3 or more days after the start of therapy.

The characteristics and response to therapy of the 2 patient therapy
groups were compared using either the Student t test or the Chi Squaré test.

RESULTS

There were 132 dysentery patients eligible for randomization. Shigellae
was Isolated from 108 (823%) of these patients.

Of the 24 shigella-negative dysentery patients there were 2 adults har-
boring Vibrio parghaemolyticus, and one child with Salmonella group E,
Another adult was eventually diagnosed as having idiopathic ulcerative colitis.
Four additional patients haé Heiberg Group III vibrio-like organisms isolated
and no other recognizable pathogen. The remaining 16 patients had no potential
pathogens recovered by routine bactericlogy. Fourteen of these 16 dysentery
patients in whom no pathogen was isclated had their LFC's tested by the Sereny
test and two patients (14%) had L¥FC's (both E.cold) isolated which invaded the
guinea pig cornea (Sereny positive).' No IFC's tested from the four patients
with Heiberg Group III vibric-like isclates were Sereny positive,
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Ninety-one of the 108 patients with Shigellae were suitable for analysis,
Of the 17 excluded patients, 3 had no more dysenteric stools after admission
ard are not included. Two children (one in each-treatment group) were
withdrawn because of symptomatic urinery tract infections caused by gram-
negative bacteria resistant to ampicillin, Four patients had a Shigella
flexneri isolated which were resistant to ampicillin (MIC over 160 ug/ml}, two
other patients had white blood counts on admission of over 45,000 cells per
cc3 and the remaining six left the hospital prior to completion of the study.
As seen in Table 1 both adult and children therapy (SD and MD) groups were
clinically similar.

Results of Therapy

Side effects from the medication were rare., A portion of the original
dose was vomited in two of the children in the single dose group. The amount
lost was estimated and given to the child within the next hour. Allergic
reactions and rashes were not seen,

Symptomatically, there were no differences in the rapidity of therapeutic
response between patients (adult and paediatric) in either therapeutic group
(Table 2), Fever lysed within 24 hours in both treatment groups except for
one SD and 3 MD children in whom fever disappeared on thé following day.

All patients in both treatment groups equally improved proctoscopically
after treatment and none worsened proctoscopically. Clearance of blood and
mucous from the stool was similar in both groups, six days after therapy 4
children and 8 adults in the single dose group had blocd or mucous in their
stool compared to 5 children and 6 adults in the multiple dose group.

Only one clinical failure occurred in a 3 year old child given a single
dose of ampicillin who relapsed with mild clinical symptoms (3-4 loose stools
and pus c¢ells on microscopic examination) one week after discharge.

Four of ten SD children 3 years or less were bacteriological failures
while none of the 13 older children (4-10) in the Sb failed bacterioclogically
{p < 0.02). In comparison there was only one bzcterial failure in the
multiple dose group and none in nine children, 3 years or younger, ({(compared
to’'SD group p < .05},

There were no clinical failures in adults treated with either treatment
regimen (5D or MD). However, both the number of shigella isolates after
therapy (Table 4) and the number of bactericlogical failures were significantly
increased in the adult SD grcup compared to the adult MD group (5 versus O}

p < . 02),
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Table 3. Characteristics of Adults and Children in the Ampicillin 8Single (5D} and Maltiple Dose (MD}
Treatment Groups™

On admission day

Mean ** mubher of
Treatment No. of Mean Duration of WBC Mean patients with
group patients age [(yrs) disease (days) in nm3 hematocrit fever > 38°%¢
Children SD 23 5 6 . 19.1 34 g
(£3) (£5) (t 6.2} (+ 4.3)
MD 18 5 4 15.5 34 11
{£2) (x2) (+ 7.5) (£ 2.9)
Adults sD 26 33 4 12.8 41 15
(+16) S (%2) (x 4.2) {+ 4.0}
Mb 24 37 4 11.9 40 9
(+16) {£2) {+ 4.0) (x 3.8)

* No significant differences were found in any characteristic studied between the SD and MD groups

** On admission



- 132 -

TABLE 2

Number and Type of Shigella Isolates on Admission of the
Single Dose and Multiple Dose Groups

Treatment®
Age groups group Shiga Flexneri Boydi Sonnet
Children SDb 13 10 ¢ 0
: (23)
Mb 8 9 1 0
(18)
Adults sh 8 12 4 2
(26)
MD 13 10 1 0
(24)

by

There were no significant differences in bacterial isolates between the SD and MD groups

) = number of patients examined
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TABLE 3.

Ampicillin Therapy

Clinical Response to Therapy in Shigella Patients Treated with Single {SD} and Multiple Dose (MD)

Day © DAY 4 DAY 7
Mean No. Mean HNo. Mean No.
Treatment® of stools Mean cells per HPF  of stools  Mean cells per HPF of stools Mean cells per HPF
Age group No, per day pus cells leukocytes per day pus cells leukocytes per day pus cells leukocytes
sD 23 22 49" 6 3 1 1 2 4 1
‘ (£1.3) {(£35) (+4) (xt2,9 (£ 9) (x4) 21 {(17)
Children
MD 18 18 40 5 4.6 14 2 -2 7 1
(x14) {(£20) (£3) (+3.0) (126) (£2) (1) {221) (x4}
sD 26 25 62 7 3 11 1 2 2 )3
(£21) (£38) {x7) {(£2.0) {+14) (£2) {+1} (1} (+1)
Adult
MD 24 20 59 5 3 13 1 2 1 1
(£15) (£35} (x4) (+2) {+12) (+1) (1) (4) (1}

%No significant difference between the two treatment groups was found



Number of Shigeila lsoiates and Bacterial Failures

TABLE 4

After Single and Multiple Dose Ampicillin Therapy
Days after therapy
Ho. of patients
Age groups 1 2& 3. 7 14 21 [with bacterial failure
. _ S0 (23)® 3 1 (15)2 () 4 (17%)
5 Children 4 1 1 p < .25
! MD (18) 1 1 (13) (1) 1 (6%)
2 0
SD {26} 5 3 (19) (18) 6 (23%)
5 1 0 p < .02)
Adults .
MD {24) 0 0 {18) (18) 0 {0%)
5 0 i
& () = the number of patients studies
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One asymptomatic adult SD patient had an ampicillin sensitive Shigella
flexmeri initially isclated; 14 days after therapy Shigella flexneri was again
isolated:; but now was ampicillin resistant {MIC > 200 ug/ml to ampicillin}.

Of the 76 shigella tested by tube dilution for ampicillin sensitivity,
all sensitive strains had an MIC to ampicillin of between 0,625 - 2.5 ug/ml}.

Quantitative Studies

There were no significant difference in the CFU's of shigella isclated
"from 26 patients with shigella dysenteria type 1 compared to 25 patients with
Shigella flexmeri (6.5 + 0.86 vs 6.7 + 0,93 log CPFU per gm stool).

Shigella counts dropped sharply after either type of ampicillin therapy.
Only two of 26 (8%) wulfiple dose patients and four of 28 (14%) single dose
patients still had countable numbers of shigella_{>lo3 log/ml) present one day
post therapy. ©On days 4 and on day 7 post therapy, only one patient {each)
in the SD group and ncone in the MD group had countable shigella.

In each treatment group (multiple and single dose) there was no difference
in the number of adults or children who had ampicillin resistant E.coli. -
These two age groups have therefore been condensed and analysed as one group.
As seen in Table 5, there were less SD patients with ampicillin resistant E.coli
in their stcols on day 4 and 7 compared to multiple dose patients. In both
treatment groups fecal flora rapidly reverted to normal following therapy.

None of the 60 LFC pools isolated from stocls of shigella patients were
positive for either ST or LT E,coli enterotoxin. In addition, none of the 31
IFC (probable E.coli) pools from patients with Shigellosis gave a positive
Sereny reaction, ’

DISCUSSION )

Shigellosis patients in both therapy groups {(SD-and MD} improved clinically
at egqual rates. This was measured objectively by fever, decrease in stool
frequency, the clearance of blood and mucous microscopically and pus cells and
fecal leukocytes microscopically from the stool. Since no placebe study was
performed it is impossible to compare either of these patient therapy groups
{(SD or MD) with the natural course of shigella dysentery.

Haltalin used colony counts of Shigella to document the failure of
Furazolidone therapy14. After one day of therapy with either the SD or MD
regimen there was a rapid reduction in shigella counts from a range of (105 -
108) ¢Fu's to less than 103 CFU per gram stocl in over 85% of the patients.
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Table 5

Ampicillin resistant E. coli in patients treated with multiple or single dose’

ampicillin therapy

Therapy group S Days after treatment
0 1 4 7 14
Sinal Numger of p?]tientsa o) ‘o 21/ * 19/ * 4 18/ * 4 Y
ingle with ampicillin resistant o P
dose fecal E. coli 33 (27%) 31 (68%) 34 (56%) 35 (51%) 20 (5%)

Total number studied

Significance 2tween
MD and SD groups NS NS p .00

Multiple Number of patients o+ * o+ *
dose with ampici’'in resistant 9/ 17/ % 0 27/
fecal E. coli 28 {32%) 25 (68%) 29 {93%)
Total number studied

p .06

*+0
83/ 31 (783)

NS (p

22 (23%)

A1)

a) A1l patients had at least 3 tests performed
*) Significant difference between baseline p < .05
+)  Significant difference between day 14 and others p .05

o}  Significant difference between next day tested p < .05
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Both children and adults given multiple dose ampicillin therapy responded
well; there were no clinical failures and only one bacteriological failure, a
5 year old child. "

Bacteriological failuyre in adults treated with a single dose of ampicillin
occurred in 23% of patients, but was not associated with clinical failure.
Similarly in the U.S.A. adult volunteers with clinical shigellosis who were
treated with a single dose of 3.5 gram of ampicillin had a 44% bacteriological
failure rate, but no clinical relapsesz.,

In cur study no child, age 4-10, who was given a single dose of ampicillin
had either a hacterial or clinical relapse. However, 40% of children, 3 years
or vounger treated with a single ddse relapsed bacteriologicdlly and cne of
these also had assoclated symptoms of dysentery. (After ccompletion of this
study, another 3 year old child with dysentery from whom Shigella flexmeri
(seneitive to ampicillin} was isolated and treated with single dose ampicillin
therapy at a village treatment center. The child after initial improvement
relapsed with dysentery and again had ampicillin sensitive Shigella flexneri
isolated.}

Thus, it would appear reasonable to restrict the use of single dose
ampicillin therapy to children 4 or more years of age. Isolation of a
shigella resistant to ampicillin after SD therapy from a patient whose original
isolate was ampicillin sensitive is also disturbing.

-

Both the isolation of a resistant shigella and the high bacterial failure
rate of patients treated with single dose ampicillin therapy make this
therapeutic regimen less desirabile than a multidose schedule. . However, since
there is a large reservoir or asymptomatic individuals who are infected with
shigeilae; therapy is used primarily to shorten clinical disease rather than
for eradication of theorganism from patients’ stcoll®. Clearly, except in
small children, single dose therapy does as well clinically as a multidose
regimen and would bhe especially useful in outpatient clinics. Also, in less
deveéloped countries, the advantages of low cost, high patient compliance and
decreased personnel reguirements of a SD regimen would be more important than
the lower bacteriological relapse rate provided by a conventional multi-dose
regimen. )

Further studies in children using a single dose regimen with other anti-
biotic agents or adjuvants like probenacid would be desirable.

Several studies have demonstrated that aercbic gram negative flora
rapidly becomes resistant after antibiotic therapyl6:17, The number of
patients (both SD and MD) with ampicillin resistant E.epli increased signifi-
cantly after one day of ampicillin therapy. Patients given SD ampicillin
therapy had a more rapid return to an ampicillin sensitive fecal E.colt
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population than did patients in the MD group. This difference was short lived
since ampicillin resistance rapidly disappeared (within two weeks) in both
treatment groups. In England, patierts who had antibiotic resistant strains
while on tetracycline therapy rapidly lost these strains after returning home
to an antibiotic free encircrmentl?, One hundred percent of fecal E.coli
isolated from Peace Corps Volunteers in Kenya were resistant to doxycycline
after 3 weeks of therapy with that agent. However, 7 weeks after therapy was
tinished tetracycline resistance was found in only 39% of the volunteers fecal
E.col{ isolatesl®, 1In contrast to tetracycline or its congeners, ampicillin
given orally at a low dose caused less than 15% of patients in England to

have fecal E.coli resistance to ampicillinl?. In our study, where higher
dosages of ampicililin were used, over half the patients receiving SD ampicillin
therapy and over 90% of the MD patients had'fecal E. @oli resistant to
ampicillin. However, as with tetracycline, most patient's flora rapidly rever-
ted back te being ampicillin sensitive.

Thie study documents the rarity of invasive E. coli as cause of bacillary
dysentery in cases presenting to the Cholera Research Hospital, The bulk of
clinical dysentery cases, over 80% had shigella isolated from their stool,

Only 20 of the 132 (15%) cases had either no agent or a group III non-cholera
vibrio (not a known cause of dysentery) isolated from their stool. Of these
cases, 18 were tested for the presence of invasive E,ceo0l< and only two patients
were found to have this agent. It would appear. that invasive E.coli, sxcept in
isolated outbreaks!® is a rare cause of severe dysentery in Bangladesh, as is
the case in the U.S. and Canada2o'2l. Less then 2% of all our dysentery cases
and less than 12% of those cases without any other isolate, were associated
with invasive E.colZ,
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ABSTRACT

The effect of diarrhoeal illness caused by rotavirus, enterotoxigenic
E.coli (ETEC) and shigella on coefficierts of absorption of nitrogen, fat,
calories and carbohydrates were estimated in a group of children, both in
the acute stage and at two and eight weeks after recovery. During the acute
stage, absorption of nitrogen was affected in all diarrhoeas being 45%,58%
and 41% of the ingested amount for rotavirus, ETEC and shigella respectively.
™wo weeks after recovery, absorption of nitrogen increased significantly to
69% for rotavirus and 74% for shigella. Absorption of nitrogen for the
ETEC group after two weeks was the same as during the acute stage but
increased to 73% after eight weeks. Statistically there was no difference in
absorption of nitrogen between the three aeticlogies eight weeks after
recovery. In the acute stage, absorption of fat and calories was comparative-
ly less in rotavirus than in ETEC and shigella. After two weeks, absorption
of fat and calories was significantly increased in rotavirus and shigella,
and by the eight-week absorpticon did not vary significantly between the three
aeticlogies. Absorption of carbohydrate was least affected in any stage of
diarrhoea of all aetiologies. In the acute stages, 75% of patients of all
aetiocleogies were xylose malabsorbers compared to oniy 10% in the recovery
period.
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INTRODUCTION

Nutriticnal consequences of diarrhoea are thought to be due to several
factors: (a) decreased intake of food resulting from loss of appetite or
withholding of food (as practised as a measure to control diarrhoea); (b) loss
of major nutrients as well as vitamins and minerals in the faeces due to rapid
transit or malabsorption and (c) increased catabolism due to infection.

The main purpose of this presentation is to report our present research on
"absorption of macronutrients during and after acute diarrhoeal attacks". To
give some information about previous work, first of all, we will summarise the
results reported earlier on "loss of enzymatic activity in the gut, secondary
to cholera" (L, 2} and then review the work of Chung et glf. (3, 4) on net
absorption of nutrients and the effects of oral feeding and starvation during
paediatric diarrhoea.

Two kinds of mucesal enzymes, namely adenosine triphosphatase and
disaccharidase in acute cheolera and other diarrhoeal disease were studied by
Hirschhovrn and co-workers (1, 2). The results of ATPase are shown in Table I.
The significance of depressed Na-K ATPase in acute diarrhoea is uncertain.
Diarrhoea, however, may influence directly the membrane enzyme activity,
contributing to the loss of absorptive capacity from the gut. Results on the
activity of disaccharidase in acute cholera and other diarrhoeal disease are
summarised in Table II. Sucrase, maltase, palatinase activities were low during
the acute period. Lactase activity was low during both the acute and convalescent
pericds compared tc healthy North Americans. Enzymatic activities were estimated
in serial biopsies on patients. The authors concluded that diarrhoea was
probably responsible for the changes in enzymatic activity. However, the signi-
ficance of the reduction in disaccharidase activities has not been clearly under-
stood. Further research is necessary to correlate these findings with the
studies related to nutrient malabsorption in acute diarrhoea.

Net absorpticen of nutrients in acute diarrhcea was first reported by Chung
et al. in 1948 (3). The important results are summarised in Tables III and IV.
Table III presents the data obtained from a study on four infants who were fed
successively three diets; low, medium, and high calorie in the first, second
and third 24 hours respectively during the study. Results showed that the
absorption of nitregen and fat was approximately proportional to the amount of
intake. Table IV presents the result cbtained from a study on two infants
treated first with a high calorie diet and then with complete starvation
(maintaining a continued I.V. drip). Resuiis showed that during acute diarrhoea,
substantial absorption of nitrogen and fat did occur if the food was ingested
and no positive absorption ogcurred during the period of starvation. In a
separate report Chung et al. {4) studied one hundred and fifteen diarrhoeal
patients, fifty-five of whom were starved and sixty fed. They cbserved that
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TABLE I--SODIUGM POTASSIUM STIMULATED ADENOSINE TRIPHQSPHATASE. OF THE SMALL
INTESTINE OF MAN:; STUDIES IN CHOLERA AND OTHER DIARRHOEAL DISEASES

By: Norbert Hirschhorn and Irwin H. Rosenberg. 1598

Results and Comments

1) Sodium Potassium stimulated, adenosine Triphosphatase (Na-K ATPase},
an enzyme implicated in active sodium transport, was demonstrated in

homogenates of human jejunal and ileal mucosa.

2) In cholera, acute non-specific gastro-enteritis and bacterial
enteritis there was a significant loss of Na-K ATPase activity during

the acute phase of the disease compared to the convalescent period.

3) Loss of Na-K ATPase in cholera and other enteric disease probably
contributes to a worsening of, if not the initiation of, the

intestinal fluid loss.

TABLE II--DISACCHARIDASE ACTIVITY IN ACUTE CHOLERA AND OTHER DIARRHOEAL
DISEASES

By: Norbert Hirschhorn and ayesha Molla, 1969

Results and Comments

1) Sucrase, Maltase and Palatinase activities were decreased during

acute cholera and enteritis.

2) All patients but one had low lactase activity even in convalescence

compared to healthy North Americans.

3) Serial biopsy studies suggest that diarrhoea and recovery therefrom

were responsible for the changes in enzyme activity.



- 144 -

TABLE III--PERCENTAGE OF ABSORPTION OF NITROGEN AND FAT AT DIFFERENT LEVELS
OF CALCRIE INTBKE DURING ACUTE DIARRHOEA

Low Moderate High
{30-45) {60-69} (100-137)
No. of
Cases N2 Fat: N2 Fat N2 Fat
12 40 72 50 67 63 60
26 27 48 40 .39 74 59
22 38 -27 - - 60 30
23 -~ - 63 70 &0 49

Chung et al., 1948.

TABLE IV--PERCENTAGE OF ABSORPTION OF NITROGEN AND FAT DURING A PERIOD OF HIGH
CALORIE INTAKE AND STARVATION IN ACUTE DIARRBCEA

High (100-106} ' Starvation
No. of
Cases Nz Fat N2 Fat
27 75 68 ~0.30 -2.22
28 65 46 -0.15 -0.51

Chung et al., 19548
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the duration of diarrhoea was comparatively longer in the starved group though
the statistical difference between the starved and the fed groups was not
significant. The observaticons are listed in Table V.

TARLE V--MEBN OBSERVATIONS ON FIFTY-FIVE DIARRHOEAL PATIENTS TREATED BY
STARVATION AND SIXTY BY FEEDING

Observations Starvation Feeding

Age (Months) 7.9 7.3

Initial wt. (Kg) 5.97 5.56

Wt. gain at discharge Lesser gain Greater gain

Duration of diarrhoea 7.8 6.1
(days)

Chung et al., 1948.

