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Diarrhoeal disease is still the main cause of illness and of death 

among infants and children in a major proportion of the world. 

In Egypt, gastroenteritis constitutes the leading reported cause of 

death during infancy and early childhood. It accounts for more than half 

of all the fatalitites during this age period (weir et al 1952). 

I ASSESSMENT OF THE MAGNITUDE OF DIARRHOEAL DISEASE 

To assess the magnitude of this problem, we have to resort to the 

statistical data. The accuracy of mortality data due to gastroenteritis 

in many countries, including Egypt, is questionable because the diagnosis 

of diarrhoeal disease is chiefly clinical. Under it are placed cases of 

gastritis, enteritis, duodenitis, colitis and dysentery of undetermined type. 

In most of the developing countries, statistics can be of help only from 

areas with health bureaux. This is because, in other areas, there is gross 

under-reporting of deaths; while in those reported many are with ill-defined 

or unknown cause of death. However, these statistics are the best available 

index to judge the magnitude of diarrhoeal diseases. Based on data for 

mortality from this condition during the five-year period 1956-1960, and 

restricted to the statistical definition of gastroenteritis
l

, it can be seen 

that, in Egypt, the rate shows neither decline nor even some increase (Table I). 

This could reflect either a progressive improvement in the reporting of in

fant deaths or a better reporting of the causes of death, or both together. 

IGastroenteritis has been defined in the International Statistical 
Classification as gastritis, duodenitis, gastroenteritis, colitis, 
chroniC enteritis and ulcerative colitis occurring at ages over 4 
weeks of age. Thus diarrhoea of the newborn is excluded. 
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Table I 

Mortality due to Diarrhoeal Disease as percent of total deaths 

Age/year 0- 1 I - 2 2 - 3 3 - 4 4 - 5 

Deaths Death~ Deaths Deaths Deaths Deaths Death~ Deaths Deaths Deaths 
Year all D.D. all D.D. all D.D" all D.D all D.D. 

causes &!J6 &% &Sf, &!}6 8If, 

1956 80175 42279 40420 27561 17282 9825 5912 2488 2844 613 
55.3% 71.6% 60.4% 44.1% 2~ 

1957 74624 40737 28941 21035 12039 7443 4140 1854 2076 606 
54.6% 72.7% 61.8% 44.7% 29.1% 

1958 73363 40912 40548 29802 18265 11415 5876 2762 2650 873 
55.8% 73.5% 62.5% 47% 32.9% 

1959 71573 . )l:jI:J53 34579 25077 1691:J7 1026I:J 6090 2614 29bl 94tl 
54.4% 72.5% 60% 42.9% 32% 

1960 74473 39480 33969 24132 14457 8802 5305 2323 2741 803 
53% 71% 60.8% 43.8% 29.3% 

N.B. Figures fr~ the· Annual Epidemiological and Vital Statistics, W.H.O. (1956-1960) 

The fact that many new health bureaux have been established during these and 

the following years, supports the suggestion that the increase is rather due 

to better reporting than to real increase of diarrhoeal disease. Moreover, 

the above figures show that more infants died of diarrhoeal disease during 

the second year of age than during the first one. The same observation was 

also reported Qy Hormaeche (1943). More than one factor could explain this 

phenomenon, among these are the benefits of breast over artificial feeding, 

less exposure to cross-infections and contaminations below one year of age, 

lower incidence of malnutrition, etc. 

A comparative study of the most common causes of infant mortality during 

the first five years of age in Egypt shows clearly that gastroenteritis 

stands far on the top of these diseases (Table II). 

Table II 

Death rate percent due to the different causes, age 0-5 years. 
Figures of the Ministry of Public Health for the years 1954-1958 

Cause of Death 
Death rate percent 
o - 1 year 1 - 5 years 

Gastroenteritis 52.1 64 
Bronchitis 10.3 9.2 
Pneumonias 3.4 7 
Prematurity and congo debility 18.3 -
Measles complications 1.1 3.1 
Other causes 14.8 16.7 

I1l0 toO 
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Furthermore, statistical study of cases attending the out-patient depart

ment and admitted to the in-patient section of the Children's Hospital of the 

University of Alexandria supports the great importance of the problem. Durin:~ 

the five years 1956 - 1960, of all patients attending the Out-Patients' Depart

ment, 36% came for moderate to severe gastroenteritis, while 23% of all admissions 

to the In-Patients' wards Here cases of severe and/or complicated forms of thiG 

disease that could not be managed in the Out-Patients' Department. 

give some idea about the incidence of the disease. 