Since the work of Chung et al., no attempt has been made to demonstrate
the importance of continuing feeding during acute diarrhoea. Cholera, rotavirus,
shigella and ETEC are the major causes of diarrhoeal illness among the under-
five population in most developing countries {5, 6). Rotavirus continues to be
one of the important causative organisms responsible for childhood diarrhoea
even in developed countries (7). The aim of the present study was to determine
the effect of diarrhoea caused by rotavirus, shigella and ETEC on net absorption
of fat, calories, nitrogen and carbohydrates during acute diarrhoea and two weeks
after discharge. The absorption study was repeated eight weeks after discharge
to see if there was any difference in the absorption of nutrients between the two
stages of recoveries. The absorption data obtained from the above study was
analysed to determine if the pattern varies between the three aetiologies. How-
ever, before we go into the details of our study we would like to point out an
important difference between the study of Chung et al. and the present research
{(Table VI). 1In this study specific aetiologic agents were identified and their
relation to nutrient absorption studied, whereas previous work dealt with non-
specific diarrhoeas only.



TABLE VI--DIFFERENCES BETWEEN THE STUDY OF CHUNG ET AL., AND THE PRESENT

RESEARCH
Chung et al. Molla et al.
1. Subjects - Infant, Subjects - Children
Age 12 - 70 days Age 1-4 years
2., Sample size - 6 Sample size - 29
3. Causative organisms - Causative orxrganisms -
not isoclated isolated from the stool
4. A liquid formula diet Familiar semi-solid and
commonly employed for solid diet was used

the age group was used

5. Three different calorie No restriction was applied
formulae fed - either low,

medium or full

6. Study period - 24 hours Study period - 72 hours
duration, with each duration, with the same
formula diet: food

METHODS AND PATIENTS

Twenty-nine male children below five years of age with & history of acute
watery diarrhoea and moderate to severe dehydration were selected at random for
the study, those with any cbvious complications being excluded. Informed
consent was obtained from their parents or guardians. There were 29 patients
altogether, 13 of whom had rotavirus infection diagnosed by the enzyme-linked
immunosorbent assay, ELISA (8). Ten had E.col? : colonies were tested for
toxigenicity by infant mouse assay for heat stable toxin (5T) and adrenal
cell assay (9) for heat labile toxin (LT). The other six had shigella isolated
by standard methods (10}. The patients were rehydrated by intravenous route
with the Dacca soclution* and maintained with the same for 18 to 24 hours.

* Composition: Na® 133 mmol/l: X' = 13 mmol/l; CL = 99 mmol/l

and HCO 3 {as acetate) - 4B mmol/l.
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after an overnight fast, the patients were fed 5 grams of d-xylose in 100 ml.
of water. One hour after ingestion one millitre of venous blond was drawn to
estimate the xylose. Charccal tablets were fed as markers, the time taken by
the charcoal to make its appearance in the stool being taken as the transit
time. Pour meals were offered daily ad libitum to each patient at regular
intervals during the study period. Two types of diet were used: a semi-solid
cooked meal containing rice, chicken, lentils, and oil was offered to the
patients at lunch and supper. Another cooked meal, consisting of a mixture of
rice, egg., milk, butter and sugar was given at breakfast time. Banana, breast-
milk, cow's milk and bread were given to the patients at specified intervals
during the period of the study. Each item of food was weighed before offering
it to the patients and any left over was weighed again to quantify the actual
intake. Test weighing was done before and after each breast teeding to

measure the amount of milk consumed. Samples from all types of food consumed
were saved for analysis of fat, nitrogen and calories. Breastmilk was collected
from the mothers, and analysed for calorie, fat and nitrogen. Collection of
stools was started after the appearance of the first marker and was continued
till the appearance of the second marker fed at 72 bours. The stools collected
between markers were pooled and homogenized in a blender. An aligqueot from this
stool was saved for analyses of fat, nitrogen and calories. Any vomitus
collected from the patients during the study was analysed and subtracted. No
antibiotics were administered during the study. Patients went home after
diarrhoea had stopped. Ball of the 29 patients were studied two weeks after
discharge. Eighteen of them were studied eight weeks after discharge (B rota,
6 ETEC, 4 shigella). These two recovery stages will be termed respectively

Ry and R3; in the text.

Serum xylose estimation was done by the Roe and Rice (11) method. Fat was
estimated by the Van de Kamer procedure (12). Total nitreogen content. was
measured according to microkjeldahl procedure (13}, Calorie estimation from
all samples was performed by using an adiabatic bomb caloriemeter, benzoic
acid acting as the standard.

Co-efficients of absorption of nutrients at both the acute stage and at
recovery were calculated using the following expression: (Intake - Qutput) x
100/Intake.

RESULTS

Some physical and clinical features of the study patients are presented in
Tablie VII. Rotavirus patients were comparatively younger than those with ETEC
and shigella. Body weight increased between acute and recovery stages 1 and 2
in all groups. All of the patients were anemic.
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TABLE VII--CHARACTERISTICS OF THE STUDY PATIENTS (MEAN + 18D)

Particulars Rotavirus ETEC Shigella
No. 13 10 6

Age (months) 23 + 14.2 36.3 + 10.6 34.1 + 8.8

Admission body 8.7+ 1.8 9.2 + 2 9.4 + 1.7
wt (kg} :

Body wt at 9.1 +1.9 9.8 + 2 9.9 + 2.2

recovery 1

Body wt at 10.2 + 2 0.0 + 1.8 10.9 + 2.4
recovery 2*

Serum HCT on 31.2 + 3.8 32.6 + 2.5 33.3 + 4.9
admission

lst 24 hr stool 0.70 + 0.31 0.68 + 0.55 0.93 + 0.57

volume (litres)

* The number of patients available for the study at stage 2 was 8, 6 and
4 for rotavirus, ETEC and shigella respectively.
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The co-efficient of absorption of nitrogen was compared between the three
aetiologies of diarrhoea (Table VIII). During the acute stage, absorption of
nitrogen was significantly less (P<.0Ol) in rotavirus than in ETEC. At recovery
1, absorption of nitrogen did not differ significantly between the three
aetiologies. However, even eight weeks after recovery. absorption of nitrogen
was comparatively less in the rotavirus group than in the others. Co-efficients
of absorpticn of fat, calories and carbohydrates are shown in Tables IX, X and
XI respectively. During the acute stage, absorption of fat and calories was

TABLE VIIT-~CO-EFFICIENT OF ABSORPTION (+1SD) OF NITROGEN DURING ACUTE (A)
DIARRHOEA AND RFTER RECOVERIES (R] and Rp)

Co-efficient of Absorption

heticlogy a Ry Ry
. a b c
Rotavirus . 43.3 % 22.3 68.5 + 13.0 52.9 + 28.2
{13}
a e f
ETEC 58.3 + 13.9 54.0 + 33.3 72.8 + 9.3
(10)
. g h i
Shigella 41.3 + 45.6 73.6 + 4.8 72.3 + 9.7
(6} ' -
Student's T Test. a vs d4d: s

Figures in parentheses indicate number of patients.

gignificantly less (P<.0l) in rotavirus patients compared to ETEC patients.
There was no statistical difference in the absorption of either fat or calories
between rotavirus and shigella patients during the acute diarrhoea. In all
aetiologies, absorption of carbohydrate was least affected, even during acute
diarrhoea (Table XII). In ETEC, absorption of all nutrients was comparatively
better in the acute stage compared to recovery stage l. However, in recovery
stage 2, absorption of nutrients in ETEC increased compared to stage 1.

Serum xylose levels were measured during the acute stage and after recovery
(Table XII). Patients absorbing less than 20 mgt of xylese were defined as
xylose malabsorbers. On an average 75% patients were found to be xylose
malabsorbers at the acute stage, which was reduced to 10% at recovery 1. An
attempt was made to see the relationship between xyleose absorption and the
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TABLE 1X--CO-EFFICIENT OF ABSORPTION (+1SD) OF FAT DURING ACUTE (A)
DIARRHOEA AND AFTER RECOVERIES (R; AND Rj}

Co-efficient of Absorption

RAetiology A Ry Ry
R a b c
Rotavirus 42.3 + 27.6 79.0 + 20.0 81.3 + 10.1
(13) (8)
d e £
ETEC 78+ 14.2 80.4 + 15.3 88.4 + 8.3
(10) {8)
R g h i
Shigella 61.8 + 34.8 88.8 + 3.6 93.8 + 2.1
(6) (4)
Student's T Test a vs 4d: s £f vs i : s

c vs 1 : s

Figures in parentheses indicate number of patients.

TABLE X--CO-EFFICIENT OF ABSORPTION (+1SD) OF CALORIES DURING ACUTE (A)
- DIARRHOEA AND AFTER RECOVERIES (R AND R3}

Co-efficient of Absorption

aAetiology A 1.21 R2
Rotavirus 55.4 + 23.7° 91.1 + 4.6° 81.2 + 10.1°
(13) (8)
d e £
ETEC 86.7 + 7.7 82.2 + 10.9 88.7 + 6.5
(10} (6)
, g h i
Shigella 68.1 + 32.0 79.7 + 13.9 90.4 + 2.5
(6) (4)
Student’'s T Test. a vs d : s b vs e : s ¢ vs 1 :

Figures in parentheses indicate number of patients.
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TABLE XI--CO-EFFICIENT OF ABSORPTION (+1SD) OF CARBOHYDRATE DURING ACUTE (A}
DIARRHOEA AND AFTER RECOVERIES (Rl AND R2)

Co-efficient of Absorption

i 33
aetiology A R1 9
R A : b o]
Rotavirus 73.8 + 26.0 BB.8 + 5.8 84.1 + 11.6
{13
f
ETEC 91.7 + 5.2° 86.8 + 9.8° 91.0 + 6.3
(10)
. g h i
Shigella 77.0 + 31.7 78.3 +20.8 91.6 + 3.7
(6)
Student's T Test. a vs d : s

Figures in parentheses indicate number of patients.

TABLE XII--MEAN ONE-HOUR SERUM XYLOSE LEVEL (+1SD) DURING ACUTE (A} AND
RECOVERY STAGES (Rl AND R5) OF DIARRHOEA DUE TO DIFFERENT

AETIOLOGY
Serum Xylose Level (mg3)
Aetiology A Rl R2
Rotavirus 13.9 + 6 26.3 + 7 33.7 + 1o
{13)

ETEC 15.2 + & 26.7 + B 24.3 + 5
(10}
Shigella 38.6 + 38 28.6 + 5 N 32.1 + 14

(6)

Figures in parentheses indicate numher of patients.
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absorption of nutrients during acute and recovery stages {R) and Rp) of
diarrhoea. Figure 1 shows that ip rotavirus infection when xylose absorption
was poor carbohydrate absorption was as high as 74% even during acute diarrhoea.
However, results were not similar for the shigella group. Results in Figure 2
indicate that in shigella, though xylose absorption remained unaffected

(39 mg%) in acute diarrhoea, carbohydrate absorption {77%) was not comparatively
higher than in rotavirus group {74%).

Stool weight was taken after every 24 hour period during both the acute
and recovery stages. Table XIII shows the mean percent change of stool weight
in the first and second 24 hour period during acute diarrhocea. A general
tendency for stool weight to decrease gradually was noticed between the first
and second 24 hour pericds at the acute stage of diarrhoea.

TABLE XIII--MEAN PERCENT CHANGE IN STOQOL WEIGHT IN THE FIRST AND SECOND
24 HOUR PERIOD DURING ACUTE DIARRHOEA

% Change in Stool Wt.

Retiology Number lst 24 hour 2nd 24 hour

Rotavirus 13 - 19 - 26

ETEC 10 - 56 ~ 33

Shigella 6 - 47 - 69
DISCUSSION

The results of the present research indicate several differences between
the aetiologies with regard to absorption of nutrients during acute and recovery
stages of diarrhcea.

In the acute stage of rotavirus, absorption of all the nutrients was signi-
ficantly lower compared to absorption in ETEC diarrhoea. Absorption of nitrogen
in reotavirus did not improve even eight weeks after recovery, suggesting the
presence of a prolonged malabsorption period. This observation may be explained
by the fact that in rotavirus infection villous epithelial cells are specifically
affected (14) and the inflammation may continue longer. Previously, it was
observed that rotavirus stoel contains a large amount of reducing substance
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RELATION BETWEEN XYLOSE ABSORPTION AND PERCENTAGE
OF NUTRIENT ABSORPTION DURING ACUTE (A) AND RECOVERY

STAGES(R|8R;) OF DIARRHOEA CAUSED BY ROTAVIRUS

e——o Corbohydrate
100 o——o Calorie

m
IO .

(9]
O
T

% OF ABSORPTION /kg/doy
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Q

J
SERUM XYLOSE LEVEL (mg%)

Different Stages of Diarrhea
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RELATION BETWEEN XYLOSE ABSORPTION AND PERCENTAGE
OF NUTRIENT ABSORPTION DURING ACUTE (A) AND RECOVERY
STAGES(R,&RQ) OF DIARRHOEA CAUSED BY SHIGELLA

o—=e Carbohydrate
1004 o——0 Cglorie

Fat
LH—A Nitrogen

% OF ABSORPTION / kg/day

SERUM XYLOSE LEVEL (mg %)

R
Different Stoges of Diarrhea
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compared to the stool in cholera (15, 16). However, in this study we observed
that as much as 74% of the ingested carbohydrate was absorbed in the acute
stage compared to 92% absorption in ETEC and 77% 'in shigella.

During the acute stage of ETEC, absorption of all nutrients was compa-
ratively better than in other aetioclogies but failed to show improvement two
weeks after recovery. After eight weeks, an increase in absorption of
nutrients was clearly evident. The mechanism of mucosal damage by the ST toxin
is not yet clearly known. 1In the present group of ETEC patients, we had four
with pure ST, two with pure LT and four with a mixture of ST and LT. The
combined presence of ST and LT toxins on the epithelial cells may have affected
the absorption of nutrients two weeks after recovery but improved thereafter.

In shigella, during the acute stage, absorption of nitrogen was minimum
(41%) compared to the absorption of other nutrients which was in the range of
62-77%. Shigella is a disease of the lower bowel and absorption of nitrogen
was probably due to direct loss of protein from the gut rather than failure of
intestinal absorption. BAbsorption of all nutrients was significantly higher
two weeks after recovery.

Similarly, the serum xylose level in acute stage of rotavirus and ETEC
diarrhoea was below 20 mg% but in shigella it was 37 mg%. Despite the lower
xylose level, absorption of carbohydrate was 74% in rotavirus and 92% in ETEC.
In shigella during the acute stage it was 77%, though the serum xylose level
was much higher. This discrepancy between xylose absorption and carbohydrate
absorption may indicate that the absorption status of xylose is not a valid
reflection of the absorpticn of a natural carbohydrate and the other nutrients.

Barly feeding of these diarrhoeal patients did not seem to increase the
stool volume, which is evident from Table XIII. However, Chung et al. (3, 4)
showed that in some of their patients feeding during diarrhoea was associated
with ipcrease in stool volume though absorption of nutrients was not affected.

Finally, the following conclusions can be derived from this study:
Despite reduced absorption of nutrients, feeding of children should be
encouraged because substantial absorption does take place in acute diarrhoeal
infectien. This may help in the prevention of further malnutrition. This
observation has profound implications, especially in develcoping countries
where diarrhoea is endenmic.
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ABSTRACT

Serum electrolytes were measured from persons with diarrhoea treated
at home with prepackaged or locally available sugar and salt oral rehydration
therapy {(ORT} solutions and from persons with diarrhoea trezted according to
local customs. No detrimental effect was found in persons treated with ORT
at home. The rates of hyponatremia and hypokalemia were significantly lower
in persons who tock estimated appropriate volumes of ORT than in persons who
took less than appropriate volumes or in persons treated according to lecal
customs. No significant difference was found between the groups in development
of hypernatremia. These results indicate that ORT can be safely and
efficaciously used at home under the conditions of our study.

INTRODUCTION

Oral sugar-electrolyte therapy (ORT) solutions have been shown to be
effective in treating diarrhocea) dehydration associated with various enteric
pathogensl‘7. Because ORT solutions are preduced from inexpensive ingredients,
it can be widely distributed and are easily administered. ORT reduces the
use of intravenous (IV} fluids, they offer a practical outpatient method for
decreasing the severe dehydration and mortality from diarrhoeal disease89,

Several important questions remain to be answered about the use of ORT,
Whether ORT administered at home, and made from locally available sugar-salt
mixtures will czuse the development of electrolyte abnormalities. This paper
reports on the serum electrolytes of persons (mestly children) with diarrhoea
who were treated with ORT at home and from persons who were admitted to a
treatment centre, The 3 study groups included: persons receiving ORT made
from packets made according to the WHO formula {packet group), persons
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receiving ORT made from salt (lobon) and moclasses (gur) available in the home
{lobon-gur group), and persons who received only hospital treatment -
compari son group.

METHODS

From January 1979 to Debember 1980, an oral therapy field trial was
carried out by the International Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B - formerly the Cholera Research Laboratory) in its rural
field staticn in Matlab Thana, Bangladesh.

Three cluster of villages with approximately 40,000 persons in. each
cluster, and with almost equal access to the ICDDR,B's treatment centre,
comprised 2 study and 1 comparison group. A woman was selected from each
bari (consisting of 1 to 20 related families) in each treatment area wvillage
to store and prepare ORT for the members of her 'hari'. 1In the packet area
these women were given 1 litre bottles for measuring water and plastic packets
containing necessary amount of glucose and electrolytes to make ORT according
to the WHO formula. In the lobon-gur area, the women received 1 litre
bottles, supplies of locally available molasses (gur) and salt (lobon), and
a 2-ended plastic spoons designed to measure a mixture similar in composition
to the packet., ©One female village worker (FVW) with special training on
treatment of diarrhoeal disease and use of ORT resided in each treatment area
village (approximately 1,000 population}. They visited every house once in
two months and provided repeated instructions and encouragement on the
preparation and use of ORT, During these visits they also supervised the
preparation of the ORT by the women. FVW's with only demographic surveillance
duties resided in the comparison villages.

:

Indepth Follow-ups

Informatior on the incidence and home treatment of diarrhoea was
collected by field assistants {FAs) who visited each home in the 2 treatment
areas every 2 months and recorded cases and the mode of treatment of diarrhoea
which had occured. If the FA arrived within 48 hours of the onset of
diarrhoea, he completed the first portion of a health history and physical
examination questionnaire, obtained a rectal swab stocl specimen, and an
oral therapy fluid sample from each person with diarrhoea who received ORT.
Two days later he cobtained a finger-prick blood specimen and completed the
second portion of the-questionnaire. 8Six days after the initial visit, the
final portion of the guestionnaire was completed. We selected % seer per day
for children less than 2 years old and 1 seer per day for persons clder than
2 years as conservative volume intake minimums. -
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Home and Treatment Centre Thexapy

Information were obtained from patients admitted to the treatment
centre from the control and the study areas. Rectal swab stool specimens
were obtained for culture., Blood samples were drawn by finger-prick method
from all study area patients on week days between 8:30 a.m, to 5 p.m, A
conservative estimate of the appropriate amount of fluid needed was selected
as 75% or more of the calculated daily reguirement based on body weight and
dehydration status.

Laboratory

All blcod specimens were centrifuged and the serum separated on the
same day. The samples were analyzed for sodium and potassium on a flame
photameter. Rectal swab stool specimens were cultured for salmonella,
shigella, E.coli, Vibrio cholerae, and rotavirus using standard procedure.