This can 

It may be concluded that in a country like Egyp~ with hot climate, 

dense population, still inadequate medical and hygienic services, the morbi-

dity and mortality rates from diarrhoeal disease is still high. This 

emphasizes the urgent need for control of gastroenteritis especially in 

babies below two years because it is their chief killing disease. 

II STUDY OF FACTORS INFLUENCING MORBIDITY AND MORTALITY 

For planning a working scheme to control diarrhoeal disease we have to 

study all the factors that may influence its incidence and spread and that 

may lead to a fatal end. 

In Egypt, it is very difficult to assess exactly the age incidence 

of· diarrhoeal disease. This is because it is not a notifiable one, and also 

because many parents manage their cases without consulting physicians or 

going to hospitals on the false belief that diarrhoea is usually a manifesta-

tion of teething or the like. However, in a random study of 259 cases below 

one year of age, including normal weight and poorly nourished infants, 

Aboul-Dahab (1957) gave the age incidence as shown in Table III. 

Table III 

Age distribution of 259 cases of diarrhoea below one year 

Month 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 Total 

Number 22 32 30 34 33 24 22 18 16 15 13 259 

Percent 8.6 12.? 11.6 13. 1112 •7 9·3 8.6 7 6.2 5.4 5.1 100 

Thus the incidence of gastroenteritis rose in the third month of life, at 

which age the number of infants given supplementary artificial feeds or 

infusions increases with the decline of breas~milk supply in poorly nourished 

mothers. The incidence remained thereafter high till the sixth month and 
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then started to drop. The morbidity was found to be higher and the course 

longer in marasmic as compared with those of normal weight. As to the 

incidence after the first year of age, this can be inferred from the total 

infant mortality rate (Table II), taking into consideration the marked increase 

during the second year of age (Table I). The latter coincides with mixed and/or 

artificial feeding usually on a poor and more or less starchy diet which leads to 

marasz-,.s or protein calorie malnutrition beside the great possibility of contami

nation of food and gastro-intestinal infections, especially in the poor class. 

Sex: The male sex showed a prevalence in incidence being 61~ maleB 

to 39% females in the age group l-3C months (Abbassy 1950), and 57.6% to 

42.4% respectively in those below one year of age (Aboul-Dahab 1957). Such 

difference is statistically insignificant. 

That the severe type of gastroenteritis which is known in 

Egypt as "summer diarrhoea" is related to the hot season is clearly shown 

by the figures of Abbassy and Hanafi (1950) who found that 76% of the 

severe cases occurred during r~ay, June and July. About-Dahab et al (1957) 

reported highest mortality from diarrhoea in infants below one year in 

places where there are health bureaux for the year 1949 to be during the 

same three months ;,ith a peak in June (Fig.l). However, the curve of 

atmospheric temperature does not coincide exactly ;,ith these months (Fig. 2). 

This means that another factor plays a role to modify the seasonal incidence 

and mortality rate of diarrhoeal disease. 

7000 
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5000 

'+000 

200C 

1000 

I 
/ L/ 

MAR.APR .t!AY JUll.JUL.AUG.SEPT .bCT .NOV .DEC • JAN • FEll. 
FIG.l MORTALITY FROM DIARRHOEA IN INFANTS < 1 .Y8&R 
IN PLACES EHERE THERE ARE HEALTH BUREAUX (19'+9) 
(after Aboul-Dahab 1957) 



Eo< 

'" ., 
<> 

'" H 

'" iii 
Eo< 

500 

400 

}OO 

200 

100 

}O 

25 

20 

15 

10 

.. 

Fly population: 

MEAN T. GUIZA 

PROVINCE 1 '~9 

EM/RC14/Tech.Disc./3 
page 5 

MAR.APR.MAY JUN.JUL.AUG.SEPT.OCT.NOV.DEC.JAN. 

FIG.2 FLY INDEX III NAZLET-EL-ASHTAR (GUlZA PROVINCE) 

IN RELATION TO TEMPERATURE IN 1949 (REPRODUCED 

FROM R.T. HOLWAY, "1950 ) 