Electrolyte Analysis

Values indicating electrolyte abnormality were selected using guidelines
from Nelson's Textbook of Pediatricsl®. The definitions of abnormal values
include: Hypernatremia, Na + > 150 mEq/l, hyponatremia, Na + < 130 mEg/1,
and hypokalemia, K+ < 3.0 mEg/l. Serum specimens were excluded from analysis
if they contained evidence of hemolysis,

RESULTS

Completed questionnaires and serum electrolyte results were available
from 72 persons from the packet area and 66 persons from the lobon-gur area.
The rate of electrolyte abnormalities for persons from the 2 study areas by
age group was 2% (1/60) for children less than 10 years old, 3% (2/44) for
persons 10 to 39 years old, and 15% (5/33) for persons over 40 years old.
There was no relation between rate and type of abnormality and age group.
No electrolyte abnormalities were found in children less than 2 years old.
Only 2 ocut of the 72 persons from the packet area and one out of the 66
persons from the lobon-gur area had 5% or greater dehydration, and nene of
these persons developed electrolyte abnormalities., None of the persons
surveyed were treated at the treatment centre,

Five persons treated with packet ORT developed electrolyte
abnormalities: 3 had hypernatremia (4%) and 2 (3%) had hyponatremia; there
were no cases of hypokalemia {(Table 1). No person from the packet area who
tock greater than 1 seer of ORS per day had an electrolyte abnormality.
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Table 1. Electrolyte abnormalities in persons treated with ORT

at home by volume of ORT taken

A. Hypernatremia ( [Nal »150 mEq/1)

Appropriate < Appropriate
Volume* Volume*
Packet 0/7 3/65 (4%)
Labon-gur 0/2 0/64

B. Hyponatremia ( [Na] < 130 mEq/1)

Appropriate < Appropriate
Volume* Volume
Packet 0/7 2/65 (3%)
Labon-gur 0/2 2/64  (3%)

C. Hypokalemia { (K] 3.0 mEq/1)

Appropriate < Appropriate
Volume* Volume
Packet 0/7 0/65
Labon-gur o/2 1/64 (1%)

*Appropriate volume:

For children <2 years: 1/2 seer ORT/day (about 500 cc/day)
Farpersons »>2 years: 1 seer ORT/dat (about @ litre/day)
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Electrolyte abncrmalities were found in 3 persons treated with lobon-gur;
none had hypernatremia, 2 persons (3%) had hyponatremia, and 1 person (1%}
had hypokalemia {Table 1). Only 2 per=zons took more than 1 seer of ORT per
day and neither person had an electrolyte abnormality. The median volume of
ORT taken by persons in either treatment area was 1/3 seer per day for the
first 3 days of therapy.

There was no association of electrolyte abnormalities and etiologic

agents recovered from the stools. No statistically significant association
was found in seasonality and the occurence of electrolyte abnormalities.

Home and Treatment Centre Therapy

Serum electrolytes were evaluated from 434 persons admitted to the
treatment centre from the 3 study areas. (Table 2), Approximately 85% of these
persons had mild {less than 5%) dehydration compared to 70% of all persons
admitted frow the study areas (unpublished data). Children less than 10
years old accounted for about 75% of the persons with mild rehydration from
the 3 study areas and about 33% of the persons with greater dehydration.
There was no statistical difference in the rate of electrolyte abnormalities
in pexsons who had.less than 5% dehydration and persons who had 5% or greater
dehydration. Approximately 80% of the electrolyte abnormalities occured in
children less than 10 years old and this age group comprised about 70% of the
populaticn sampled. Forty-five percent of the abnormalities occurred in
children less than 2 years old, and this group totalled 45% of the population
studied. There was no significant difference in the rate of electrolyte
abnormalities according to age group.

Table 2, Severity of Dehydration of Persons Admitted to the Treatment Centre

from the Study Areas
' Percent Dehydration

< 5% > 5%
Study Area Persons {%) Persons (%) Total
Packet 108 (83) 22 (17 130
Lobon-gur 117 (84) 23 {16) 140
Compaxison 140 {85) 24 (15} 164

434
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Hone of the persons who received an appropriate volume of packet ORT
(defined as egual to or greater than 75% of the calculated required daily total)
had an electrolyte abnormality (Table 3). There was no statistical difference
in the rate of hypernatremia found in persons who took appropriate, less than
appropriate, or no packet ORT and persons from the lobon-gur or comparison
group. Neither hyponatremia nor hypokalemia was found in persons taking an
appropriate volume of packet OR?, but the numbers were too small to show a
statistical association with volume taken, Only 22% of persons from the
packet area took an appropriate volume of fluid,

Similar results were found in persons from the lobon-gur area. No
significant difference was found in the rates of hypernatremia in persons
taking appropriste, less than appropriate, or no lobon-gur ORT. Neither
hyponatremia nor hypokalemia was found in the 23% of persons taking an
appropriate volume of lobon-gur, but the number was too small to show a
statistically significant difference between persons taking appropriate and
less than appropriate volumes. However, when persons taking an appropriate
volume of packet and lobon-gur ORT were compared to persons from the treatment
areas taking less than appropriate or no ORT, there was a statistically
significant protective effect (P=0.046, Fisher's 2-tailed exact test). When
the group taking an appropriate volume of either fluid was compared with the
comparison group, the difference in rates of hypokalemia and hyponatremia was
alsc significantly different (p=0.04).

No association was found between the occurrence of electrolyte
abnormalities and infection by a particular eticlogic agent and no seasonal
pattern of electrolyte abnormalities was found.

DISCUSSION

Several limitations of the study must be kept in mind when trying to use
tke results to answer guestions concerning the safety and efficacy of the home
preparation and administration of ORT. The number of persons sampled was too
small to skow statistical differences in electrolyte abnormalities within the
different study groups. Larger numbers may have confirmed the trends indicated
by the fact that no one taking an estimated appropriate volume of either
packet or lobon-gur developed hyponatremia or hypokalemia, Only when Persons
taking estimated appropriate volumes of both packets and lobon-gur ORT are
considered as one group were the numbers large enough to show a statistical
difference indicating a protective effect against the development of hyponatre-
mia and hypokalemia. These findings support the contention for persons who
replace their fluid and electrolyte losses should do better than persons who
take little or nothing by mouth during diarrhoea. Although the numbers were
small, if a major detrimental effect of taking ORT existed, our .study could
have been expected to have shown such a relation,
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Table 3: Electrolyte abnormalities related to volume and

nature o fluid taken.

A. Hypernatremia ( [Na] » 150 mEq/1)

Electrolyte abnormalities in persons taking:

Study Area Appropriate <Appropriate None

Volume* Volume* )
Packet 0/28 (-) 2/60  (3%) 2/42 (5%)
Labon-gur 3/32 (9%) 1/63  (2%) 0/45 (-)
Comparison 5/164 (3%)

B. Hyponatremia ( [Na] <130 mEq/1)

Study Avea Appropriate < Appropriate None
Volume* Volume*

Packet 0/28 (-) 3/60  {5%) 1/42  (2%)

Labon-gur 0/32 (-) 0/63 (=) 1745 (2%)

Comparison 5/164 (3%1

C. Hypokalemia ({k)<3.0 mEg/1)

Study Area Appropriate <Appropriate None
Volume* Volume*

EaEKEt . 0/28 (-} 2/60 (3%} 4742 (10%)

adon-gu 0/32 (-) 5/63 (8%) 1/45  (2%)

Comparison 7/164 (4%)

*Volume taken was at least 75% o the calculated required daily total.
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Since the great majority of dehydrations reported were mild, the possible
effect of ORT intake on electrolyte abnormalities associated with severe
dehydration was difficult to assess. However, we found no difference in the
rate of electrclyte abnormalities in persons with mild and more severe
dehydration, and the evaluation of perscns treated at the treatment centre
allowed us to see severe cases of dehydration.

The unexpected discovery that potassium and bicarbonate were present in
the lobon-gur mixture meant that we could not evaluate the efficacy of a local
sodium chloride and sugaxr mixture with the premixed packet containing sodium,
potassium, chloride, bicarbonate, and sugar. The results do indicate that the
presence of potassium is necessary in ORT mixtures.

Care must be taken in extrapolating the results of this study of home
preparation and administration of ORT to larger populations because of the
intensive supervision, training, and encouragement given by the field staff,
However, the results do indicate that villagers can be taught to prepare ORT
at home,

Despite the limitations mentioned, we feel that the study does show that
ORT can be done and administered safely by villagers receiving close supervision
and that ORT administered at home may have a beneficial effect in preventing
the development of hyponatremia and hypokalemia.
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ABSTRACT

The feasibility of a simple method for the preparation of Oral
Rehydration Sclution (ORS) packets suitable for a cottage industry was tried
out. Contents of the packet contained ingredients to make one litre of ORS
according to formula approved by WHO excepting that glucose was replaced by
common sugar {sucrose}, Salts and sugar measured for 200 packets were mixed
thoroughly in a bowl., &2 standardized scoop was used to measure the salt-
mixture for one litre of ORS and packed in polythelene bags. Trained
housewives prepared the packets. A printed leaflet containing the composition
and instructions for making the solution and administration of ORS was
wrapped around each packet. Every step of the preparation of the packets was
controlled.

For quality control, 3 to 5 packets were tested for weight and electrolyte
contents from each lot of 200 ORS packets, The results were found to be
satisfactory. The shelf life of the ORS packets in different seasons and in
various conditions of temperature and humidity was also tested, Some physical
changes were ohserved; but compesition remained almost constant upto 8 months
of storage. A simple method for quality control was developed by estimating
.chloride by simple titrimetric analysis. A good correlation was found between
Na + and C1™ ions in ORS.

INTRODUCTION

The efficacy of oral rehydration spolution (ORS) in the treatment of
diarrhoeal diseases has been accepted worldwidel=2, But when ORS is packaged
centrally there is a tremendous amount of logistics inveolved in distributing
this thrcughout the country. This problem is especially faced by rural areas
of developing countries, and this is where ORS is most needed because of
predominance of diarrhoea. The logistics and supply problems may result in
scarcity and thereby unnaturally pushing the prices up.
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Another alternative i to use either the pinch and scoop methed or the
double-ended spoon and make ORS at home. But field trials have shown that
even though rural women with no education can make ORS satisfactorily, repeated
training by a trained perscn is essential. This is not practiczl for all the
areas where diarrhoea in endemic. To overcome this disadvantage a simple
method, suitable as a cottage industry for the preparation of safe oral-
rehydration salt packets was developed. All ingredients were tested in the
Biochemistry laboratory of ICDDR,B; the ORS formula recommended by WHO was
followed except 20 gm glucose was substituted by 40 gm sucrose. Ingredients
for preparing 200 packets, each for 1 litre CRS, were measured in a balance
and mixed thoroughly in a bowl. For testing the homogeneity of the mixture
of salts and sugar, 3 samples each containing 47.5 gms. of the mixture (which
is required for making 1 litre ORS}) were taken from bowl and assayed separately,
When the results were found to be within the satisfactory range the salt-sugar
mixture was then packed. It was found that 30 minutes of continuous mixing
by hand was needed for making a homegenous mixture, Sometimes sodium
bicerbonate had to be ground by hand and sieved for proper mixing. A
standardized plastic scoop measuring 47.5 gms.iwas ugsed to measure mixture for
making one litre packets. The scoop was made in this laboratory by cutting
a 50 ml plastic measuring cylinder to hold exactly 47.5 gms. of the mixture.
The measured mixture was then sealed in a polythelene bag by an electric
sealer or a candle. Hcusewives were instructed to prepare packets and
mastered the technique very well within three meonths. A leaflet describing
the composition and instructions on making the solution and for administering
it was wrapped around the packets.

From each lot of 200 p~ckets 3 to 5 bags were tested for quality by
measuring the gross weight and electrolytes contents. Electrolytes were
estimated in the Biochemistry laboratory of ICDDR,B using IL analyser.

A total of 3359 samples were aralyzed and the results were tabulated. The
mean net weight 6f the packetstested was 48,2 gms. with S.D. % 0,35. The
optimum weight of the mixture for 1 litre ORS is 47.5 gm, The mean weight of
polythelene bags was 1.4 gm,

The shelf life of the ORS packets was also tested. Sixty packets
prepared in May 1980 were kept exposed to the atmosphere for eight months
and analysed. It was found.that the glucose, HCO3, pH and moisture content
varied during the period of storage. Physical changes noticed were: colour,
changed from white to brown and formed soft lump. But the lump did not
effect solubility of the nmixture. CO, came down from 29,6 to 23,7 mmol/l,
glucose from 107 to 100 mmol/l, pH increased from 8,4 to 9.1 and 1.3%
moisture was absorbed by those packets during the eight munths of storage.
The bicarbonate content of the salt mixture decreased gradually during
storage, packets that are usually stored from 3-5 monthse were safe and
contained optimum concentration’ of bicarbonate to treat diarrhoea. In the
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rainy season those packets were alsc analysed after one month and 3 months,
Except moisture content all other components remained stable. The mean
moisture content was 5% and varied from 2,6 - 10.5% during 3 months of
storage. During the rainy season in Bangladesh humidity varies from 98 -
100% and temperature from 28° - 30°C. When the rainy season was over,
water absorbed, diffused out of the packets because the polythelene bags
were semipermeable to water.
The concentration of Na ¥ ion in the ORS is considered to be the most
critical item for its safety and efficacy (14-15). Estimation of sodium
requires the use of a flame photometer which is expensive and requires a high
level technical competence for operation and maintenance and is not suitable
for gquality control in rural areas, We evaluated an indirect method for the
estimation of sodiww in ORS solution by titrating chloride against silver
nitrate in presence of an indicatorlb. '

The modified Mohr method was used to titrate chloride in oral solution.
The chloride in neutral or weak alkaline solution containing chrcomates is
titrated with silver nitrate. Silver chloride precipitates and at the end
peoint red silver chromate is formed. Oral therapy solution is weekly alkaline,
therefore adjustment of alkalinity or neutrality of the solution was not
neces3sary. This method is ideal to titrate chleoride in oral therapy solution
because the interfering substances iodine, bromide, phosphate, sulfide and
cyanide are not likely to be present in ORS in important amounts.

Reagent.s: {a} Standard AgNO; solution (0.0l N)' 1.699 gm AgNO3 was
dissolved in 1000 ml, volumetric flask and the volume
was adjusted up to the mark,

{b) Standard Nacl solution (0.0L N)' 0.5845 gm of reagent grade
Nacl was dissoived in 1000 mi. volumetric flask and volume
was made up to the mark. This sclution is used to standar=
dize silver nitrate solution.

(c} Potassium chromate indicator scolution: 50 gm of KoCrQy was
dissolved in about 700 ml of distilled water and to this
solution silver nitrate solution was added to produce a
slight red precipitation. After keeping undisturbed
overnight the solution was filtered and diluted to one litre.

Procedure; To 1 ml of oral therapy solution in an 100 ml Erleenmeyer
flask about 20 ml of water was added. - The solution was
warmed slightly on a heater ox a spirit lamp and then 0.5
ml of K3Cr0,; solution was added to it. The titration was
carried out against standard AgNO3 solution from burate until
a colour change from pure yellow to pinkish yellow, coloured
precipitation appeared. The indicator blank should be
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determined by titrating water in the same way. ©One standard
shold be run in each lot of analysis.

calculation X =V xS x 1000 = Cl” in mmol/) of ORS,
: Where, X = Chloride concentration in ORS in mmol/l.
Vv = Vol. of AgNOj used to titrate the solution.
% = the actual strength in normality of AgNO3.

The chloride values obtained by the automatic chloride counter ard by
the manual titrimetric method correlate strongly. The correlation coefficient
was found to be 0.98, The correlation coefficient between chloride values’
measured by the titrimetric method and Na valmes measured by flame photometry
was found tc be 0.8 (Figure 1).

Fig. 1
CORRELATION BETWEEN CHLORIDE CONC.
ESTIMATED BY TITRIMETRIC METHOD AND
SODIUM CONC.ESTIMATED BY FLAME

PHOTOMETER
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It may be concluded that if centrally tested ingredients are supplied,
cottage industry for making ORS packets may be set up and housewives can be
trained to make safe oral rehydration packets, The simple titrimetric method
not requiring sophisticated instruments and adaptable to simple field use has
been found to provide an accurate estimation of chloride and therefore can

-
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be used to estimate sodium for ensuring the safety of oxal rehydration salt
packets., The estimgtion of chleoride requires glass ware and reagents which
are easily available in Bangladesh. Centrally prepared and standardized
reagents may be supplied. To simplify the prepaxation of ORS packets sodium-
bicarbonate was mixed with other ingredients. Results show that even when
the packets are exposed to normal conditions of temperature and humidity fox
upte eight menths, these packets could be safely used for rehydration.
However, as a safety measure, it is recommended that packets should be used
by three months of preparation. AaAnother advantage of mixing ingredients
for 200 packets at a time was that the large quantity was easier to measure
and reduced the margin of error incurred by using a rough balance.
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ABSTRACT

A cereal-based electrolyte solution, containing 30 g of rice powder per
litre and electrolytes as recommended by WHO, was administered to 124 patients
with acute diarrhoea due to V.cholerge and E.coli in place of the previously
standardized sucrose-electrolyte solution. The effect of this cereal-based
therapy was assessed by the rate of purging, change in body weight, serum speci-
fic gracity, urine output and post hydrolysis surgar content in the stool. The
average rate of success in the rice-powder group was 80% for cholera patients
and 88% for E.colt patients, no different from those receiving the sucrose-
electrolyte solution. Failure was due to rates of purging that exceeded the
patient's ability to drink encugh replacement solution. This study suggests
that a cereal-based, rice-powder electrolyte solution is efficient and safe to
use as a rehydrating oral fluid in acute diarrhoea.

INTRODUCTION

Darrow in 19491, Chatterijee in 19532, Harrison in 19543 and Meneghelleo in
19604 recommended the use of a salt and glucose solution as oral therapy in the
treatment of diarrhoea. These workers considered this salt-sugar solution as a
nutritional medium. It was discovered later that sodium and glucose-transport
are coupled in the small intestine, so that glucose accelerates the absorption
of the solute and water>:8,7.8 Following this, several practical regimens were
devised tB treat cgoigra and other non-cholera diarrhoeas, in adults as well as
children +10,11,02,13, Glucose, a monosaccharide which effectively promotes
the absorption of sodium and concomitantly water, is relatively expensive and is
not produced in some countries where the incidence of diarrhoea is highest. A
successful alternative to glucose in oral rehydration sclutions 14.15,16 has
heen sucrose. However, research continues on oral rehydration therapy to
simplify, reduce cost, and provide nutrition during diarrhoea. Studies have
shown direct or indirect nutritional benefit from cral therapy 17/18 in diarrhoea
but this aspect needs further study. The use of chicken soup with glucose or a
cereal starch has been suggested 19,
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We have utilized a cereal, ricexpowder, to replace sucrose ©r glucose in
a standard oral rehydration solution in a case-control study with an objective
to see if this cereal base electrolyte solution is effective as rehydration medic
in diarrhoea.

PATIENTS AND METHODS

Adults and children with less than 24 hour history of diarrhoea and moderate
to severe dehydration were selected from the patients presenting’ themselves at
the treatment centre of the International Centre for Diarrhoeal Disease Research,
Dacca, Bangladesh. Informed consent was obtained from the patients, or from
their parents or guardians. 63 patients without signs of systemic disease or any
other complications were treated with rice powder electrolyte solution. 61
patients matched for age, sex,aetioclogy and severity of dehydration who were
receiving sucrose electrolyte solution as a standard therapy at the same time
and in the same facility were used as control. Weight and height were taken and
a thorough clinical examination was made. Blood for CBC, Hct, sp.gr. and
electrolytes was drawn on admission, at 24 hours, and before discharge.
Microscopic examination and culture of the stool were carried out. E.colt
isolates from each admission stool specimen were tested for heat labile entero-
toxin (LT) using CHO cell culture assayzo and for heat stable enterotoxin (ST)
using the infant mouse assay 1,

Composition and Preparation of the Solution

The electrolyte content of both sclutions was that recommended by WHO
{Sodium 90 mMol, Chloride 80 mMol, Potassium 20 mMol and bicarbonate 30 mMol per
litre). Sucrose (40g) was replaced by 30g of rice-powder. In vitro hydrolysis
converts B0-86% of the rice-powder into glucose. Thus 30g of rice-powder were
taken so that at least 203 of glucose would be liberated in the intestinal
lumen. The electrolytes and rice-powder were packaged separately. To prepare
the solution, the rice-powder was first dissoclved in several hundred mls of
ordinary water and boiled for 1-2 minutes in order to make a uniform sclution.
The solution was then cooked, the electrolytes were dissolved, and water was
added to make one litre.

Plain water was allowed on demand. The study was designed to be carried
out under minimum supervision by the nursing staff and the physicians, as was
true for patients receiving the sucrose-electrolyte solution. The oral fluid
was administered mainly by attendants or by the patients themselves. Strict
intake and output records were maintained at B-hour intervals. The effect of
therapy was assessed by. the rate of purging, change in body weight, serum speci~
fic gravity, urine output and post hydrolysis sugar content in the stool.

)



b \\

- 175 -

Recourse to intravenous fluid after initiation of oral therapy was considered
as failure. This was left to the judgment of the physicians and nurses.
Intravenous £luid was administered when stool output could not be matched by
oral fluid or when the patient went back into a state of severe dehydration.
Pre and post hydrolysis glucose content was determined from the stool every
24 hours and the difference was considered as the amount of starch passed un-
hydrolysed.

RESULTS

The results of 63 patients in the rice powder group and 61 patients in the
sucrose electrolytes group of matched serum specific gravity were analysed. The
majority of patients had cholera. Among the cholera patients 38 were adults
and 35 were below 10 years of age. BAll the remaining patients were adults with
ETEC diarrhoea. For practical reasons very young children with rotavirus
diarrhoea were excluded. Comparative information on study and control patients
is presented in Table 1. The mean age, body weight, and serum specific gravity
on admission were comparable. Many patients stopped purging after 24 hours of
study. Results after completing the first 24 hours of treatment were analysed
to assess the effect of therapy on the patients. Stool output, intake of oral
fluid and urine output after the first 24 hours of treatment were comparable in
adults with cholera in both groups (Table 2). BAbout B0O% of the patients gained
weight after the first 24 hours of treatment. Serum specific gravity returned
to normal levels and the rate of success was the same in both groups.

The results in cholera patients below 10 years are presented in Table 3.
After 24 hours of treatment the patients in the sucrose group consumed more oral
soclution (P<0.05). The stoel output was high, urine output was low and post
hydrolysis glucose content in the stool was less in the sucrose electrolyte
group compared to the rice powder group, but statistically these differences
were not significant. The gain in body weight and the-rate of success in both
groups were similar. The results for the F.coli patients are presented in
Table 4. The mean age, body weight and serum specific gravity were very
comparable. Most patients of both groups showed gain in body weight within
24 hours of therapy and the success rate was identical.

The ability of sucrose-electrolyte solution to correct and maintain
electrolyte balance has been adequately shown before 16,23, Rice-powder
electrolyte solution was able to correct electrolyte abnormality including both
moderate and severe degrees of acidosis, Except for a few patients who
developed complications unrelated to oral therapy, failure was mostly caused by
an inability to match the output due to heavy purging or vomiting through
either of the oral sclutions. A comparisen between success and failure among
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Table 1. Comparison of S‘tudy Patients Treated with Rice-Powder and
Sucrose-Electrolyte Solution on Admission (Mean + SEM)

Particulars Rice-Powder group (63%*) Sucrose group (61%)
Age {yrs) 27.8 + 2.6 22.7 + 1.7

Male 38 43

Female 25 18

Bacteriol. diag.

V.cholerae 37 36
ETEC 26 25

Ser. sp. gr. 1.03%F + 0.0007 1.032 + 0.0004
Weight (Xg) 2.8 + 1.8 30.6 + 1.9

*Number of patients studied

Table 2. Effect of Treatment by Two Kinds of Oral Sclutions on Cholera Patients
Above 10 Years (Mean * SEM)

Parameters Rice-Powder group {(17%) Sucrose group (21%)

Stool Output 123.4 + 36.4 100 + 19
{ml/kg/24 hrs) -

Intake of Oral Fluid 194 + 26 223 + 24
{ml/kg/24 hrs)

Urine Cutput 42 + 14 67 + 13
(ml/kg/24 hrs) -
% of Patients who 86 82
Gained Weight
Mean of ser. sp. gr. 1.025 + ,0005 1,025 + .o002
Post Hydrolysis-Sugar 10.31+ 2,91 9.34 + 2.55
Content in the Stool

{(mMols/L)
% of Success B2 81

* Number of patients studied.

A
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Effect of Treatment by Two Kinds of Oral Solutions on Cheolerxa Patients

Table 3.
Below 10 Years (Mean * SEM)
Parameters . Rice-powder group (15*) Sucrose group (19%*)
Stool output 130 + 30 184 + 23

(mls/kg/24 hrs)

Intake of oral fluid 189 + 32%% 326 + 3%k
(mls/kg/24 hrs)

Urine output 48 + 15 20
(mls/kg/24 hrs)

|+
£

Serum sp. gr. after 1.026 + 0.0009 1.026 + 0.0011
24 hrs of treatment

% patient weight gained 87 89

% body weight gained 5.5 + 0.07 6.9 + 0.047
Post hydrolysis sugar 13.7 + 3.2 7+ 0.70

content (mMol/1)

Z success 80 85

*Number of patients studied
** P 0.05

the cholera patients less than l0 years of age taking rice-powder electrolyte
solution is presented in Table 5. Those who were more dehydrated and who
purged more heavily had a significantly higher failure rxrate (P < 0.00l1) than
those with a milder form of the disease. This has been shown previously in
cholera patients treated with standard ORS31.

DISCUSSION

The results of this preliminary study, conducted in a hospital but with
minimum supervision, show that a cereal-based electrolyte solution made of rice-
powder was as effective as a standard sucrose-electrolyte solution in correcting
dehydration and maintaining hydration in diarrhoea caused by E.ceolt and
¥. cholerae. The rate of success was more than 80% in all age groups which is
comparable to that in other studieslO,16,22,
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Table 4. Comparison of the E.coli Patients Treated with ™o Kinds of Oral
Solutions {Mean * SEM)

Parameters Rice-powder group (27*%) Sucrose group (25%)
Age (yrs) 37.8 + 3.4 32,4+ 4

Weight (kg) 37.9 + 1.7 39 + 0.9

Ser. sp. gr. 1.032 + 0.0006 1.033 + 0.0009
Stool output 126.1 + 13.5 195 + 24

(mls/kg/24 hrs)

Change in serum 1.025 + 0.0005 1.025 + 0.0003
sp. gr. {after 24 hrs)
% patients who gained 100 - 96
weight
% body weight gained 7.6 + 0.7 9+ 0.6
% success 89 88

*Number of patients studied

Table 5. Comparison between the Success and Failure Groups Below 10 Years
Taking Rice—Powder Electrolyte Sclution (Mean f SEM)

Particulars Success group Failure group
Percent 80 20

Ser. sp. gr. 1.0295 + 0.0006 1.0318 + 0.0012
Stool output 75.67 + 6.4* 176 + 15.6%

(mls/kg/24 hrs}

Oral fluid taken 210 + 6.0% 87 + 10.4%
{ml/kg/24 hrs)
I.V. fluid received 52.2 + 1.9% B0 + 4.0%
(m1/kg/24 hrs)
Urine output 24 + 3.5% 14 + 1.0%

(ml/kg/24 hrs)

*P 0,001
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Failure must be viewed as a function of the rate of fiuid loss rather
than the type of solution used (Table 5). Patients losing fluid at a rate
highex than their ability to drink £é11 behind in hydration and reguired
intravenous fluid therapy. Oral therapy with glucose or sucrose may increase
the stoecl output upto 20%8'23'during acute diarrhoea. In this study no
significant increase in stool output was observed in any of the study groups.
In children with cholera taking rice-electrolyte solution there was a tendency
to pass less-stool and more urine but this was not statistically significant.

In adults as well as in children starch is rapidly hydrolysed by
salivary and pancreatic amylase to glucose, maltose, maltotricose and branchad
dextrins?d, These carbohydrates are further hydrolysed to glucose by the
maltases of the brush border of the enterocyteszs. Most of the active
disaccharidases are fully developed at birth?® and even a one month old infant
can digest and absorb a2 large amount of rice starch?7,

Rice iz a unique starch containing a mixture of two different poly-
glucoses, amylose and amylopectin. Amylose has a linear structure and is
composed of glucose units linked by 1,4 glucosidic bonds ard in amylopectic
the majority of the glucose units are also connected by 1,4 gluc051dlc bonds.
It has 7-10% protein, and very little electrolyte28 Acid hydrolysis converts
80~-86% of the rice-powder into glucocse, The protein content of rice has
important amino acids, such as glycine (30-36 mg) and lysine (30—34 mgl} per
100 gm of rice and that of leucine and isoleucine are 30-40 mg 28 Glycine has
alreadg been shown to promcte transportation of sodium from the Lntestinal
lumen? Intralurinal digestion of rice-powder liberates the monosaccharide
glucose slowly without causing an osmolar load, which makes it possible to give
a higher quantity of rice-powder without it losing its effectiveness or causing
an osmolar drag of fluid from the wvascular space to the gut lumen. The
efficiency of the specific intestinal enzymes in hydrolysing rice-powder
remains at a satisfactory lewel in diarrhoea due to V. cholerae and E.ecoli.
This has been shown by the similar amountsof post hydrolysis sugar in the 24
hour stool in both groups. $tudies in this Centre have demonstrated that
carbohydrate absorption is least affected furing diarrhoea due to V. cholerae
and E,coli when a rice meal is taken; and even with invasive organisms such
as rotavirus and shigella absorption remains excellentdQ, Moresver, severely
purging cholera patients can eat a full meal of rice without any change in
the character of the watery stool. Soaked rice in some form, with added salt
or sugar, has been a traditional dietary therapy during diarrhoea in Bangladesh
and many other developing countries for centuries, but without attention to
the proper concentration of salts and water. Rice is cheaper and more readily
available than glucose or sucrose. It is a familiar component of treatment
for diarrhoea and thus may be more acceptable. Since there is no osmotic
penalty the only limitation of rice is the thickness of the gruel used and
the only measurement of concern is that enough be used. B3Bbove this limit there
should be no hazard and a potential benefit of increased caloric density.
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Hence, effective use of rice-powder, or any other appropriate cereal for a
specific geographic area, in the oral therapy of diarrhoea may provide a
unigue opportunity for rehydration and nutritional rehabilitation for patients
during the hazard of nutritional compromise during and after illness.
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ABSTRACT

Efficacy of oral rehydration therapy in the treatment of mild and
moderately dehydrated cholera patients has been well established, However,
the utility of oxal rehydration in the management of severely dehydrated
patients has not yet been evaluated. The present study was conducted to
determine the effectiveness of this simplified therapy in correcting severe
dehydration with a view to recommend this in rural situations where no other
treatment is available.

Fifty-six severely dehydrated cases of diarrhoeas including cholera with
features of collapse and shock were treated initially with oral fluid only.
Dehydration was corrected in 28 out of 56 cases and the remaining 28 cases
had to be treated with I.V. fluid. Normal saline was given through the
intravenous route along with oral glucose~saline containing bicarbonates.

The younger patients responded better than the older patients.

INTRODUCTION

Glucose-electrolyte solution has been found to combat dehydration in
severely dehydrated paediatric diarrhoeal cases. It is effective in the
treatment of mild and moderately severe cases of adult diarrhoea. But it's
role in the severely dehydrated adults has not yet been definitely established
The authors took up this study to see how far oral fluid can be used for
initial correction of dehydration and maintenance in severely dehydrated
patients presenting with features of shock and ccllapse.

* Pregented by Dr. S5.C. Pal
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MATERTIALS AND METHODS

Fifty-six diarrhoea patients aged between 6-70 years with severe
dehydration admitted in the cholera ward of Infectious Discases Hospital,
Calcutta, were selected for this stmdy. The degree of dehydration was
assessed by absence of peripheral pulse, unrecordable (35 cases) of very low
blood pressure (21 cases).

At the time of admission, the duration of diarrhoea and use of fluid
therapy was ascertained and those who received fluid therapy in any form were
excluded from this study. The patients were weighed and placed in cholera
cots. Clinical examination was done, pulse, P.B,, stage od dehydration,
muscular cramps at the time of admission and at one hour interval during the
whole treatment period were noted in the proforma specially prepared for this
study. Plasma specific gracity was determined with total solid meter
(American Optical Company). Amount of stocl cutput and vomitus were measured
and noted at hourly interval during the whole treatment period.

Treatment

The composition of ORS recommended by the World Health Organization were
used. The amount of oral fli:id taken varied between 300 ml. to 1COO ml. per
hour, depending on the age and weight of the patient. 30-60 ml. were given
at a time every few minutes with a feeding cup or a small tumbler. Nasogastric
tubes were not used. Intake and output of every patient were reccrded and
whenever the output (stool and vomitus) exceeded the quantity of intake of
oral fluid, normal saline was started intravenously in addition to oral fluid.
Only enough I.V. normal saline was given for peripheral pulse to reappear,

No alkaline sclution was given intravenously.

OBSERVATIONS
The condition of these cases on admission were as follows:

Mean and Ranges

1. Body weight 28.3 kg (10-45 kg)
2. Age 24.5 yrs. {(6~70 yrs)
3. Duration of diarrhoea 8.1 hrs. (3-19 hrg)
4, Blood pressure {Systo.)

{a) 35 ceses Unrecordable

{b) 21 cases 58.6 mm, Hg. {(50-80)

5. Plasma sp. gravity 1038.1 (1036-1039)
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agut of the 56 cases, rehydration with oral fluid was possible in 28 cases
only; in the other 28 cases, I.V. fluid was necessary for correction of
dehydration,. but maintenance could be achieved by oral fluid after initial
correction of dehydration. There were no death nor there were complications
during the week under ohservation. The results of treatment is shown in
Tablie 1.

Table 1. Age Distribution of Diarrheeal Cases

Age in Total Oral fluid Oral and % success with
_years Cases only I.V, fluid oral fluid
5 - 10 13 10 3 76.9
11 - 20 10 8 2 80
21 < 30 13 5 8 38.4
31 - 40 8 2 6 25
41 - 50 6 = 6 -
51 - 60 3 1 2 33.3
6l « 70 3 2 1 66,6
56 28 28 50%
DISCUSSICN h

The cases selected for the present study had very severe dehydration with
features of shock and collapse as evidenced by absent péripheral pulse,
unrecordable blood pressure (35 cases) or very low blood pressure (58.5 mm. Hg.)
and high plasma sp. gr. (Range,1936—1039). All these cases were treated
initially with oral fluid only. 1In 28 out of 56 cases studied (50%), dehydra-
tion.was corrected with oral fluid only. The remaining 28 cases required I.V.
flujd, which was started between 2-8 hours (average 5.5 hours) after admission.
However, the amount of I.V. fluid required by these patients was much less
(average 2.7 litres) than those treated by I.V. fluid only., The time taken
for the appearance of peripheral pulse was much longer in these cases, (4.7
hrs. and 8 hrs,}) than it would have been if initially treated with I.v. fluid.
It is not desirable for the hypovolaemia to continue, if facilities for
intravenous therapy is available.

Younger patients responded better to oral fluid than older patients. 1In
the 5-10 years age grcup, the success rate was 76.9% and among 1i-20 years
the rate was 80%, In older patients with higher body weight, the success rate
was considerably less (Table 1.).
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Patients with smaller output of stool and vomitus could be maintained
in a positive fluid balance only with oral fluid, but those with very large
volume of vomitus and stocol could not be maintained on oral fluid alone and
subsequently reguired I.V. fluid for correction of dehydration.

The study therefore indicated that oral rehydration therapy can be used
as an emergency measure for severe cases of dehydration requiring I.V. fluid,
until the patient can be transferred to a health facility (2-8 hours as shown
in Table 2}, These few hours can be utilized to shift the patients from
home enviromnment to a treatment centre.

Table 2. Results of Treatment

Oral Oral and I.V.
{mean valuej {mean value}
{28 cases) (28 cases)
1, Time for appearance of 4.7 hours 8 hours
peripheral pulse
2. Quantity of stool (12 935 mi. 2175 ml.
hours collection)
3. Quantity of vomitus (12 434 ml, }420 ml.
hours collection)
4, Total oral fluid required 5.3 litres 5.5 litres
5. I.V. fluid
(quantity) - —_ 2.7 litres
6. I.Vv, fluid started (hours - 5.5 hours
after admissicn) (Range 2-8
hours)
CONCLUSIONS
1. Where IV facilities are available, all cases of severely dehydrated

diarrhoea should be treated initially with I.V. fluid.
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If 1.V, rehydratior is not available patient should be put on oral
therapy and sent to a treatment centre,

Simultanecus administration of oral fluid with I.V. minimises the
requirement of I.v. fluid, I.V, alkaline solution, which is not readily
available, is not necessary. BAlkali and K+ is obtained from the oral
fluid.

Success with oral fluid appeared to be better in younger patients.
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ABSTRACT

In October-November 1980, an outbreak of diarrhoeal diseases occured
in one of the thanas of Bangladesh. A 3 member ICDDR,B investigation team
went and set up an a) improved surveillance of diarrhoeal disease; b) supplied
the VHW with packets of ORT and ¢) trained all the health workers of the
thana on diarrhoes, dehydration and ORY. A total of 123 cases were line
listed by the surveillance. Case fatality rate before the arrival of the team
was 31 in 75 (41%) and 3 in 48 (6%} after establishing intense surveillance
and ORT distribution. he difference in mortality ratio is significant.
(P < .01}). Improved surveillance, ORT distribution with training probably
accounts for the lower mortality rate during the intervened part of the
epidemic. Though prevention of an outbreak of diarrhoeal disease seems
remote at the present moment - significant change car be brought about in the
mortality pattern by providing simple health education and CRT.

INTRODUCTION

Morbidity and mortality due to acute diarrhoeal illness constitutes one
of the major health problems in Bangladesh and other developing countries.
Although intravencus rehydration with appropriate fluid and electrolytes may
virtually eliminate death from dehydration due to diarrhoea, intravenous
fluids are generally difficult tc obtain for the rural populaticn. The
situation is further complicated during a cholera or diarrhoeal disease out—
break which occurs in this region virtually every year. The development of a
glucose or sucrose electrolyte solution for oral rehydration represents a
major breakthrough since cost and availability constrains do not post
insurmountable barriers to effective treatment of diarrhoea.
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The success of oral rehydration therapy to combat dehydration in
diarrhoeal illness is now well established. A number of hospital based studies
have proved its efficacy and safety and community based studies have shown its
impact on mortality though not on morbidity. But how much Oral Rehydration
Therapy can help in an outbreak situation?

This paper gives a brief account of one of the diarrhoeal disease
outbreaks which the ICDDR,B investigation team attended very recently.

Background

on October, 1980 ICDDR,B received a telegram requesting immediate assist-
ance to help combat a diarrhoeal disease outbreak. The following day ICDDR,B
mobile outbreak team left Dacca for the affected thana which is situated in
' Nmorthwest Bangladesh. Ulipur Thana, an area of 236 square miles, has a
population of about 300,000 approximately 50,000 families and distributed in
17 unions. : :

Medical Facilities

Existing medical services are provided by a central health complex
{Thana Health Complex) headed by a doctor {(Thana Health Administrator), two
government dispensaries, 53 field workers and 21 Thana Health Complex staff.
A separate family planning division consists of 121 staff and 7 family
welfare centres. The private medical care system has 6 physicians, at least
12 quacks and 12 medicine shops.

An administrative structure gets reports of health problems and deaths
via village police. But there is no formalized channel of death reports
forwarded to the Thana Health Administrator from the lower administrative
structure or family planning field staff.

EPIDEMIOLOGICAL METHODS

Case Definition

A person in Ulipur Thana with 1) onset of diarrhoea or 2) death from
gastroenteritis between Octcber 1, 1980 and Novembher 7, 1980,
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Case Finding

A line list of all deaths from September 1 through November 7, was
reviewed. Thana Health Complex logs were reviewed For diarrhoea cases, Local
field staff were trained in taking rectal swabs and instructed to repaort
active and recent cases to the ICDDR,B team who would then visit the scene for
detailed epidemioclogic investigation of active cases.

Laboratorx

Rectal swabs were placed in Cary-Blair media or bile peptone broth. They
were then plated on MacConkey agar to identify Salmonella or Shigella organism.
Evnrionmental specimens were collected in triple strength bile peptone and
plated on TTGA within 9 days of collection.

Therapeutic

Local field staff were trained in oral rehydration therapy and nutrition;
they were provided with packets of Oral Rehydration Solution. Posters on
oral rehydration were posted in conspicuous places throughout the thana. The
mobile team from ICDDR,B gave I.V. fluid in the field and dispensed tetracycline
as indicated. It is worthwhile to mention here that only two patients were
treated with.Intravenous Fluid.

RESULTS

Death surveillance revealed 39 deaths between October and November 7,
1980 and tlere is no gastroenteritis deaths recorded in September, 1980. Of
these 39 deaths, 34 (87%) were gastroenteritis, 23 of which (67%) were females.
The mean age of gastroenteritis deaths was 23.7. Eight-eight percent of the
gastroenteritis Qeaths occured within 24 hours or less after onset of symptoms
(Fig. 1).
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Of 24 active cases cultured within one week of onset, 10 (42%) grew
Vibrio cholera  serotype ogawa. One case grew Shigella flexneri and one grew
a non-agglutinating vibrio. Of the 5 family contacts of a Vibrio cholera
positive index case, 1 was culture positive for Vibrio cholera, all vibrio
organisms were tetracycline sensitive.