In Egypt, the fly index in relation to temperature 

was worked out in 1949 Oy Holway (1950). Figure 2 shows that house flies 

start to increase rapidly in number from March to an extremely high peak in 

June, 
o 

25 C, 

and that during July and August, while mean temperatures are above 

fly abundance drops rapidly. The similarity of the curves of infant 

mortality from diarrhoea and of fly index is epidemiologically significant 

pointing to the fly population as the most probable factor associated with 

rise of atmospheric temperature in influencing the rate of spread of the 

disease as well as its mortality rate. This is supported Oy the classical 

stUdies of Watt and Lindsay (1948) in Texas and subsequent studies of 

Lindsay et al (1953) in Georgia, who demonstrated that Significant reductions 

in diarrhoeal disease morbidity and shigella infections could be accomplished 

Oy fly control. Likewise, Weir et al (1952) in comparing infant mortality 

rates in Egyptian villages between 1949 and 1950, concluded that the reduc

tion in rate in 1950 could be attributed largely to control of fly-borne 

diseases. Development of resistance to insecticides in 1951 resulted in an 

increase to precontral levels in both the fly population and infant mortality 

rates in Egyptian stUdies. This emphasizes the important role of preven-

tion through preventing access of flies to human faeces and foods and improve-

ment of sanitation rather than depending on insecticides alone. 
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Sanitary and Environmental Conditions: The consistant and rather dramatic 

decline in morbidity and mortality rates in diarrhoeal disease in the U.S.A. 

and in certain other areas of the world during the past century has been 

attributed largely to improvement in environmental sanitation (Schliessmann 

1959) • The following are the important potential sources of danger: 

Water: As a transmitter of enteric infections, water is well documented 

in history. In Egypt it is a potential source and when gets polluted 

with infected human faecal excreta can result in outbreaks. Therefore, 

supervision over all public water supplies is essential. In rural areas, 

this is a very difficult pyoblem. Our revolutionary government is doing 

great efforts to eXPand the pro~ects of installation of filtration plants 

to all village s. Until this is complete the only way of approach is per-

sistant health education, control of pollution of streams and bathing places, 

etc. 

Sewage: The role of human excreta as a dangerous source of enteric infec-

tions and as excellent breedir~ medium for flies cannot be under-estimated. 

Therefore, methods for disposal of excreta within every dwelling as well as 

prevention of faecal pollution to ground and water supplies are essential. 

Refuse: Garbage is the most Common breeding place for flies and other 

insects. This necessitates radical improvement in methods of refuse sani

tation and disposal. 

Milk: This is an important vehicle for transmission of enteric infections. 

Pasteurization of milk is a safeguard against such infections, provided the 
o 

process is well supervised and milk is kept at 50 F. until it is delivered 

as well as at home. This may be possible in big cities but it is impossible 

in the small ones and in rural areas. Dried milk may be the solution of 

this problem provided that its cost makes it available to those with limited 

income who should be taught how to keep it and construct the proper formula. 

Social and Economic Status: In general, the highest morbidity and 

mortality rates from diarrhoeal disease are found in those populations having 

lower level of environmental sanitation as proved by Stewart et al (1955). 

Poverty, ignorance, big family size, bad habits and false traditions are the 

main causes of low socio-economic states. Contributory factors that in-

crease the mortality rate are malnutrition, previous or recurrent disease, 

especially of the gastrointestinal tract, and presence of marked dehydration 

and/or complications, 
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III ETIOLOGICAL STUDIES 

Clinically, two major and a third minor type of diarrhoeal disease 

are observed: 

a. Acute diarrhoeas which occur in healthy well-nourished infants or 

children. These are mostly due to infection, have sudden onset, 

short duration and unless they are accompanied with systemic mani

festations as marked dehydration, nervous symptoms and/or toxicity, 

they end in complete recovery in a few days. After the third year 

of age, the condition is often mild or even subclinical. 

b. Recurrent or persistent diarrhoea which occurs in malnourished babies. 

c. 

This shows variable and complex clinical pattern. Though infection 

is also frequent here as enteric or parenteric infection, yet other 

important factors also exist and aggravate or prolong the course of 

the disease. Reduced tolerance to food, diminished enzymatic acti-

vity and digestive juices, impaired absorption and lowered resistance 

to infections are among these factors. Thus, in malnutrition, 

diarrhoea becomes almost a symptom. Because it lasts long or recurs 

frequently, it aggravates more and more the original condition of 

malnutrition and therefore a vicious circle of gastrOintestinal dis

turbances and malnutrition is established which frequently ends fatally 

unless something is done in due time to break this circle (Abbassy1964) 

That this is en important socio-economic problem in Egypt is evi

dent from the greater morbidity and severity, and the higher mortality 

in the marasmic than the normal weight cases of diarrhoea. Abbassy 

and Hanafi (1950) reported mortality rates of 9.5%, 17.6% and 75% in 

cases of diarrhoea with mild, moderate and severe wasting respectively. 

Evidently, the proper approach of such cases is to prevent or ener

getically correct the condition of malnutrition beside dealing with 

any probable infection. (Abbassy 1964). 