Only one envirommental specimen was culture positive for Vibrio cholera
serotype ogawa. It came from the pond of two cholera positive females who
used the water for bathing and washing. Their water source for drinking and
cooking was culture negative. Three other water specimens from culture
negative cases gre non-0l vibrios {group V). Only one of these specimens was
a drinking water source.

DISCUSSION

Noteworthy is the fact that none of the cases presented to the health
complex, Thus, a hospital based surveillance could not have recoxrded the
cutbreak. Active community based surveillance helped define the magnitude and
extent of the outbreak as well as helped in providing early therapeutic
intervention with oral rehydration to prevent death. Despite the fact that
cholera cases were documented to be still occurring, fatality decreased. This
underscores the value of oral rehydration therapy and its rapid dissemination
throughout the community.

Developing countries cften lack laboratories for the identification of
cholera organisms. However, this outbreak attests to the fact that a
diarrhoeal dezth occuring within 48 hours of onset in an adult, particularly
a female, is a sensitive simple indicator of a chclera outbreak. This
particular outbreak could have been recognized as early as October 11, had
death surveillance for this indicator been utilized. Earlier therapeutic
intervention with oral rehydration therapy may have averted some deaths.

Although epidemiclogic investigation failed to incriminate a vehicle or
mode of transmission, the value of the therapeutic intervention is clear.
{Prevention of cases, especially when the route of transmission is unclear,
is exceptiocnally difficult). But the number of deaths during a cholera
outbreak czn be reduced with Oral Rehydration Therapy; The value of cholexa
immunization with its limited efficacy and lag before development of immune
response in preventing cases during an epidemic is not very clear. An
immediate, cost effective approach to control of a cholera outbreak is
dissemination of information and supplies of oral rehydration therapy packets.
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ABSTRACT

The efficacy of ORS alome in preventing or reducing death due to
dehydration in diarrhoea was compared with the use of ORS and IV, and IV
along in an outbreak of diarrhoeal diseases in Mariveles Mental Hospital
in the Philippines. It proves not only its effectiveness in preventing
and/or reducing death from diarrhoeal diseases in an under-staffed hospital
but its simple and easy administration makes it highly recommendable for
mentally ill patients because the need of skilled technician or follow-up
observation is not necessary. Even the janitors and hospital aides can be
utilized in administering the ORS.

INTRCDUCTION

The Mariveles Mental Hospital is one of the 39 govermment hospitals
under the direct administration of the Regicnal Health Office No. 3., It
was formerly an extension of the National Mental Hospital from 1957 to 1978.
In 1978 it came under the administrative control of the Region.

Tt is located on a 35 hectare site on the side of a hill facing the
China Sea but only about 10% of the area is actually occupied by the hospital
buildings and the different facilities.

It's source of water supply is a mountain spring about 10 kilometers
away frem the hospital. Water is piped from the reservoir and moves to the
hospital by means of gravity and pumps. The spring water is more than
enough to supply the needs of the hospital, and is also shared by the people
living in the town proper of Mariveles. There is no provision for water
treatment.

Several septic tanks provided the sewage disposal of the hospital but
since the patients are in varying degrees of mental disturbances, the patients
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often dispose waste matter on the grounds of the hospital. Garbage is burned
but patierts sometimes throw their leftovers and garbage in any part of the
compound.

The Mariveles Mental Hospital is staffed by one Physician (Chief of the
Hospital), ten nurses, a pharmacist, and a number of hospital aides,
institutional workers, security guards and janitors. Though the hospital has
an authorized bed capccity of 700 beds, but on an average there are 950 in-
patients per dey almost throughout the year. The great bulk of the cases
admitted are adults schizophrenics and in varying types and degrees.

There is a2 Rural Health Unit about 2 kilometers away from the hospital
with full staff complement. These are alsoc often augmented by rural practice
physicians and nurses*,

The surrounding area is a rapidly expanding town. People began to build
houses and gain access to the spring where the hospital and town proper get
their water. This is the setting of the cases to be discussed.

MATERIALS AND METRODS

Attempt has been made to compare the number of deaths from diarrhoeal
diseases treated with ORS alone or ORS and IV fluids or IV fluid alcne. The
study was conducted because of the statements of the Chief of Hospitals in
a seminar on diarrhoeal diseases that they could not implement the Oral
Rehydrating Solution Project in Region 3 without any proof of its effectiveness
because they could not just experiment on the lives of their patients. They
were taking the results of the Bacolod studies in the Philippines on the
effect of Oresol on cholera cases with skepticism. During such a discussicn,
the Chief of Mariveles Mental Hespital ventured to offer his experience with
Oresol in the diarrhoeal disease outbreak in his hospital and showed that
with the use of Oresol alone all deaths could be prevented among the diarrhoea
cases in the hospital.

*Rural Practice Physicians and nurses are physicians and nurses who have taken
the board examination for licensure to practice but are waiting for the result
of the examination. They serve in the rural areas for 4 months as volunteer
workers.
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Review of Cases

We studied only 67 cases. Although we would like to increase the number
of subjects yet interviews among the inmates were unreliable and unintelligent
because of their mental conditions, so we agreed to utilize only the subjects
that were closely followed up and documented by the staff.

The diarrhoea outbreak was first observed in September 20, 1980 when a
hospital staff accidentally discovered a patient in a state of sheock wallowing
in her watery foul-smelling stool, during the early morning round. Because of
her dehydrated condition IV fluids, mainly Ringers Lactate solution was given,
10 litres in the first 4 hours. Inspite of the fluid, antibiotics
(chleramphenicol) and anti-shock regimen, she died on September 20, 1980,

On September 22, another female patient was found in an evening round
by a nurse to be extremely dehydrated and in shock lying on her watery foul-
smelling waste. About 10 litres of IV fluid was given in four hours there-
after hydration was maintained with IV together with antibictics and anti-
shock treatment, but she died on the 27th of September.

On September 24, 1980 two markedly weak women in severe dehydration
and shock were discovered during the morning rounds by the hospital nurse in
the same pavilions where the previous fatalities were residing. LIV fluids
and antibiotics were instituted but inspite of the regimen, one died on the
26th and the other on the 27th of September. BAbout 15 litres of IV fiuids
were consumed by both patients in the first twenty-four hours of treatment.

The discovery of the two cases on the 24th caused alarm among the
hospital staff. Everybody among the staff was mobilized and instructed to
closely observe the inmates for signs of diarrhoea or dehydration. All wards
were cleared with water and lysol solution. Beds were also washed and
exposed to sunlight, Bedding was changed daily and soaked in lysol solution
before laundering. Inmates were closely supervised while bathing and washing
their hands before eating, Nobody was allowed to go out of the hospital so
no food from outside the compound will be consumed, and everything to be
eaten was properly cooked. Drinking jars with chlorinated water was provided
in all the wards instead of the previocus unchlorinated water from the faucets.

There were five fatalities on the 27th of September due to diarrhoeal
diseases. All of them were given IV fluids consuming 10 to 15 litres per
patient per day in the first day and later maintained on IV for the losses,

Towards the end of September, reports about the diarrhoeal deaths
reached the Regional Health Office and the Epidemiologist designate was sent
to the Mariveles Mental Hospital together with a Sanitary Engineer to £ind
out what preventive measures were undertaken by the hospital staff. Oresol;
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transport media for rectal swab {(Carey and Blair media) and more calcium
hypochlorite were also brought tc the hospital. Instrictions on the use of
the Oresol and calcium hypochlorite were given to the hospital personnel.

Rectal swabs on the diarrhoea cases and suspects were done. Water
samples from the different faucets of the hospital were taken for bacteriologi-
cal examinations, at the Regional Office and Bureau of Research and
Laboratories. Water samples showed contaminations with faeecal coli.

Oresol together with IV fluids were given to patients from October 3,
1980 to October 13, 1980. After October 13, only Oresol was given to
diarrhoea patients because the hogpital ran out of stock of IV fluids. The
hospital staff prepared ORS and it was found to be simple to administer even
to mentally ill patients.

Cut of the 67 subjects, 11 patients were given only IV fluids and were
in moderate to severe dehydration. Out of these 11 cases on IV fluids aleng,
7 died (63% fatality rate).

Out of the 67 patients with diarrhoea under study 34 were given IV and
Oresol for correction of dehydration. There were no fatalities among them,
although 32 were in severe and moderate degree of dehydration and two in mild
dehvdration.

There were 22 patients on (Oresol} oral rehydration alone, 5 were in mile
degree of dehydration and the rest were from moderate to severe dehydration.
There were no fatalities among these cases.

CONCLUSIONS

Based on the observation in the hospital it was concluded that the
mmber of deaths can be reduced or prevented with the early administration of
the oral rehydrating fluid, since all other concditions the patients were
exposed to, and the medicines given to all the 67 patients were the same
except for the difference in the type of rehydration.

From this experience we can recommend use of ORS for mental patients.
The following were our observation on ORS use:
Fatality is greatly reduced or prevented.
Needs less skilled perscnnel to administer.
Econcmical - no expensive gadgets used.
Easily accessible - supply always available,
Easy to prepare.
Less care during administration.
Acceptable by patients.
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ABSTRACT

A major advance in the treatment of diarrhoea has been the use of oral
glucose-electrolyte solutions to replace diarrhoeal fluid losses. Although
these solutions successfully restore and maintain hydration, they do not however
reduce the magnitude and duration of diarrhoea. 1In cholera patients one study
demonstrated that a hyperosmotic oral hydration solution with a combined
substrate of glucose and aminoacid (glycine) could substantially reduce the
magnitude of diarrhoea compared to controls txeated with conventional oral
rehydration solution. & fresh lock at the variocus substrates that enhance
absorption of sodium and water may lead to the formulation of an ideal oral
hydration solution. Also practical problems in terms of delivery of health
‘care such as unstable property of bicarbonate glucose combinations and universal
availability of ingredients required for standard oral hydration solutions
deserve furtheér study. A few preliminary observations on some of these areas
of interest will be presented. By an invivo perfusion technique using the
whole of jejunum and ileum in adult albino rats we have done a comparative
study of glucose and glycine mediated absorption of sodium, potassium, chloride
and water. The results show that glycine is as good as glucose in enhancing
net absorption of the aforesaid substances. Addition of bicarbonate has an
additive effect on both the glucose and glycine mediated enhancement of salts
and water abscorption., In a similar series of experiments we studied the
sucrose mediated absorption of salt and water and compared it with the absorp-
tion of these substances by glucose and mannitol. Sucrose stimulates
significantly higher absorption of sodium, chleoride, potassium compared to
those by glucose whereas net water absorption by sucrose is significantly
lower compared to that by glucose, ' We have also done a controlled trial of
acetate and bicarborate containing standard oral rehydration solution in order
to find a suitable base precursor as an alternative to the traditionally used
bicarbonate for the correction of acidosis. Forty patients with moderate to
severe dehydration in the age group of 4 months to 5 years were studied. Our
preliminary observations suggest that acetate is as good as bicarbonate in
correcting acidosis. The acetate containing solution is palatable and well
tolerated. It was possible to achieve rehydration by feeding acetate containing
solution with cup and spoon.
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COMMON SALT AND MOLASSES WITH AND WITHOUT SODIUM BICARBONATE AS

AN ORAL REHYDRATION SOLUTION IN CHILDREN
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ABSTRACT

The effectiveness of crude common salt and molasses or gur with and
without addition of sodium bicarbonate as a simplified oral solution for fluid
replacement in cholera and other non-cholera diarrhoeal diseases of children
under 12 years of age {mean 6.35 yrs) was prospectively compared in a
randomized double-blind trial. After initial standard intravenous rehydration
with cholera saline, patients were randomly assigned to receive either
solution by mouth., Both groups were comparable as to age and initial severity
of dehydration {mean pl. Sp. Gr. 1.030}). If the child failed to maintain
hydration or develop serious electrolyte imbalance during treatment, we
considered this as failure of oral therapy. Overall success of oral therapy
in both treatment groups was about 65%. Significant differences in success
rate (50% vs B8%) was observed between cholera and non-cholera patients. It
has further been observed that rate of oral failure varies directly with high
stool output (100 ml/kg/24 hrs). Younger children suffering from actively
purging cholera are difficult to treat with either solutions. There was little
correction of acidosis in salt-sugar group and sustained acidosis was found
particularly related to oral failures. Although molasses contributes scme
natural potassium, it failed to maintaib potassium balance. In fact, salt-
sugar failure group showed severe hypokalaemia after 48 hours of therapy. We
conclude that (1) neither solution can effectively treat all patients with
high stool cutput (2) oral solution without sodium bicarbonate cannot fully
correct acidiosis (3) potassium depletion developed in both groups but was
more pronounced in the salt-sugar failure group.
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ABSTRACT

Acute watery diarrhoea due to enterctoxigenic bacteria particularly E.coli
is well established. However chronic colonisation of distal samall bowel by
enterotoxigenic bacteria has not been reported. We have studied a group of
patients who, clinically, have recurrent watery diarrhoea or liquid stool with
intervening pericds of constipation., These patients were found to have two
or more standard parameters of malabsorption. They were intubated and small
bowel fluids were sampled at various levels for microbiological studies.

The selected organisms were tested for enterotoxin production. The findings
and their relevance will be discussed.



CHAPTER 4

PREVENTION AND CONTROL
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ABSTRACT

The knowledge and attitudes of health workers trained on various
aspects of diarrhoea was assessed by an interview schedule. Knowledge of
community health volunteers (CHV) who were trained repeatedly was better
than those whe received minimal training. The performance of male multi-
purpose health workers was poorer in comparison to female multipurpose health
workers: There was considerable variation amongst different categories of
health workers on their ability to diagnose malnutrition. Inspite of
repeated training, the health workers did not remember the signs of severe
dehydration and a large number of them continued to restrict food and breast
feeding Quring and after diarrhoea,

INTRODUCTION

In recent years a single formulation of oral rehydration solution (ORS)
has been shown to be effectivel in the treatment of diarrhoea irrespective of
age and etiologyz. As a result of the intrecduction of ORS, significant
reduction in the mortality rate from diarrhoea has been demonstrated3r?,
Prolonged or severe food restriction is no longer advised, and the stress on
chemotherapy or symptomatic drugs is less than in the past5. Though this
breakthrough has been achieved in the management of acute diarrhoeal disease,
for successful implementation of ORS programme it should be easily available
and the people should ke properly advised by the health care providers on its
correct use.

Health care in India is provided by a network of more than 5000 primary
health centers, one in each community development block. Each primary health
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center has two medical officers and a number of health aurilliaries. Recently
the Govermment of India has launched the multipurpose health worker scheme,
community health volunteer scheme and integrated child developnment scheme to
ingcrease the outreach of health care to the community. Under these schemes,
the health auxilliaries have been trained to provide first-aid and simple
medicines for the treatment of minor illnesses. The use of ORS was introduced
in a community development block in Haryana State, India in 1975. This was
combined with training of the health functionaries on varicus aspects of
management of diarrhoea. The present study was carrxied out to determine the
knowledge and attitudes of different categories of health workers regarding
treatment of diarrhoea. The study has shown that repeated training is
important in improving the knowledge of health workers and that the training
requiremerts of different categories of health workers are different, which in
turn, depend on their job expectations and educational background.

MATERIALS AND METHODS

Study Area

The study was undertaken in a backward community development block in
Haryana State, India, with a population of 112,000 in 168 villages. Farming
is the main occupation, land holdings are small and most of the land is
unirrigated. About 25% of the villages are cut-off from the rest of the block
during the rainy season. Only 16% of the villages have postal facility.

Health care is provided by the primary health centres located in the
block headquarter village, three rural dispensaries and 17 subcentres. In
addition, part-time community health volunteers and Anganwadi workers are
available in the villages to improve the outreach of health care system.

Postgraduate Institute of Medical Education and Research {PGI}, Chandigarh,
India, adopted this block for collaborative work with Haryana State in 1974
to strengthen the health care services.

Oral rehydration sclutien therapy was introduced in 2 villages in the
block in 1975. It is not available in all the 158 villages. The health
workers have combined treatment of diarrhoea by ORS alongwith education of
the community in the treatment of diarrhoea, specially in use of ORS. 1In
the block, 94 community health coluntzers (CHV), 114 Anganwadil workers (AWW),
45 multipurpose health volunteers (MPW) and 15 health supervisors have been
trained on various aspects of therapy of acute diarrhoea. The training
programme comprised of teaching the preparation of oral rehydration salts,
constitution of ORS, recognition of dehydration and malnutrition, safety
features to be observed during ORS therapy and advice to be given regarding
feeding during diarrhoea. Appropriate teaching aids have been developed:. all
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the health workers have been trained repeatedly in small groups, using
different techniques like lecture, demonstration and use of appropriate
teaching aids. The teaching has been strengthened by encouraging the health
workers to give ORS therapy. The teaching of health workers was undertaken
in 12 different centres spread all over the block.

The knowledge of health workers was assessed using a pretested interview
schedule comprising of guestions on various aspects of management of
diarrhoea in the community. The impact of training was evaluated by assessment
of 30 CHVs before training, 31 CHVs trained on treatment of diarrhoea according
to national guidelines, 30 CHVs who were trained in ORS therapy for & period of
less than 1 year (a minimum of 3 teaching sessions} and 34 CHVs who have been
trained repeatedly for longer than 1 year. The variation in the knowledge of
ORS therapy in different categories of health workers was studied by
interviewing 34 CHVs, 38 AWWs, 11 female MPWs and 9 male MPWs.

Observations

Community Health Volunteers who were trained repeatedly on treatment of
diarrhoeca had better knowledge about correct use of ORS as compared to those
whe were trained according to national guidelines of those CHVs who had not
received any training. The performance of all four groups of CHVs were poor
when questioned about the method of preparing home made rehydration solution
(Table 1}. Excessive thirst, sunken eyes, dry mouth and poor skin elasticity
were commonly recognised to signify dehydration; excessive crying or
drowsiness and depressed anterior fontanel were not mentioned freguently.
Manifestations of severe dehydration were not remembered at all {(Table 2}.
Comrunity Health Volunteers with repeated training relied on ORS therapy,
knew the importance of monitoring dehydration and believed that diarrhcea
should be treated early. Restriction of food and breast feeding during
diarrhoea was recommended less often by CHVs with repeated training compared
to those who were not trained at all or were educated according to national
guidelines (Table 3).