Diarrhoea of the new-born is the third clinical entity. It is due 

to infection by bacteria or viruses and forms a small part of the 

problem, although it is of importance in nurseries. 

Food poisoning, ingestion of toxic material, parasitic infestation etc. 

are other possible causes of diarrhoea but of minor importance, som~ with 

pure quantitative dietetic faults or when giving the baby unsuitable formula 

or article of food for his age. 
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Bacteriologically, infectious diarrhoea falls under three known catego

ries, a fourth doubtful group and a fifth one which is taking shape in the 

last few years. These are: 

1. Shigellosis 

2. Salmonellosis 

3. Pathogenic E. coli 

4. Doubtful pathogens e.g. paracolon, proteu~etc. 

5. Viral infections of the gastro-intestinal tract. 

Beside these bacterial and viral infections, we may meet cases due to 

protozoa or fungi and then we are left with a big group of unknown etiology 

which remains a field for further research. 

In Egypt, the age and seasonal incidence, suddenness of onset and 

systemic manifestations, fly population and sanitary conditions, all point 

to the infective nature of the condition in most cases of summer diarrhoea. 

This is becaus~ in o~ country, the major portion of our food supply and 

particularly milk is exposed to various contaminations. The transportation 

of food and food products for long distances in a variety of vehicles and 

their handling by a considerable number of persons before finally reaching 

the consumer add a lot to the chance of contamination especially by ignorant 

persons and through lack of -,onscio:lsness. As said before, in countries where 

sanitation is still not satisfactory and intestinal diseases common, flies are 

of great danger. Floyd and Blackmore (1953), working in Egypt, isolated four-

teen shigella strains and nine salmonella from 250 ready-to-eat meat samples. 

Other insects, particularly cockroache~ play an important role in the trans

mission of food-borne infections (El-Kholi et al 1953). 

More than one pathogenic factor may be present in a case of diarrhoea; 

any one of which or all could be the possible cause of the disease. In the 

following paragraphs, the prevalence of each of the forementioned pathogens 

in Egypt is summarized: 

- Shigellosis: Although these patl:iogens are isolated 'from ,house animals" 

yet the source of infection in infants and children is almost exclusively 

man himself. This is because the diarrhoea may be very mild or the infection 

may be totally asymptomatic. Such hidden sources are dangerous because 

they disseminate the infection. Floyd (1954) studying representative chil

dren from 75 Egyptian villages found that virtually every child (97.)%) 

acquired shigella infection, wi~~ or without symptoms, one or more times 

during the year. He isolated 295 strains of shigella of "hich shigella 
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group A accounted for 10.2%, group B 70.8%, group C 3.4% and group D 15.6%. 

Alteration in shigella types found on weekly specimens from individual 

children was frequently observed. He also recognized a distinct seasonal 

incidence in the recovery of positive shigella cultures. 

Regarding the relationship between age and the incidence of shigella 

infection, Floyd et al (1956) have shown in Egyptian children that shigellosiS 

is absent during the neonatal period, rare in infants below six months and is 

more prevalent in the age group 1-3 years. Sibaie et al (1954) have isolated 

shigella organisms from 5% of 60 Egyptian children with infantile diarrhoea, 

while Shukry and Awaad (1954) gave positive results to shigella in 31% of 

48 cases. In a recent report, Diwani et al (1960), examined 512 children 

with gastroenteritis during the summers of 1956 - 1958 and found shigella 

organisms in 2.87% of them. 

It is worth mentioning here, that shigella infections were reduced by 

about one half in Hidalgo County, U.S.A., ~J an effective programme of fly 

control (Watt and Lindsay 1948). However, direct person to person spread 

of faecal contamination is probably the most important mode of dissemination 

of this infection. Therefore, personal hygiene, plus fly control are of 

great importance in the prevention of shigellosis. 

- Salmonellosis: Salmonella may be the cause of Severe diarrhoeal disease 

in children. The source of infection is usually contaminated food, but 

healthy domestic pets have been shown to be potential sources also. In 

Egypt, salmonella were isolated from pigeons by Kamal (1949), from dogs by 

Floyd (1954) and from chickens by Floyd et al (1956). The incidence of 

salmonella was reported in Shukry and Awaad's group of cases to be 4.2% 

(1954), while Diwani et al (1960) gave positive results in 1.23%. Clinical

ly the disease simulates shigella infection and therefore laboratory facili

ties are needed to establish the diagnosis in order to plan for control wb10h 

is different. 