When the knowledge of different categories of health workers was compared,
the performance of male MPWs was significantly poor in comparison to other
categories regarding correct use of ORS therapy (Table 1). Only small
percentage of AWWs and female MPWs were familiar with the signs of severe
dehydration like acidosis, anuria and shock, while other workers made no
mention of these signs (Table 2). While more than 50% AWWs and female MPWs
could enumerate more than 3 signs of protein energy malnutrition, the
knowledge of male MPWs and CEVs in this respect was poor. The importance of
weight for age was not recognised by most CHVs and male MPWs. The knowledge
of prevalent feeding practices was poor amongst male MPWs (Table 2). More
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Type of worker CHV CHV CHV CHV AWW MPW MPW
(Female) (Male)

Training "Hil As per /1 year 1 year

national

guidelines
Numbex 30 31 30 34 38 3 9
1. Composition of ORS (] {e}] 2{6.4) 9(30.8) 30(88.2) 30(78.?) 9(81.8) 6(66.6)
2. Reconstitution of ORS 0{0) 3{9.6) 10(34.6) 32(94.1) 30(78.9) 9(81.8) 5{55.5)
3, Volume measure accuracy 0{0) 11(35.5)} 10{34.6) 32(94.1) 36(924.7) 8(72.7) 4(44.4)
4, Quantity of ORS needed 4(13.3) 14(45.1) 17(57.1) 30(88.2) 27(71.0) 9(81,.8) 3(33.3)
5. Method of preparing HRS* 0(0) 2(6.4) 9(30.8) 12(35.3) 11.(28,9} 3(27.3) 1{(11.1)
6. Storage of ORS o0} 3{(9.7) -+ 14(48.4) 30(88.2}) 37(97.4) 11{100) 6(66.6)
7. Literature on ORS o(0) 1(3.2) 15(50.0) 30({82.3) 25(65.8) 9(81.8) ©{66.6)

*HRS - Home made rehydration solution
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Table 2. Knowledge about Various Signs of Dehydration and Malnutrition

amongst Health Workers

Type of worker CHV CHV CHV CHvV AWW MPW MPW
{(Female) (Male)
Training Nil As per /1 year 1 year
national
guidelines

Number 30 31 30 34 38 3 9
Dehydration
1. Thirst 4(13,2) 18(58.0} 15 (50.0) 32(94.1) 15{(39.%) 8(72.7) 4(44.4)
2, Sunken eyes 2(6.6) 23{(74.2) 23(76.9} 32(94.1) 13(34.2} 9{81.8) 4(44.4)
3. Dry mouth a(0) 12(38.7) 15(50.0) 32(94.1) 12{31.6} 8{72.7) 4(44,4)
4, Poor skin elasticity 1{3.3} 9(29.0) 23(76.9) 32(94.1) 17(44.7) 9(81.8) 5(55.5)
5. Excessive crying/

drowsiness 0(0) cl{o) T{23.1) 12(35.3) 18(47.4) 9(81.8) 4(44.4)
6. Depressed anterior 2(6.6) [03{0)] 8(26.9) 24(70.6) 8(21.0) 9{81.8} 3(33.3)
7. Acidosis o(0) c (o) 0(0) 0{0) 4(10.5) 2{81.2) o{0)
8. Anuria oo o0} o (o) e X10}} 0{0) 4(36.4) 0(0)
9, Shock 0(0) o(0) o (0} 0(0) 0{0) 1(9.1) o{o)
Malnutrition
1. Names more than 3 signs 0(0) 0{0) 0(0) 1(2.9) 21(55.3) 7{63.6) 2(22,2)
2. Knows weight for age 0 (0) o) 0(0) 2(5.8) 36(94.1) 7{63.6) 0{0}
3. Knowledge of feeding

practices 5(16.6) 10(32.2) 15(50.0) 18(52.9) 24(63.1) 7(63.6) 1(11.1)




Table 3. Knowledge and Attitudes about Treatment of Diarrhoea amongst Health Workers

Type of worker CEV CHV CHV CHV AWW MPW MPW
{Female) (Male)
Training Nil As per / 1 year 1 year
national
guidelines
Numbexr 30 31 30 34 38 3 9
1. Treats diarrhoea early 2(6.6} 13(41.9}) 19({65.4) 18(53.0} 18(47.4) 7{63.6) 3(33.3)
2. Prefers ORS to other
modes 4(13.3) 14(45.2) 25(84.6) 34 (100} 36(94.7) 93(81.8) 3(33.3}
! 3. ORS produces vomiting 18(60.0) 12(38.7} 10(34.6) 5(14.7) 8(21.0} 1{(9.1) 3(33.3)
r~
Q
™ 4. Monitors dehydration 0(0} 12(38.7) 25(84.6) 24 (71,9 36(94.7) 8(72.7 3(33.3)
1
5, Community demands drug
for diarrhcea 30(100) 31(100) 27 (90,3}, 21(6l.7) 24(63.1) B8{(72.7)
6. Restricts foods 24 (80) 23(74.2) 14(46.1) 16(47.1) 27(7L.00 8(72.7) 7{(77.8)
7. Restricts breastfeeds 28(93.3) 18(58.0) 18{53.86) 10{29.4) 14{36.8) 7{63.6) 5(55.5)

Table 1. Knowledge about Use off Oral Rehydration Solution amongst Health Workers

AN
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than 70% AWWs and MPWs advised stoppage or restriction of breast feeding
during or after an episode of acute diarrhoea (Table 3), oOnly 33.3% of male
MPWs knew the importance of monitoring dehydration.

‘DISCUSSION

Several studies conducted in the hospitals and in the community have
demonstrated the efficacy of ORS therapy in the treatment of diarrhoea3'4.
However, for effective reduction in mortality it is important that this mode
of therapy is accepted by the people in the community, Recognising the
importance, the WHO is planning a global programme for training and crientation
of doctors and healith workers so that they can in turn educate the pebple

£y

regarding correct management of diarrhoea. This study highlights the \*\‘\ug___,f-
importance of repeated training and orientation of health workers in improviil

their knowledge because a single training session was found to be insufficient.
In cur set up, training was done in gmall groups and lecture material was
backed up by visual aids, practical demonstration and opportunities for
prescribing ORS. A greater stress on teaching of the skills may be particular-
ly useful for health workers who have limited educational background.

In spite of repeated orientation and using several different technigues
of training, certain deficiencies in knowledge or wrong attitudes persisted.
This may be related to the difficulties in comprehension about aspects which
cannot be easily demonstrated, The knowledge about manifestations of severe
dehydration was poor because severe dehydration was rare in the community and
hence inability to demonstrate the signs of severe dehydration. The inadequate
knowledge about various aspects of malnutrition was related to the fact that
CHV and male MPW do not routinely weigh the children {(female MPWs and 2WWs are
responsible for this job) and severe malnutrition is uncommon in the community.
Some aspects of deficiencles are related to prevalent cultural beliefs. Many
of the health workers believed that restriction of food and breast feeding
during and after diarrhoea should be practiced in spite of our instruction
during training that fodd restriction is harmful. The widespread prevalence
of these beliefs in the community has been reported, Health workers who belong
to the same area where the above study was done, have similar beliefs. It is
well known that beliefs are very Qifficult to change particulgrly in traditional
societies. A large percentage of AWWs and female MPWs believed in restricting
food during and after diarrhoea. This may be related to the influence of
elders in their home. Similarly, the demand by the community for drugs in the
treatment of diarrhoea appears to be deep rooted and reflects the belief that
only drugs can cure illnesses. This is likely to be removed by concerted
efforts by the health care providers which aim at removing harmful beliefs.

Different categories of health workers showed considerable variation in
their knowledge about certain aspects of management. Male MPWs poor performance
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may be partly because they could not accept therapy of diarrhoea as a part of
their overall job description and partly because they have not been adequately
prepared to treat illnesses or symptoms othér than malaria. The knowledge of
CHVs and male MPWs regarding signs of malnutrition and weight-for-age criteria
was poor because they probably considered this to be the job of AWW or female
MPW and therefore did not pay encugh attention teo this aspect during their
training. The better performance of female MPWs is partly related to their
longer pre-service training (1% years - 2 years as compared to 6-16 weeks for
others) and also because they are expected to treat minor ailments.

Future training programmes for health workers should provide for
repeated training and orientation. Prevalent heliefs of the community in
their training programme will have to be given a prominent place in training
of health workers to overcome harmful beliefs and practices. The present
study also highlights the importance of training different categories of
health workers according to their previous educational background, training
needs and job expectations. '
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Discussion
Dr. Nigar Shahid

Q. Who were the CHWs and how were they accepted in the community?

A, They are part-time workers. They are well accepted by the community for
treatment purposes but not so well accepted for preventive aspects or
environmental sanitation measures.

Dr, Deb

Q. In one of the slides, you have shown that CHW couls identify dehydration
better than CHW. How do you explain that?

A. CHWs were trained in 1977 but MPW (M) orientation in 1975. CHWs were
trained for 3 months, MPW (M) for a few days to 6 weeks.

Pr. Eusof

Q. Do you have a standard teaching module for the community health worker?
How was the training impact evaluated?

A, Two teaching sessions were prepared. The questionnaire was pretested,

42 guestions were administered, They were mostly structured for specific
responses to measure the impact of training.
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Comments: Dr, Greenough

Some current practices in Matlab households which have mothers with an
education upto sixth class must be very effective since there is a much
lower mortality among children in such households. We may gain
important clues for health education by investigating practices in such
families.
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ABSTRACT

This article, based on field observation and indepth interviewing in
two rural communities of Teknaf thana of the coastal area of Bangladesh,
focuses on pardd and some healthk practices with a special reference to
defaecation habits and water use pattern. Viewing defaecation habits and
water use pattern as an expression of social norms, both women and men are
analysed from the point of view of health practices. This analysis has shown
that the practice of pardd has been responsible for differential defaecation
habits and water use pattern among males and femules. The study revealed
that the males defaecate following rising from the bed in the morning. The
timing for such defaecation may be either before sunrise or following sunrise
according to his need. But women defaecate immediately following sunset and
sunrise. FPor the sake of the observance of parda women since their childhood
develop the habit of defaecation following sunset or before sunrise. Indepth
interviewing revealed certain unconventional practices.of hasty defaecation
and cleaning of bottom,when emergency need for defaecation by women arose
during day time. It was found that for the sake of observance of parda women
mainly carried water from the tubewell following sunset and befcre sunrise.
When there was need for water during day time women had to frequently depend
on their minor children for carrying water from the tubewell. CObsexvation
revealed that the children were much less careful than the women in maintaining
cleanliness of water from water collection point to home.

INTRODUCTION

The World Eeslth Organization has adopted the goal of health for all

by the year 2000 "%, This goal has been subseribed by the govermment of

Bangladesh also. The programme of health for all by 2000 includes the
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provision for an adequate supply of safe water and basic sanitation. In

two rural communities of Teknaf thanag in Bangladesh observations were made on
sources and uses of water, and defaecation habits. Some field observations and
indepth interviewing were made to investigate the role of parda* in relation
to water use and defaecation practices. This study has policy implications

in respect of implementation of programmes for adequate supply of safe water
and basic sanitation for the conservative rural communities which strictly
adhere to the observance of pardd. Traditionally the practice of parda
required women to be confined within the four walls of the home“*”". Even
today in the study areas parda imposes such confinement to the homestead since
women are permitted to go out of the house mainly following sunset and before
sunrise.

The two study communities are situated in Teknaf thanZ in the coastal
area of Bangladesh. The pecple of the study areas depend entirely on ditch
and tubewell water for all purposes. Most of the households have no fixed
latrine {Table 1}.

The study communities have got a population of 4, 242, They are almost
entirely Muslim. The major occupaticn in one community is fishing , and that
in ancther fishing and agricultural activities. The pecple of both the
communities are mostly illiterate (Table 2).

METHODS

The methods in this study were field cbservations as participant
observer and indepth interviewing with a special reference to water use and
defaecation habits. Ten males and 10 females were selected based on
purposive sampling for indepth interviewing. Only willing persons were
interviewed. Women who crossed their childbearing age volunteered for
interview. The cbservztions and interviews were carried out during the
end of 1980 and early 1981.

RESULTS

In the study communities it was observed that women adhere to strict
pardE. It was found that during day time women passed most of their time
inside the dwelling houses. The dwelling houses mostly have bamboo walls of
low height and leaf roofs. "~Most of the houses have no windows and have one

*Seclusion of women from male strangers



emales above 5 Years of Age in the Study Communities

Table 1. Place of Defaecation for Males and
Water
Total Seal fixed Open
No. of Latrine Pit Bush Bank of River Open Field Not Reported

Sex Households % % % % % %

Male 685 4.4 6.7 63.7 9.8 12.7 2.6
1
8]
=

Female 685 5.7 10.7 67.6 9.5 ! 6.0 0.6 .




Table 2, Literacy Level in the Study Communities by Age and Sex
Male Female
Total No Education Maktab Primary+ Total No Education Maktab Primary +
Age Group No. 3 % % No. % % %
All ages({5+) 170L 62.6 29.8 7.6 1704 62.2 36.9 0.9
5-9 310 55.8 40.3 3.9 309 46.9 51.8 1.3
10~-14 318 50.3 40.3 9.5 304 43.0 55.9 l.0
15-24 364 67.0 14.2 8.7 399 61.6 37.6 Q.8
25-44 415 66.5 24,1 9.4 414 72.5 76.3 ' 1.3
45+ 294 71.8 22.4 5.7 278 85.6 14.4 -

= SsT¢Z -
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te two doors. The dwelling houses are divided into male and female sections.
In some of the houses the female section has a door leading to a small
backyard mainly used by females. Dwelling houses are usually dark inside
particularly the women's secticns. Often the kitchems are situated in the
women's sections. This section is also used for eating and storing of
drinking and cooking water. The homesteads consist of one or more households
and are surrounded by high bamboo walls with a gate. Males outside of the
family cannot enter the homestead without prior permission. Such entry is
not permitted when male members are not present. When male ocutsiders are
within the compound of the hcmestead the women strictly remain inside the
house and keep silent so that their voices cannot be heaxd by the visitors.

It was observed that women usually do not carry water during the day time.
Due to pard& they fetch enough water to last during the day before sunrise,
and also after the sunset, If the water runs out during the day time, then they
ask the children to fetch water either from the tubewell or the ditch. It
was observed that when the children carry water they do not pay particular
attention to cleanliness.

It was found that sometimes elderly women fetched water during day time
when no males were around the water source. In such cases water is collected
quickly as a precaution against breaking pardﬁ. The males and children take
their bath at the water source. The female do not do it there.

It was observed that most of the defaecation sites for women were
located in the nearby bank of tHe river and bushes. The defaecation sites
for males were located in similar places further away. The defaecation
sites showed that it was done in different spots indiscriminately. It was
found that there were defaecation sites for women within the homestead
compound.,

Indepth interviewing revealed that there were different time schedules
for water fetching and defaecation for male and female which are linked with
the chservance of pardZ. Most of the respondents stated that females fetch
water and have their bath either before sunrise or after sunset. They stated
that some women have their bath during day time in a fenced place located in-
side the homestead. All the respondents stated that due to the practice of
pardd children are frequently utilized to fetch water during day time. They
alsc stated that as a conseguence of pardZ resulting in restricted movement
of the women during the day they use far less water for domestic and personal
purposes than is actually required.

Most of the respondents stated that women usually defaecate after
sunset and before sunrise. They stated that women have defaecation sites
near their houses which were generally surrounded by bushes. They said
that men go for defaecation further away from the women's defaecation sites,
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It was stated that generally men defaecate after waking up in the morning and
the timing for the defaecation may be either before sunrise or following
sunrise according to their natural reguirement.

Most of the respondents stated that women usually go in groups for
defaecation either before sunrise or after sunset with a pot of water each,
which holds one-third to half a gallon of water.

Some respondents stated that when women felt the need for defaecation
during day time 'they try to hold it with difficulty' till sunset. Sometimes
such women skip lunch so that they can delay the movement of the bowel.
Skipping lunch for these reasons sometimes coccur several times in a month
for most women. When they fail to hold the motion they defaecate hastily
in the backyard.

DISCUSSION

The study communities are prone to frequent incidences of dysentery
and diarrhcea., It has been found ocut that most of the dysentery cases were
caused by shigella. A study by Rahaman and aziz® in and around the study
area showed that during 1976 to 1978, 5,283 patients were treated with
diarrhoeal symptoms, More than 80% of these patients gave clinical history
suggestive of dysentery and the remaining were patients with diarrhoea.
mmong these patients 1,863 isclation of various serotype of Shigella were
made which is 35% of.the total dysentery and diarrhoeal cases. Whereas in
1968 Khan and Mosley6 reported that shigellogis accounted for 4.4% of all
grades of diarrhoeas based on results from an intense community study in
bacca. The significantly high incidence of shigella in and around the study
communities are related to scarcity of water for personal and domestic
purposes. The findings of this paper give some evidences of relationship
between Shigellosis and scarcity of water in the study area and that the
strict observance of pardi has made the situation worse.

In the study communities women cook inside the.house which is dark and
offers limited visibility while washing, preparing food or serving. Due to
the strict observance of parda, the children frequently fetch water. These
children often do not clean their hands adequately following defaecation after
cleaning their bottoms,

At the time of defaecation a pot of water is carried to wash the bottom
and hands afterwards which is not sufficient for proper cleaming. Proper
washing of hands before eating and handling food is also not done frequently
mainly due to the scarcity of water at home, Moreover, when one defaecates
in haste Quring the day thereis little scope for proper washing of hands
after washing the bottom. Last but not the least we want to emphasize here
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that this preliminary study on the influence of pardad on health habits
indicate the: need of Ffurther research on the behavioural aspect of the custom

of pardd.
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INTRODUCTION

Shigellosis though a world wide problem is a great concern of most of the
developing countries, It spreads very easily among the contacts. Secondary
infection rates of shigellosis varies from 15-33%. The death rates under
hospital treatment ranges between 5 and 15%. Immunization has not been found
promising. Resistance of Shigellae to multiple antibiotics is building up
steadily. A study was therefore essential to find out some sort of simple
intervention.

We decided to use a simple procedure of washing hands with scap and water
after defecation and before meals to attempt to prevent the spresd of
shigellosis. Health workers were employed to educate families and maintain
surveillance to make sure that people washed their hands after defecating and
before eating food.

METHODS

In this prospective study, study and control groups were all culture
confirmed shigellosis cases from the ICDDR,B clinic, matched for age, sex and

sociceconomic status. The cases were alternately selected for both study and
control groups.

The study families were provided with 2-4 pieces of soap and 1-3 water
pitchers for storing enough water and were urged to wash their hands after
washing tke anus following defecation and before taking any food. Quantity of
soap and left over water were checked daily by observing the size of scap and
measuring the water to determine usage. A further 50 families provided with
soap only and another 50 with water containers only were alsc studied to compare

the efficacy of socap and water independently. Control families were not
provided with any intervention.
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Rectal swabs of family contacts of study and control cases were obtained
daily for 10 days for culture., Left hand washings were cultured in gram negative
broth {G.N. broth). Domestic water was cultured after millipore filtration.

A history of dysentery was obtained from cases and contacts.

The differences in secondary infection and case rate between study and
control groups were tested for statistical significance by the Chi Sguare.
test.

RESULTS

Table 1 presents data on the essential comparability of the groups under
study. We have used family size, crowding, income, water and latrine use
pattern as indexes. The data shows that the groups were quite comparable.

The age specific secondary infection rates among the family contacts
are shown in figure 1. The overall infection rate was 10.1% for the study
and 32.4% for the control group, Total reduction in secondary infection was
67%. This difference was highly significant (P < ,0l).

The overall secondary case rate was 2.2% for the study and 14.2% for the
control group. The overall reduction in secondary case rate was 84%. This
difference was alsc highly significant (P < ,0l).

The effectiveness of the intervention in the case of different types of
Shigellae is seen in figure 2, Shig. flex. could be reduced by €7%, Sh. dyst.
type I by 33% and other Shigellae by 87%. Even if the possible co-primary
positive isolates were excluded the difference was statistically significant.

The relation between quantity af water used per person per day and rates
of secondary infection is shown in Table 2. 1In the study group, the secondary
infection rates were independent of the amount of water used for drinking and
cocking., But were associated with the amount of water used for bathing and
washing (P < .01). This association did not persist when all were combined.
Among the controls however, there was no association with the amount of water
used and secondary infection rates.,

Rates of infection in families who were provided with only soap or water
pitchers are shewn in figure 3. The Shigellae fleznert secondary infection
and case rates for the soap using group were significantly lower than the
water using group (P < .0l). There was no significant difference for Sh. dyst.
type 1 in this regard. This might be due to amall number of families in this

group.

Out of the 579 study and scap group individuals whose left hand washing
were cultured none was positive for Shigellge. Out of the 617 control and
water group individvals 7 were positive for Shigellae. This was significant
(P < .0235).



TABLE I--STUDY AND CONTROL GROUPS COMPARED

Household Used mixed
population Average Average Average Drink. sources of Used
excluding Percent room/ member/ member/ T/ Tap water for Sanitary
Groups index < 5 yrs. family family room water domestic use latrine
Study 279 23,3 1.56 5.6 3.1 944 26% 36%
(Soap + water)
Control '
{no soap or 318 24.8 1.78 6.4 4.0 98% 20% 42%
water)
Only scap 300 21.6 1.58 6.0 3.7 92% 32% 50%
Only water 299 23.1 1.72 6.0 3.3 93% 28% 56%
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Fig I. Age specific subsequent infect‘ion rates in
study and control groups in percent
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Fig 2. Secondary infection rates in study and cbntrol
groups by types and percent of Shigellae
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TABLE II--SECONDARY INFECTION RATES ACCORDING TO QUANTITIES OF WATER USED

Controel

Study
No. of Secondary No. of Secondary
hverage gquantity contacts No. infection contacts ' No. infection
of water used cultured infected rate cultured infected rate
Drinking < 4,5 kg. 25 2 (8.0) 101° 35 (34.6)
and
Cooking > 5.5 kg. 1657 7 (4.2) 50t 15 (30.0) '
>
: c g =Y
Bathing < 20 kg. 41 6 (14.6) 95 21 (22.1) '
and
[+ h
Washing > 25 kg. 66 1 (1.5} 21 3 (14.3)
a vs b N.S. e vs N.S5.
c vs d {P <.01) g vs N.S.
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Fig 3. Secondary infection of Shigeliosis in groups
who used only soap and only water in percent
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Table 3. Incidences of Diarrhoea of Whknown Origin

No. of contacts Ne. of contacts
who had diarrhoea who had no diarrhoea No. of
Groups of unknown cause of unknown cause Total
Soap + water
group 162 213 229
Control group 300 238 268
Total 46 451 497

X% of avs b= 2.6 = N.S.

In the study group 7% contacts and in the control group 11,2% contacts
developed diarrhoea of unknown etiology (Table 3). The differences (37%)
were not significant, but if the trend was maintained a larger sample
size might reveal a significant difference.

DISCUESION

The occurrence of shigellosis is directly related to sanitation. 8till
even in developed countries it has yet to be eradicated.

Practical solutions are needed when proper sanitation is not feasible
and immunization does not help. Antibiotics are expensive and changing
resistance patterns makes drugs less efficacious. People use sSurface
water which may transmit the organisms of diarrhoeal disease. Hand pump
tubewells for drinking alone did not help in reducing diarrhoeal disease
and cholera since other sources are used for bathing and washing. Although
shigellosis is said to be a water wash disease, this study could not prove
it. However, much larger quantity of safe water may have some effect.

Handwashing seemed an effective and practical alternative, It is most
effective in vulnerable younger groups possibly because mothers feed them,
Adults often go ocut and do not have soap available for washing. The effects
were most significant in all Shigellae species except Shigellae dysenteriae
type 1. Minimum difference in the case of Sh. dyst. type 1 might be due to
smaller number of cases, its greater virulence and smaller dose requirement
for infection. Diarrhoeas due to other causes were also reduced (37%) by
the use of soap and. water.
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The results of the hand cultures show the distinct possibility of

‘contamination of food or the right hand.

We conclude that adoption of this intervention, would result nearly in

80% reduction of hospitalization of dysentery cases due to shigellosis and a
37% reduction in occurrence of other diarrhoeas as well as significant savings.
Pre-reguisites are proper motivation and easily available soap. The practice
needs to be implemented as a part of the national diarrhoeal disease contrel
program.

Discussion

Brigadier Chowdhury

What type of soap was used? Which hand i.e, right hand or left hand
was washed, were there any difference in the iscolation rates?

Washing scap was used., Only left hand was washed.

0. P. Ghati (Comment)

Some unexpected and disturbing finding in an old epidemiological study
carried out by us showed a higher prevalence of diarrhoea amongst
children of school teachers of the village compared to other categories.
In the houses where cattle was in the midst of the house had less
infection. There was relationship between diarrhoea incidence and
nutrition but no such relationship could be found with sanitation.

Dr. G.H. Rabbant

Why was the difference found in Shigella dysenteriae not significant
compared to S. flexneri infection? What is the definition of secondary
case?

In shigella dysentery, even a low dose can produce significant infection,
higher virulence may be the cause for this lack of 7 significant
difference., Symptoms of dysentery absent in the family contacts of

index cases but shigella could be isclated.
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Dr, Deb

How do you assure that soap is being actually used? It may have been
used for other purposes?

Three day cbservation showed that soap was actually used and that the
amount of water leftover in the pitchers was recorded.
Nigar Shahid

Have you considered the use of "ash" as soap, is it still very
expensive?

Study was done in an urban setting where ash is difficult to come by,
gas and kerosene is used as fuel.

.
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VARIATION IN GLUCOSE AND ELECTROLYTE CONTENT OF ORAL

REHYDRATION SOLUTIONS PREPARED AT HOME

5. Zimicki, M.A., Wahed, M. Yunus,
and J. Chakraborty

International Centre for Diarrhoeal
Disease Research, Bangladesh

G.P.Q. Box 128

Dacca=-2

Bangladesh.

ABSTRACT

As part of the follow-up substudy of the 1979-1980 Matlab field trial
of home~prepared oral rehydration solution (ORS) 880 samples of ORS actually
being used by patients were collected. Four hundred and fifty-nine of these
samples had been prepared from packets provided by ICDDR,B; the rest had
been made using leocal sugar {gur) and salt (lokon) measured using a special
spoon. Glucose, sodium, potassium and bichrbonate contents were measured
using standard laboratory procedures. The contents of most samples of both
types of solutions were within acceptable limits, although there was more
variation in the contents of solutions prepared from lobon and gur, There
was no apparent trend in the accuracy of sclution preparation during the two
years of the study.

INTRODUCTION

Oral rehydration solution (ORS) prepared and used in the home has been
widely advocated as a simple, cost-effective and efficient way to reduce
morbidity and mortality from diarrhoeal. One question about this approach,
however, is whether individuals without special medical training, who in
fact may be illiterate, can prepare the solution proPerlyz. A second issue
is whether sclution can be prepared as accurately from local sugar and salt
as from the more expensive packets. The field trial of oral therapy conducted
by the International Centre for Diarrhoeal Disease Research provides scme
data to answer these guestions.
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METHODS

The field trial was conducted from January 1879 through December 1980
at the ICDDR,B Matlab field stationm.

Two "treatment areas" were designated, each with a population of about
40,000; in one WHO-formula packets were provided and in the second, crude
brown sugar (gur) and salt (lobon) with a special measuring spoon. One woman
from each bari-clusters of about 6 households belonging to an extended family
was chosen by the ICDDR,B community health worker to be the "bari mother" and
was trained to prepare ORS using either the packet or the spoon-lobon-gur
method, and given basic education about diarrhoea and dehydration.

As follow-up, supervisors visited the bari-mothers and observed while
they made the solution, and corrected any failure of technigue. This spot-
checking was continued, thrugh at a lesser frequency, throughout the study.

All bhari mothers were given a used l-litre intravenous fluid bottle
to measure water. In addition, women in the lobon-gur area were given
special two-ended measuring spoons. Supplies of lobon, gur and packets
were replenished regularly during the female village workers' biweekly
visits., Lobon and gur were purchased in bulk from local suppliers. Packets
were prepared in Matlab from locally purchased glucose and salts. Ingredients
“were first weighed and mixed in guantities sufficient for 100 packets, then
the amount sufficient to make 1 litre of solution was measured volumetrically
and sealed in plastic polythylene bags with a spirit lamp. All supplies
were free to bari mothers ~ patients were not chaxged for ORS.

The sample studies were collected by diarrhoea surveillance workers who
visited each household bi-monthly from ORS prepared by bari-mothers for
treating diarrhoea patients. They collected 6-ml samples in screw-capped
vials, Samples were brought to the Matlab Treatment Centre within 4 hours
and refrigerated until taken to Dacca for analysis.

The longest interval between collection and analysis was 4 days.
Standard methods were used for analysis. Flame photometry was used for
sodium and potassium. Glucose was measured by the Nelson and Somogyie method3;
before this measurement lobon-gur sclutions were hydrolized in hydrochloric
acid for 2 hours, BAn IL analyser was used for chloride and bicarbonate
determinations. Unfortunately, this machine cannot measure bicarbonate
concentrations of less than 8 mmol/litre with accuracy. The laboratory
participants in the WHO international guality control scheme; the performance
for electrolytes and glucose is good. In addition, check samples were
analyzed - at least 2 samples per lot.
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RESULTS AND DISCUSSION

Four hundred and fifty-nine samples were collected from patients in the
packet area, and 421 from patients in the lobon-gur area. Because they were
collected on oppertunity by the diarrhcea surveillance worker, they do not
constitute a random sample, although probably they are fairly representative,
There are about 1400 baris in the treatment areas: {determined by checking
the census numbers of patients providing the solutions against demographic
records) the samples analysed came from 669 baris, about half providing more
than one sample. Thirteen patients provided twe sclutions each during the
two years of the study.

The 459 samples from the packet area had a mean glucose content of
101.5 + 23,4 mmol/litre, and a mean sodium content of 84.3 + 20.6 mmol/litre;
the corresponding values for lobon-gur samples are 118.0 + 46.0 mmol/litre
for glucose and 96.0 i 34.4 mmol/litre for sodium (Table 1, Table 2). The
mean chloride content of the lobon-gur solutions is very close to the sodium
values 95,1 # 33.2 mmol/litre, while in the packet samples it is much lower -
71.5 + 18.3., As expected, there is more bicarbonate in the packets (26.8 +
7.3 mmol/litre} then in lobon-gur (8.8 + 5.4); in fact, it is surprising
thatthere is any bicarbonate in lobon-gur, which probably comes from bicarbo-
nate added during processing of the gur. Because gur also contains a fairly
large, though not constant, amount of potassium, there is almost as much
potassium in the lobon-gur samples (14.1 % €.3) as in the packet samples
(17.3 + 5.1 mmol/litre}.

Table 1. Glucose and Electrolyte Concentration (mmol/litre) in Samples
of ORS Collected from Patients' Homes - Packet

Gluccse Sodium Chloride Bjicarbonate Potassium

WHO Formula 110 90 80 30 20
Packet

N 459 459 459 457 459

Mean 101.5 \84.3 71.5 26.8 17.3

SD 23.4 20.6 18.3 7.3 5.1

Cvs 23 24 26 27 29

Median 104 85 71 27,2 17

Number high (%)* -~ 11(2.4) 11(2.4) - -

*Defined as > 120 mmol/litre of sodium
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Table 2. Glucose and Electrolyte Concentration {mmol/litre) in Samples
of ORS Collected from Patients' Homes - Lobon-Gur

Glucose Sodjum Chloride Potassium

WHO Formula 110 90 B8O 20
Lobon-Gur )

N 421 348 421 348

Mean 119.0 96.0 95.1 14,1

SD 45,0 34,4 33,2 6.3

Ccva 38 36 35 45

Median 117 a3 92 14

Number high (%)}%* - 31{8.9) 37(8.8) -

*Defined as » 120 mmol/litre of Sodium or Chloride.

Frequency histograms in 5 mmol intervals of sodium, gluccse and
potassium confirm the greater variation in the contents of lobon-gur solutions
(Figures 1-3). PFor sodium, both types of solution show fairly well-defined
peaks, but for glucose and potassium the lobon-gur curves are flatter than
the packet curves. This reflects not\only the variation in measuring the
gur, but also the normal variation in the glucose and potassium content of
gur.

The mean amounts of all constituents in the packet mixtures are slightly
lower than those recommended by WHO; while in the lobon-gur samples the mean
values for glucose, sodium and chloride are slightly higher, the potassium
slightly lower and the bicarbonate much lower than the recommended ones, The
variation in the solution contents of the major ORS constituents - glucose,
sodium ard- chloride - as measured by the coefficient of variation (SDimean)
is very stable within solution type: 23-26% for packet and 35-38% for
lobon—gur. This is expected for the packet with premeasured constituemnts,
the stability for the lobon-gur solutions suggests that the same type and
amount of heaping or packing occurs at both ends of the spoon.

Solutions were defined as "high" if they contained more than 120 mmol/
litre of sodium, or in the case of lobon-gur solutions more than 120 mmol of
sodium or chloride. Using this criterion there were significantly more high
lobon-gur (37,8.8%) then packet solutions (11,2.4%; difference significant at
pP<<.00005. %2 test). Of all the 11 high packet solutions, 7 probably represent
dilution problems, that is, all constituents are high. In the remaining 4
(sodiwm 122, 125, 127 and 156 mmol/litre), glucose concentrations are not
proportionately high (128, 128, 119 and 113 mmol/litre respectively). As the
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POTASSIUM Fig. 3: Potassium concentrations
. (mmol/litre) of samples of ORS
LOBON - GUR collected from patients' homes.
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other constituents are also close to the standard concentrations, this
suggests either an error in packet preparation extra salt added by the mother,
or solution made from ingredient.s not supplied by ICDDR,B, In addition, one
solution from the packet area contained adequate amounts of all constituents
except glucose and two solutions were received which are essentially water.
We are currently examining quality control records for the packets, and will
report results elsewhere.

Of the 37 high lobon-gur solutions, 12 probably represent dilution
problems; in 5 it seems likely that the wrong end of the spoon was used to
measure salt. It must be noted that no hypernatremia attributable to ORS use
was detected clinically.or in serum samples either in these patients or in
those coming to Matlab Treatment Centre from the trial area.

The plot of monthly means and standard deviations (Fiqure 4) for glucose
also show that packet concentratiorns tend to be low, It is interesting that




this seems to be greater during the humid monsoon season.
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It is possible

that this reflects packet ingredients sticking to the packet and not getting

shaken out into the water..
overall because the glucose used is not anhydrous.

The packet glucose values may tend to be low

Examination of the

distribution of solution means and standard deviations over time demonstrates
no apparent overall trend in eithexr accuracy or precision of sclution
preparation.
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CONCLUSION

From these results it is clear that rural women when properly trained
and given adequate measures can prepare ORS accurately, and maintain this
accuracy for two years, There is more variation in the glucose and electrolyte
contents of solutions prepared using the spoon-lobon-gur technique; some of
this is due to measurement variations, but some is probably also attributable
to variation in the normal constituents of the ingredients, particularly the
qur. For both techniques, dilution problems were a factor in high sodium
solutions. The proportion of high-sodium sclutions is, from clinical and
seyum Nat evidence, apparently not a problem. Choice between the two techniques
must take into account other factors such as access, cost and acceptability.
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A STUDY OF ACUTE GASTROENTERITIS IN CHILDREN
IN KUWAIT

A. Al Rashid, and P. Mullick

Pzediatrics Department
Al-Sabah Hospital
Kuwait

This study was done in the paediatric department of Al Sabal Hospital,
Kuwait. One of the main General Hospital with a Paediatric Department
consisting of 9 wards.

In 1980, there were 16814 children admitted in the paediatric ward out
of these 2974 were due to acute gastroenteritis (Table 1) i.e. 18% of total
admission or nearly cone fifth of the total number. This constituted the
largest single cause of admission. Out of the 2974 cases, 500 cases have
been analysed(almost every fourth case was analysed).

Table 1. Paediatric Department, Al-Sabah Hospital, Kuwait, 1981

Total Admissions Gastroenteritis % with GE

16814 : 2974 18%

Table 2 shows the overall mortality from enteritis. It can be seen
mortality was also very high from gastroenteritis.
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Table 2. Mortality

Total Mortality % G.E. Mortality %

341 2.1 89 3

Table 3 shows the mortality rate, this was low in male patients but
higher in females. This is considered to be due to the fact that female
patients are brought to the hospital in a late stage of the disease.

Table 3. Mortality

Total Male Female
89 35 54
39,32% 60.67%

Table 4 shows that the cases were divided intc 3 groups depending upon
the duration of symptoms. The largest group was in children who were
brought to the hospital on the lst or 2nd day of the onset of symptoms.

Table 4. Duration of Symptoms
< 3 Days 3-7 Days > 7 Days
215 192 a3
43% 38,4% 18.6%

Table 5 presents the results

of the stool cultures,
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Table 5, Stool Cultures

Positive 138 = 27.6%
Sterile 187 = 37.4%
Results not

Received 175 = 35%

Organisnms:

Salmonella = 14 4%
E.coli = 8.4%
Shigella = 4_8%

Table 6 shows that a very high percentage of these children are bottle
fed and the practice of bottlefeeding directly co-relates with incidences of

' diarrhoea among the under & wmonth 0ld babies.

Table 6. Feeding

Total No. 232
Bottle fed 201 i.e. B6%
Breastfed 31 i.e. 14%

Figure 1 shows the seasonal incidence of gastroenteritis very clearly.
Two distinct peaks can be seen one in April-May and another in October-

November,
Fig. 1
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Figure 2 represents the age incidence of G.E. highest peak was among the
6 month olds, which falls by the age of 2 years. This becomes negligible at
3-5 years. When analysed, patients over 5 years reporting to the hospital
with gastroenteritis after 5 years of age were almost all due to food poisoning
with history of having ingested contaminated food, other members of the family
also being affected. Symptoms generally start with abdominal pain and vomiting
after a few hours of food consuption. It is of interest to note that such
incidences in babies aged below one month is very low (babies under 10 days not
included in this study) by the age of three months, the incidence of G.E. rises.

Fig. 2
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Figure 4 presents the associated complications seen among the’ study
patients. -

Fig. 4
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Figure 5 shows isolation of salmonella among the patients under study,
the highest incidence is around 1-6 month old and co-relates with incidences of
G.E.

Fig.5
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Figure 6 presents the age wise mortality: Again the highest number of
deaths are among the 1-6 month olds,

Fig. &
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Figure 7 gives the number of fatality of cases with duration of symptoms
during diarrhoea.

Fig. 7
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Figure 8 co-relates the mortality rate with duration of symptoms.

Fig.8
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TRAINING THE VILLAGE PRACTITIONERS AS AN INTERVENTION
STRATEGY FOR DIARRHOEAL DISEASES: REPORT FROM A PILOT

PROJECT

A.S5.M, Mizanur Rahman, and
A.S5.G. Farcogue

International Centre for Diarrhoeal
Disease Research, Bangladesh

G.P.0. Box 128

Dacca-2

Bangladesh

ABSTRACT

Village practitioners, identified during a census in the project area,
formed one of the groups who were selected for training on diarrhoeal
management with particular stress on preparation and use of ORS prepared from
locally availanle ingredients, This report describes some of the characteris-
tics of these practitioners found in a pre-training survey. The post training
effectiveness and the impact of the group in the project area, as regards
diarrhoea management and ORS utilization found through the surveillance system
is also reported. The project findings indicate that although most of the
practitioners practice in Allopathic medicine (83%), only about 12% have any
medical education; more than 60% have practising experience of 10 years or
more, but only 40% of the practitioners treated on an average 6-10 diarrhoea
cases per month, The rest only treated less than 5 diarrhcoea cases a month.
About 60% had no knowledge about oral rehydration and the rest had unacceptable
ideas about its use. Within one year, after training, 109 trained practitioners
treated 17% of the diarrhoea cases occurring within the project area. O©Of the
patients treated by them, 84% were treated with ORS only. Hospital referral
and case fatality were negligible,



- 245 -
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ABSTRACT

From January 1979 through December 1980 at its Matlab field station the
ICDDR,B carried out a field trial of home-delivered oral rehydration solution
(ORS). There were three study areas: one comparison area and two in which
ORS was provided, in cne in the form of packets of glucose and electrolyte
salts and in the other as simple salt (lobon) and crude sugar (gur). At the
beginning of the trial and one year later a knowledge, attitudes and practices
(KAP) survey questionnaire was administered to a sample of about 700 women from
the three areas. The questionnaire concerned three subject areas: (i} general
information about diarrhoea, (ii) treatment, and (iii) diet. We have present
in detail analysis of the of the first part of the questionnaire = information
about the definition of diarrhoea, its causes, and its harmfulness., We also
briefly describe some of the major findings concerning treatment and diet, and
discuss the implications of these results for implementation of oral rehydration
projects.
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INTRODUCTICON

Diarrhoea in early childhood is a major public health problem in the
developing countries. According to the 1979 survey of infant and child
mortality in India, diarrhoeal diseases were cited as cause of death for
1343 infants, of which 38% were among 2 year old child and 279 among three
year old children per 100,000 rural children of the respective agesl.
pPiarrhoea is an indirect cause of death in larger number of children,
since it precipitates or aggravates malnutrition in children and makes them
more vulnerable to other infections.

Epidemiology of Diarrhcea

In an epidemioclogical survey of a rural community near Delhiz, preschool
children suffered 1.38 episodes of diarrhoea per child per year. Over 72%
of the cases occurred in infants and children below the age of 2 years.
Majority of the cases were aged between 6 and 18 months, with the peak
incidence between 7 and 12 months, The incidence was high from the month of
April to October, Children from lower sociceconomic class suffered an
average of 1.55 episodes as against 0.85 episodes in children from richer
families. Surprisingly,.the incidence of diarrhoea ameng children of school
teachers was as high as those of uneducated artisans and farmers.

In a subsample of population, underncurished children below the age of
18 months suffered 3.1 episodes of diarrhoea per year as compared to 1.2
episodes in well nourished children. In older children (19-60 months) with
weight below 3rd percentile suffered 2.1 episodes per year as compared to
0.6 episodes in those whose weight was above 3rd percentile.