- Enteropathogenic E. Coli: The importance of escherichia coli as a cause 

of infantile diarrhoea was suspected as early as 1912 by Bahr. The E. coli 

genus includes many saprophytic and some special serotypes of enteropathogenic 

nature. That pathogeniC E. Coli do exist and are capable of causing conta-

gious enteritis which may even be in epidemic form,have been proved beyond 

doubt by extensive epidemiological, bacteriological and clinical studies 

in many countries (Bray 1945), (Taylor et al 1949), (Kirby et al 1950), 

(Thornpon 1955) and (Ferguson 1956). Members of the pathogenic group 
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usually attack infants below one year and to a less extent from one to 

one and a half year (Maslov 1959). The infection is rare in breast-fed 

infants and if it occurs it is usually not severe (Brown 1957), whereas 

it is serious in premature and wasted babies where the mortality rate is 

very high (Garces et al 1960). However, the illness usually follows a 

protracted course with relapses especially among young infants. This is 

because the focus of infection may remain in their bodies and lead to such 

relapses. Moreover, these babies are often responsible for carrying in-

fections to other homes and institutes. Unfortunately, healthy carriers 

exist also and are another source of danger (David et al 1960). This 

emphasizes the importance of discovering the infectious nature of the big 

group of the so-called non-infectious diarrhoea. Thus, the identification 

of the pathogenic organism, its host, excretion and way of spread are of 

prime importance in organizing prophylactic measures and effective control 

against infantile diarrhoea. Though, the faeco-oral route is considered 

to be the most possible mode of infection, air-borne infection by contaminated 

dust, etc. has not been ruled out, as the organism has been found in the nose 

and throat of sick babies (Schliessmann 1959). 

E. coli gastroenteritis in infancy has been reported from allover the 

world. According to the WHO report on diarrhoeal diseases (1958), it was 

responsible for 14.)% of cases of infantile diarrhoea in Brazil, 24% of 

cases in England and Wales and for 82.2% of caSes in the USSR. Armstrong 

(1958) reported pathogeniC E. coli to be isolated from 7.9% of cases of 

gastroenteritis admitted to the hospital for sick children in Toronto, 

Canada. Garces et al (1960) gave an incidence rate of 6)% of the infants 

exposed with overall mortality rate of 50% in two epidemics. David et al 

(1962) studied an extensive epidemic affecting 1313 "babies and gave an 

overall mortality rate of 5.9% and an age specific mortality rate in the 

neonatal population of 16%. 

The work done in this field in Egypt is limited. Sibaie et al (1954) 

reported 78.)% positive results out of 60 cases of infantil"e diarrhoea. 

Tawil et al (1959) examined 240 cases of non-specific infantile gastroenteri

tis and found E. coli alone in culture in 61% and together with doubtful 

pathogens in 31% of caSes. The sterotypes isolated were 0.86: B
6

, 0.73: B?, 

0.55: B
5

, 0.111: B4 and lastly 0.20: B? which was previously identified 

for the first time by Aboul-Dahab et al (1958) at Ain-Shams University 

Hospitals, Cairo. Diwani ~ (~960) reported positive results of 

pathogeniC E. coli in 7.85% of 242 cases of gatroenteritis, while serotypes 
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of doubtful pathogenicity were isolated from 18.2% of cases. The pathogenic 

serotypes isolated in their study were 0.86: ~, 0.55: B
5

, 0.26: B6 & 
0.111: B

4
• Two new strains of doubtful pathogenicity were isolated during 

this work at Cairo University Hospitals and typed Qy Dr. Orskov as 02Hl and 

0?H4 • 

The forementioned data, whether from Egypt or from other parts of the 

world, show wide range of variability. Therefore, further studies are 

needed, other pathogenic E. Coli serotypes may be discovered later and thus 

the position may become more clear from the epidemiological point of view. 

Here, one should mention some important data which appeared in recent 

literature concerning therapy. Garces et al (1960) found that the E. coli 

0.11lB
4 

isolated from their cases showed an absolute or relative resistance 

to chloramphenicol, oxytetracycline and neomycin. David et al (1962) have 

also drawn the attention to the newly acquired reSistance to neomycin sulfate 

which had been previously considered to be the drug of choice in treating 

enteropathogenic E. coli infections. Brownlow et al (1962) reported in vitro 

resistance of enteropathogenic E. coli to sulfa drugs also. Therefore, more 

work in the field of therapy is also needed to fill these gaps. 

Doubtful Pathogens: These include the paracolon, proteus vulgaris and 

morganii, pseudomonas, F. alkaleginosa, staph. aureus and others also. These 

organisms are usually found in the gut as saprophytes, but under certain con

ditions are suspected to be the cause of diarrhoeal disease and are then 

isolated in colonies or even pure culture. But, to definitely establish an 

etiologic relationship of one or more of them is not always easy. 

In Egypt, Sibaie et al (1954), isolated the paracolon from 18.3% and 

morganii from 1.7% out of 60 cases of gastroenteritis. Diwani et al (1960) 

examined 354 cases of gastroenteritis and found paracolon in 30.5%, proteus 

vulgaris in 2.26%, p. morganii in 1.7%, Ps. aeruginosa in 1.7%, F. alkalegenes 

in 0.85% and staph. aureus in 2.26% with a total of 39.27%. The roLe of 

staph. enteritis complicating antibiotic administration is a well-known and 

growing problem now. 

Viral infections of the gastro-intestinal tract: It is now accepted that 

enteric viruses may be the cause of diarrhoeal disease in animals (Morse 1956). 

Sabin and Kamos-Alvarez have demonstrated the common occurrence of viral agents 

in faeces of infants and children with diarrhoeal disease (Morse 1956). 

- The present evidence concerning their significance in diarrhoeal disease 

of human beings is supplied Qy the report of Eichenwald et al (1958) which 
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states that ECHO virus type 18 was the cause of two epidemics of diarrhoeal 

disease in new-born and older infants in N.Y. Hospital. Recently ECHO 7 and 

13 were isolated in abundance from cases of diarrhoea in Bombay Oy Chandra 

(1962). Viola ~al (1962) have isolated five new ECHO viruses from cases 

of gastroenteritis. 

- Diarrhoea was reported Oy Mazzaeuva et al (1959) to occur in 11% of 1000 

contacts of poliomyelitis cases. Its occurrence sometimes preceded, coin-

cided with or followed the onset of the disease in the affected person. 

They concluded that acute enteritis occurs with moderate frequency in polio

infection and that it is probably due to direct action of the virus on the 

intestinal mucosa. 

- Tanghroni (1959) found that in nearly half of 50 children suffering from 

enteritis, it was possible to demonstrate a significant antibody change toward 

the influenza virus A and B. 

- Outbreaks of vague abdominal symptoms associated with diarrhoea and 

adenovirus type 3 and 7 have.been repor"ted Oy Duncan and Hutchinson (1961). 

- Coxsa~:ie B3 was isolated from 11 cases of 34 stool specimens during an 

epidemic of diarrhoea. This is in contrast to 4 strains only isolated from 

the stools of their healthy contacts. (Felici et al 1960). 

- Reoviruses are a recently described group of viruses. They were found qy 

Sabin (1959) to be associated with, and were isolated from cases of respira

tory and enteric infections. 

In Egypt very few virological studies were attempted. A report issued 

qy Namru 3 (Seal 1959) revealed that enteric viruses were isolated from 30% 
of 56 children with gastroenteritis, but a fairly high percentage was also 

isolated from controls. 

It may be concluded that viruses cannot yet be incriminated as the major 

cause of non-bacterial gastro,,,c,,ritis. However, epidemiological bases point 

to the infectious nature of this big group, that viruses may be suggested as 

the possible agents. 

problem may be solved. 

Protozoal Di~rhoea: 

With further investigations and better technique this 

The results of random sample survey in an Egyptian 

village "Shubramant", done recently qy Zawahry (1964) showed clearly that 

parasitic infections are hyper-endemic in rural areas in Egypt. Diarrhoea 

is known to occur with some parasitic infestations, but need not be caused 

qy them. Of 648 children examined, 122 were below two years· and 332 were 
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below five. In those below five years protozoal infections were more than 

parasitic. Of importance is Gardia lamblia which was found in the stools 

of 27.4 per 100 children, and E. histolytica which was detected in the 

faeces of 16.2 per cent. These two are known to cause diarrhoea either with 

acute, recurrent or chronic course. 

- Fungus diarrhoea: A study at Cairo of 172 marasmic infants with diarrhoea, 

excluding cases with intestinal pathogens and severe parenteral infections, 

revealed that 6% of the cases had evidence of colonization of candidas in the 

gut. Moreover, one third of the cases yielded a profuse growth of candidas 

from the stools. (Gholmi et al 1961). The chance of this indicating a disease 

condition (intestinal moniliasis) are thought considerable by the authors. 

IV CONCLUSION 

It is not strange in a country like Egypt, with hot climate, dense 

population, big family size, developing socia~ economic and educational condi

tions as well as environmental sanitation, that diarrhoeal disease prevail 

among infants and children and that its mortality rate remains high. What 

is amazing is that this problem, which is responsible for more than 50% of all 

fatalities in the first two or three years of age, was given less care than 

many other infectious diseases of much lower morbidity and mortality rates. 