There was little difference in the incidence of diarrhoea between the
entirely breastfed and the partially weaned infants in age group 6 to 8 months
hoth in the urban and rural areas. However, in the age group 9 to ll+ months,
there was distinct increase in the indicence of diarrhoea in the artificially
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fed babies (6.6 episodes 52 weeks) as compared to breastfed babies (8.2 episodes
52 weeks). Similar trend was observed in urban infants of the corresponding
age (artificially fed 2.7 breastfed 1.2). Surprisingly, the percentage of
urban infants who suffered from dlarrhoea was lower in the partially weaned
(Breast milk + artificial feeds) as against those entirely breastfed3.

Etioleogy of Diarrhoea

In our studies in the rural communities, Enteropathogenic Escherichia
coli (EPEC) were recovered from B8.8% of 921 pstients™, However, isclation
rates of EPEC from diarrhoeal stools varied widely in Indian Studies and
could be related to ecological factcrs such as quality of water supply,
sewage disposal, chances of fecs#l contamination of food, standards of sanitation
and climatic conditions. Ganguly et al (1980}® from Calcutta also reported
a low EPEC prevalence rate of B.4% Behera et al (1979)7 from Orissa and Shehaad
Javida® from Kashmir reported higher prevalence rates of 25.5% and 27.2% res-
pectively. A recent report from Bikaner? in West India an unusually high
frequency of 73.1% of EPEC was reported. They attributed it to intensive
faecal contamination of water in the study area, The serotypes of EPEC found
to be common in India include 055, Olll’ 0126, 0127, 0128, 086, 0123, 018.

Enterotoxigenic Escherichia coli {ETEC)

In recent study of 104 cases of diarrhcea in preschool childrenO we
covld demonstrate ETEC in 9 cases; stable toxin (5T} + straine in 7, labile
toxin (LT) + in 1 and both LT and ST+ in one case. Presence of LT toxin
was demonstrated by distension of rabbit ileal loop in 18 hrs. and cytotoxic
effect of culture filtrate on tissue culture of Vero cells. For demonstration
of stable toxin the infant mouse model and 6 hour rabbit ileal loop assay
were employed, More recently, using CMy ELISA and Y-1 adrenal cell tissue
culture system, we detected LT+ETEC in 10% of cases of diarrhoea in the
preschocl children in an urban slum in Delhi, Vero cells and Y-1 adrenal cells
gave almost identical resultsll,

Enteroinvasive E,coli (ETEC)

Enteroinvasive property of E.col? isolates from diarrhoeal stools was
demonstrated by Sereny's test and the effect on Hela tissue culture cell line.
Two strains of E.celi out of 32 F,eoli isolates in 104 cases of diarrhoea
showed enteroinvasive propertyll. Sarkar et al (1980)12 demonstrated
enteroinvasiveness in strains of E,coll serotype 0124 from among 50 cases with
EPEC of @ifferent serotypes.



- 248 -

Adhesive property of E.colf (pure growth)

Twelve of the 32 strains of E,coli obtained as pure growth from 104
cases of diarrhoea showed mamnose resistant hanagglutinaﬁionll. This is an
indirect evidence for the presence of colonisation Eactor antigen; Four of
these adhesive strains were toxigenic. (MPH) mouse resistant hemagglutination
ST+ - 17
LT+ -~ 1+1

Klebsiella

an epidemic of diarrhoea in our newborn nursery was found to be caused
by Klebsiellald, Thirteen out of the 25 strainas of Klebsiella isclated From
stools of affected neonates were found to be toxigenic (LT). We isclated
Klebsiells in 9.6% of 180 sporadic cases of diarrhoea, of which 53.8% elaborated
labile toxinl?. Recently, we isolated toxigenic Klebsiella fram stools,
duodenal aspirate and feeding bottle of a 3 months old infant with diarrhoea,
incriminating this organism in the pathogenésisll.

Shigelia

Shigella was cultured in 1.4% of cases in the community4 and 4.B%5 of
hospitalized patients.

Yersinia enterocolitica

Fuploying a modified Y-media, we have not been able to isclate Yersinia
enterocolitica from a small sample studied so far.

Lactose Malabsorption following Gastroenteritis

Eighty-seven preschool children with acute diarrhoea were kept undexr
survetllance for lactose malabsorption and milk intolerancel®, ©f these,
29 showed reducing substance in the stocls or pH leas than 6. Milk tolerance
returned within 4 days in 55% and within 5 to 10 days in 38%. Only one
patient started tolerating milk after 16 days, Forty-two patienta (47.2%)
recovered from diarrhoea within 3 days while on usual diet, Fouxrteen of
them (33.3%] showed reducing substance in the stools and in 12 (28.6%) pE of
stcols was less than 6. Forty-seven patients who continued tc have diarrhoea
for more than 3 days after first centact, 25 (53.28) had reducing substance
in stosls and pE was below 6 in 27 (57.4%). The body weight of the early
recovery group was more than 80% of the reference standard in 69% and between
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60 and 80% in 26.2%. 1In late recovery group 78.7% weighed more than 80% of
reference weight and 17% weighed between 60-80% of expected weight. There
was no difference in the two groups. Out of 40 patients in the late recovery
group available for follow-up, 35 (B87.5%) improved on milk withdrawal for

24 hours, but in 11/31 (35.5%) diarrhoea recurred on reintroduction of milk.

Lactose malabsorption in Persistant Diarrhoeal®

Among another set of 25 patients with persistent diarrhoea of more than
2 weeks duration reducing substance {0.5%) was present in the stools of 11
patients. Oral lactose tolerance test was normal in 10 patients within 4-6
weeks. Eight of these started tolerating milk in this pericd. Two did not
tolerate milk till 8 and 10 weeks. These cases probably represent post
enteritis milk protein intclerance. Both these infants were less than 3
months old at onset of symptcms,
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Dideussion

Dr, M.U. Khan

Since your data seems to be quite different from our observation, I
would like to know from which area this data was derived and was
this was cross sectional data or an average of data covering all
seasons?

Isclation rates vary from area to area and from time to time due to
ecological factors. The incidence has been reported to be 73% to 88%
in different parts of Indja. We initially had low LT+ later we found
higher LT cases. This is a hospital study. Observations and cross
section for seasons,
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Dr. Rabbani

Do you incriminate Klebsiella and Pseudemonas as the cause of diarrhoea
according to Koch's criteria in these patients?

All E.col? do not cause disease, all Xlebsiella do not cause diarrhoea,
It is only those strains which are toxigenic that cause diarrhoea. We
are aware of the skepticism of many workers. However, Klebsiella
culture lysate showed capacity to distend rabbit illeal loop.

Dr, Sharma

It was not clear whether all Klebsiella strains produced enterotoxin,
If yes, was it resembling LT or ST?

LT in 53% of cases,

Dr, Sanyal

Did you get positive results with Klebsiella in GMy ganglioside ELISA
and Y3 adrenal cells and CHO-cell cultures?

Not done so far except on verrow cell.

Increased number of Klebsiella isolation for diarrhoeal stool is common,
We have also got similar isolation in Benaras.

,

Dr, Ganguly
Klebsiella toxigenic strains have been reported from Chandigarh. Your
ST strains were seen in children or adults and what was your correlation

berween sereny and Hela cell tests?

In children and the correlation was good.

hat was the age group of the patients studied?

Meost patients were urder 18 months,
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INTRODUCTION

Since 1969, recurrent epidemics of acute diarrhoea in children below 2
years have been reported from Manipur, a north-eastern state of India. The
epidemics start in September-October every year and usually subside by the
month of January. The patients were admitted mainly in the Regional Medical
College Hospital, Imphal. During the winter, about 80 percent of the
children's ward was occupied by diarrhoea cases. The epidemics were
investigated twice during 19741 and 1976 when enteropathogenic E.coli and
shigella were isolated from about 30% of diarrhceal children. Facilities for
the detection of rotavirus were not available.

The present report describes the results of investigations of a similar
epidemic of acute diarrhceal diseases during November, 1979,

Demographic Features

The state of Manipur comprises of 4 hill districts and a Central district,
tre Imphal valley. Sixty-five percent of the total population {1073000) live
in the central valley and the density of population was 48 per sg. km, accord-
ing to 1971 census. The yearly rainfsll is 150-200 cm. and the winter is
fairly severe. Parts of Imphal town is supplied with piped chlorinated water
which is intermittent and inadequate. Rest of the state depend on surface
water for drinking as well as for domestic purposes. This surface water also
becomes very scarce during the winter months. Night soil disposal system is
grossly inadequate in Imphal town and people at large use open land for
defaecation. ' '
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METHODS

Clinical and epidemiological data were collected from the case of
gastroenteritis admitted at the Regional Medical College {R.M.C.) Hospital,
Imphal and the Thoubal, Kakching, Moirang and Bishenpur Primary Health
Centres (PHCs). A total of 59 patients admitted during the visit of the
investigators were included fer microbiological studies, 422 patients
admitted outside this period could not be included.

Rectal swabs and catheter specimen of stools were collected in phosphate
buffered saline from 51 cases of gastroenteritis admitted in the paediatric
ward of R.M.C. Hospital and 8 hospitalized children in Moirang and Thoubal
PHS. Rectal swabs were also collected in Carry & Blair's transport media
and screened for the presence of V. cholerae, V. parahaemolyticus, shigella,
salmonella and E.col? using standard laboratory techniques2¢3, The stool
specimens collected in phosphate buffered saline pH 7.4 were kept at 4°Cc and
examined by Enzyme Linked Immunosorbent Assay (ELISA) within a week. The
procedure follawed was that of Yolken et al, 1977 with certain medifications
as adopted by NIH, USA (Yolken - personal communication)4. Each well of
polyvinyl microtitration plate (Dynatech Laboratories) was coated with 100 ul
of diluted goat anti-rota serum {1:10,000 in carbonate buffer pH 9,6) and
incubated at 4°C for 24 hours. The plate was then washed 3 times with
phosphate buffered saline pH 7.4 containing "Pween 20' at a concentration of
0.5 ml/1 (PBS—tween). Fifty pl of a mixture of PBS-tween containing 1% foetal
calf serum (FCS) and 0.5% normal goat serum (GS) was added in each well and
then 50 ul of stool suspension 2-10% diluted in PBS buffer was added. The
plate was incubated at 4°C overnight and washed 3 times with PBS-tween., To
each well 100 ul of guineapig anti-rota serum diluted 1:700 in PBS-tween-FCS-
GS mixture was added and incubated at 379C for 1 hour. The plate was washed
3 times with PBS-tween and 100 pl of alkaline phosphatase labelled goat anti-
guineapig serum diluted 1:400 in PBS-tween FCS-GS mixture was added, incubated
at 37°% for 1 hour and was washed 3 times with PBES-tween. Finally 100 ul of
p-nitrophenyl phosphate substrate {Sigma) at a concentration of 1 mg/ml in
10% diethanolamine buffer pH 9.8 was added and the plates incubated at room
temperature until yellow colour appeared. The colour was matched with known
weekly positive and negative controls. The positive controls consisted of
Nebraska calf diarrhoea wvirus and the negative control was a rota negative
stool sample by electron microscopy.

The unknown stool samples as well as the positive and negative
controls were tested in duplicate. All positive samples were confirmed by
blocking tests using bovine anti-rota serum. Reagents employed for ELISA
including blocking test and positive control were kindly supplied by Dr.
Kapikian of NIH, USA.
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RESULTS

A total of 481 cases of acute diarrhoea were admitted in the R.M.C,
Hospital, Imphal, during October-November, there were 4 deaths, thereby giving
an overall case\fatality rate of 0.8% (Table 1), WNumber of cases admitted
in October was 145 and in November 336 with cast fatality rates of 1.4% and
0.6%, respectively, 93.3% of these cases ere below two years of age of which
76.5% belonged to the age below 1 year. Proportion of male and female cases
was 1.9:1 (Table 1}.

Admissions of acute diarrhoea cases in R.M.C. Hospital, Imphal started
increasing from the last week of October and the peak incidence was noted during
the week ending 13 November. Thereafter the epidemic gradually declined, No
adult cases of gastroenteritis were admitted either in the R.M.C. Hospital or
in any of the Primary Health Centres during this period.

The important clinical features included watery diarrhoeas (100.0%),
vomiting (90%), fever (46.7%), cervical lymphadenitis and phanyrgeal erythema
(43.3%). Abdominal distension was noted in about 30.0% of the cases. Mild to
moderate degrees. of dehydration only about 5.0% was seen in 95% of the
children had severe dehydration. The mean duration of diarrhoea (from the
onset of c¢linical symptoms till the stoppage of diarrhoea) was 68 hours.

83.3% children were free from any clinical signs of malnutrition. 63.3% cases
were treated before admission by a wide range of antibiotics including
streptomycin, tetracycline, chloramphenicol, neomycin and sulfa drugs either
singley or in combjination.

All these cases were single single cases in their families. Percentage
distribution of the affected families of 60 cases, studied by the team, showed
that 46.7% were drinking chlorinated tap water, 40.0% pond water and 13.3%
river water. Forty-five percent of the families used open field for defaeca—
tion and 33,5% used dug well, 16.7% sanitary and 5% service type latrines.
Majority of the families (63.4%) had a monthly income of below Rs. 500/- per
month.

Rotavirus was detected in 53 out of 59 stool samples examined by ELISA
technique thereby giving a detection rate of 89.8% {Table 2). Enteropathogenic
E.coli (EPEC) was isolated from 7 stool samples which were also positive for
rotavirus. A total of 29 strains of E.coli isolated from these specimens were
tested for their enterotoxigenicity {(both LT and ST} in rakbit ileal loop and
suckling mice models. None of the strains were found to be toxigenic (ETEC).
One sample yielded Shigella flewner? type 2 in addition to rotavirus.
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Distribution of cases hospitalised during the two
menths with their case-fatality rates.

!
Age Groups. Number of cases hospitalised
{(months) Admissions Cumulative Deaths Case-fatality
percentage rate {Percentage)
< 12 368 76.5 2 0.5
12 - 23 81 93.3 2 2.5
]
) .
) 2h - 35 10 95.4 Wil -
i
36 - U7 T 96.9 Nil - ,
L8 - 59 3 97.5 Wil -
‘;} 60 * 12 100.0 Nil -
Total L81 100.0 b
&

0.8
Between 5 and 13 years of age.
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Table 2, Pattern of Isolation of Enteropathogens in 59 Paediatric Diarrhoea
Cases in Manipur during November, 1979

Enteropathogen Number

Isolated (N = 59) Percent
Rotavirus only 45 76,3
Rotavirus + EPEC? 7 11.9
Rotavirus + Sh, flex.b 1 1.7
ETEC Nil -
Total 53 89.9

8serotypes - 044:X74, 0B6:B7, 012:B16, Ol42:K86

bn@e2.

DISCUSSIONS

Rotavirus has emerged as the most important viral agent etiologically
associated with severe diarrhceal diseases in infarts and children. In a
nunber of hospital-based studies carried out mostly in developed countries,
rotavirus has been detected in approximately 50% of infantile diarrhoea cases.
However, there is little information about their importance and prevalence
in the developing countries with trc¢pical climates, where diarrhoeal diseases
represents one of the most important causes of morbidity and mortality
among infants and younger children. Similarly, there is lack of information
regarding the natural history of the disease such as principal reservoir of
human rotavirus, their mode of transmission, seasconality, survival in
different envirormental conditions etc.

In the present study rctavirus has been detected in the faecal samples
of 89.8% of diarrhoeal children aged under cne year. It is most interesting -
to note that epidemics of similar c¢linical entities have been recurring
every year in Manipur since 196%, Availability of a fresh group of
susceptible population (children under 1 year) coupled with favourable
envirommental factors that exist in the area during the winter months,
probably sparked off recurrent epidemics every year. This exact cause of
recurrence, the natural reservoir of rotavirus, the mode of transmission and
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the triggering envirommental factors are yet to be determined.

Cervical lymphadenitis, pharyngeal erythema accompanied with fever in a
large proportion of cases may indicate inveolvement of a respirtory’ system as
well.
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ABSTRACT

A retrospective case-control study carried out in a rural area of
Bangladesh identified respiratory illness, diarrhoea and conjunctival dryness
as long term complications of measles, A case-fatality rate of 1.33% was
recorded. Association between length of diarrhoea and conjunctival dryness
was noted. No difference was cobserved in the anthropometric data between
cases and controls. This establishes a link between measles, diarrhcea and
clinical evidence of vitamin A deficiency but fails to show an effect on
growth in this small series.

INTRODUCTION

Death rate due to measles . have varied widely in reports from developing
countries but all these exceed substantially the figures from technically
advanced societies. In Africa 5.3% of affected children died, while in South
India, a case fatality rate of 1.5% has been observed. In Bangladesh during
a period of severe food shortage 3.9% of the affected children died. Apart
from deaths during measles, complications principally diarrhoea and malnutrition
have been attributed to an attack of measles.

In the study, rural Bangladesh children who had mezsles' 5 months
earlier wre matched for age and location with children who did not have measles.
This paper analyzes the distribution and significance of the episodes of
illness reported in the periocd May-July 1280 for both groups.
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The objectives of this study were to:
1, Investigate the epidemiolegy of measles in Bangladesh;

2. Identify the long term complication of measles in the wider-two
population with special attention to diarrhocea;

!
3. Correlate eye-changes with length of diarrhoea.

MATERIAL AND METHODS

In July 1980, we sampled 10% of the children {under two years of age) who
had an episode of measles during March-April 1980 in Matlab. ICDDR,B field
dssistants had identified the cases, in the under 2 population during the
investigation of an epidemic of measles and a computer printout had already been
made. ,
Seventy-five cases were found in 7 sampled villages. Four villages were
situated within the 2 mile radius of the Matlab field hospital and had 45 cases.
Three villages were situated further than 2 miles from the hospital and had 30
cases,

Controls were selected from same villages as the study children did not
have measles and were matched from the same v%}lage and within the same age
group. The groups 'studied were comparable with respect to socic—-economic
status, sex and level of mother's education.

Each case and control was visited by a single observer/investigator and
the child's mother was asked a standard series of gquestions including the
duration and type of diarrhoea during and after the rash. <Clinical and
anthropometric measurement were done at the time of the interview by a physician.

Table 1 shows that complications following the clearance of rash were
most common in the age group 7-12 months.

Table 2 shows the association between duration of diarrhoea in days
and conjunctival dryness which were significantly more common after the measles
rash than amongst the controls. Table 3 shows that mucoid and bloody diarrhoea
was more common after measles but no significant difference was observed among
the cases and controls for watery diarrhoea. There was more conjunctival
dryness amongst the cases than amongst their controls.
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Table 1, Distribution of Complica-

tion by Age of Cases

Age In Months Complication
+ —-—
< & months 17 i4
T—12 » 16 3
i3-18 » 6 10
\
9—24 » 6 4
‘Significance for this group
=656 df=1 p<.0l

Conjunctival Dryness

Length of Diarrhosa {in days)

. Table 2,

{on_examination) 0 =7 >7
+ 3 49 2
- 27 10 12
2
K= 8.4167 df =1  p..05
Table 3. Frequency of Distribution of

Symptoms on Measles Cases (after
clearance of rash) and in Controls
(after Marcy 1980)

Association between
length of Diarrhoea (in days
following clearance of rash)

and Conjunctival Dryness
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These findings are closely associated with the duration of diarrhceal
attacks following measles. Children having conjunctival dryness had an
increased length of diarrhoea., This association between duration of diarrhoea
and conjunctival dryness may be due to the malabsorption of vitamins secondary
to diarrhoea, There are many causes of diarrhoea in rural Bangladesh. All
lead to malabsorption and nutrient wastage with varying degree of severity and
duration. Measles virus itself has been reported in the stool of children 25
days after the clearance of rash, The virus enters the lymphatic channels in
the fut producing prolonged diarrhoea which may also lead to malabsorption of
vitamin A. Such involvement of lymphatics by measles virus might also
increase susceptibility to some microbes which cause diarrhoea.

The following are the recommendations:

1. Early implementation of oral rehydration therapy.

2. Measles vaccine is not cost effective in the Bangladesh setup,
3. Introduction of vitamin A in the ORS therapy.

4, Nutrition education to the primary health worker.

The study suggests that the malabsorption of vitamin A is related to

‘diarrhoea following measles. Further study is needed to establish the link
and ways to prevent complications.
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