Great attention has been recently directed to it by our authorities and we 

hope for the best. 

V RECOMMENDATIONS 

For proper approach of the problem, much more efforts need to be directed 

to acquiring a better understanding of the disease in our own environment. 

Because efficient prevention of diarrhoeal disease in the community depends on 

sufficient knowledge of epidemiological factors and on quantitative assessement 

of their relative importance, particularly with regards environmental and 

host factors, therefore two ma.ior studies should be started: 

a. - The morbidity of the disease and the factors influencing it should be 

estimated on bases of better understanding of the clinical pattern of 

the disease, i.e. what should be regarded as diarrhoea for the purpose 

of the study, symptoms and Signs of the disease, its degree of severity, 

number of attacks, duration of each, possible complications, the mortality 

rate, etc. The possible effect on nutrition, growth and development 

should also be noticed and included in the study. 
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b. - The role and frequency of various bacterial and other infectious agents 

in the etiology of diarrhoeal disease should be established in order to 

introduce specific therapeutic measures. Hence, it is recommended to 

start a pilot study in a selected area by a teap composed of a bacterio

logist, a virologist, a paediatrician, an epidemiologist, a nutritionist 

and a statistician. 

Beside these major studies, trials for prevention should go hand in hand. 

Knowing that infected human excreta reach food, milk, vegetables, oysters and 

water through the hands, by flies or via polluted water, therefore sanitation 

barriers can be instituted either to prevent the infected excreta from con

taminating foods and polluting water or to disinfect the potentially infected 

foods and water before being consumed by healthy individuals or to do both 

together in order to avoid any leakage. 

for this purpose: 

The following measures are suggested 

1. Health education of the population should be constantly carried out 

with the aim of instilling in them correct ideas about personal hygiene, 

danger of flies and contaminations, best methods of rearing children 

with special reference to clean habits, etc. This will make it possible 

to achieve better results in reducing the rate of illness and of death 

from gastro-intestinal diseases among infants and children. 

2. Provision of safe and adequate water supply, under pressure, in each 

dwelling. Thanks to our government which is dOing a lot in this field. 

3. Provision of sanitary methods for disposal of excreta within each 

dwelling to avoid faecal pollution to water supplies and ground. The 

willing and sincere co-operation of the population is essential for this. 

4. Prevention of access of flies and other vectors to human excreta is 

5. 

attained through safe methods of sewage collection and disposal. 

Fly control is very important as mentioned before. Por this purpose, 

breeding places should be avoided and/or attacked by proper collection 

and sanitary disposal of human and animal excreta as well as refuse 

and products of dirty trades. The larva and adult fly are to be 

attacked directly by effective insecticides to destroy them. 

6. Sanitary control governing production, processing, pasteurization, 

storage and consumption of milk and milk products on a community level. 

7. Raising the socia-economic state so that environmental sanitation 

improves and malnutrition with its hazards exist no more. 

done by our revolutionary government to reach this goal. 

Much is 
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The aforementioned recommendations constitute the long term policy 

which needs lotsof time and money. It deals with prevention whiCh, once 

strongly established, dramatic and persistent fall in morbidity and mortality 

of diarrhoeal diseases take place. Ho,;ever, until all these are performed, 

and to ameliorate the severity of the disease, a short-term policy which deals 

with treatment beside other feasible preventive measures is also suggested as 

follows: 

1. Special health education programme carried out by intensive propaganda 

through T.V., radio, cinema, newspapers, mosques, churches, home visits, 

etc., directed to parents, nurses and all bodies concerned with child 

health and care with the aim to explain: 

a. The importance and safety of breast feeding. The mortality rate in 

severe cases of enteritis is 20% in the breast-fed against 62.5% in 

the artificially-fed baOy (Abbassy 1945). 

b. The chOice, preparation, sterilization and storage of formula, if 

artificial feeding becomes a necessity. 

c. The proper time for and methods of weaning. 

d. The danger of being infected and of infecting others through faecal 

material. 

e. The importance of isolating the diseased baby from his siblings and of 

how dealing with his stools. 

f. The role of dust, flies and cockroaches in carrying infections to foods 

which therefore should be well protected. 

g. The suitable methods of disinfecting vegetables etc. 

h. The dangers of dirty habits and false traditions. 

2. Milk centres should be increased to supply the poor with the proper 

formula and suitable food for >€aning so that infection and malnutri

tion may be prevented. 

3. More phYSicians are needed to work in the fields of prevention and 

treatment. 

4. More beds are needed to admit the huge number of sick children who 

really require hospitalization. 

5. In hospitals, any infant with diarrhoea should be promptly isolated 

and the causative factor identified. Such sick babies are cared for 

Oy special staff. Control of diarrhoeal outbreaks in nurseries of 
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new-born is a matter of emergency_ If after isolation new cases 

develop, the nursery should be closed to new admissions until the 

outbreak is controled and the premises disinfected. 

6. Chemoprophylaxis, e.g. by long acting sulfa drugs worth consideration 

under certain conditions, but should not be a substitute for sanitary 

or preventive measures. 

7. Installation of adequate number of rehydration centres run by 

enthusiastic staff and ready day and night for transfusions can save 

many lives. This is because the mortality rate in cases of marked 

dehydration is about 47% (Abbassy 1945), and in caSes of severe 

electrolyte imbalance is 75% (Abbassy and Badr-el-Din 1958) and both 

conditions are amenable to treatment. Such a centre has been recently 

established in the children's hospital of the University of Alexandria 

and is doing great benefit to the public. 

Lastly, I would like to stress again the vital importance of preventive 

measures and their superiority over therapeutic ones in lowering the morbidity 

and mortality rates of diarrhoeal diseases. For this purpose I beg to quote 

Dr. Kamal's conclusion (1964) which agrees with and supports my views: 

"Projects of sanitary disposal of sewage and refuse, of filtration and dis

infection of water supplies, pasteurization of milk and milk products, 

sterilization and preservation of foods, refrigeration, slum clearance and· 

good housing, pesticides, chemical fertilizers etc. etc., all these have 

done more to defeat and overcome enteric diseases than isolation, disinfec

tion, vaccination, antibiotics, phage-typing and the measures introduced and 

practised by the medical profession." 
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very high, are sufficient to give a dark picture for this serious problem. 

II STATISTICAL DATA IN EGYPT 

Unfortunately, data for the recent years are not available; the most 

recent year available is 1960. 

2.1 Infantile Diarrhoea D.eath Rates 

Tables 2 and 3 give the infantile diarrhoea death rates as compared 

with infant mortality, and show the following: 

a. Table 2 shows the very high infantile diarrhoea death rates during the 

years 1949-1960. It also shows the effect of under-registration in 

localities with no health bureau on ipfant mortality rates; the rates 

for all Egypt are lower than those for localities with health bureau. 

b. Table 3 shows that, in localities with health bureau, the rates (%e 

live births) remain to fluctuate between 85 and 97 up to 1957, and 

then decrease to some extent in the three years 1958-1960. This 

steady decrease since 1958 is a reflection of the great improvement 

in our social and environmental conditions. However, it Seems that 

the improvement of the socio-economic and cultural status was not 

accompanied with comparable improvement in the environmental sanitary 

conditions, otherwise the decrease would have been more perceptible. 

It is expected, with the 5-year planning of the Ministry of Health, 

that the rates for the last three years (1961-1963) will show more 

decrease. 

c. More than 50% of infant mortality is caused by infantile diarrhoea. 

Not only that but again 50% or more·of deaths from diarrhoeal diseases 

in all ages is caused by this 'infant killer'. 

show any change since 1950. 

This picture did not 

d. The diarrhoeal death rates, in the age under one month, are low compared 

with those of the total infantile diarrhoea, being 2.3 and 75.4 respec

tively in 1960. Compared with 1950, the rates did not show any de

crease up tu 1960, whether per 1 000 live births, percent total deaths 

under one month of age or percent total infantile diarrhoea deaths; the 

rates being respectively 2.4, 7.8 and 2.6 in 1950 and 2.3, 7.4 and 3.0 

in 1960. 
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2.2 Distribution by Age in Months 

Tables 4 and 5 give the infantile diarrhoea death rates by age in months 

and show that the lowest rates appear in the first and last month of the year

age, being respectively 2.3 and 3.8 in 1960; 2.5 and 4.7 in the average for 

the years 1949-1953, and 2.4 and 4.0 in the average for the years 1956-1960. 

The highest rates appear after the first six months with a peak in the seventh 

month of age. This could be explained by the fact that, after the first six 

months of age, the infant usually gets supplementary diet with the breast feed

ing and this, either due to malnutritional disturbances or through contamina

tion, will increase the liability of the infant to get diarrhoea. 

2.3 Sex Distribution 

In spite of the excess of male born over female, the number of infantile 

diarrhoea deaths shows eXCesS in females Over males. In T960, the live 

births were 51.4 males and 48.6 females, and the rates for infantile diarrhoea 

deaths were sixty-nine for males and eighty-two for females. This may be 

due to the fact that, in Egypt, families care more for male babies than females, 

as the former is considered as a potential help in supporting the family in 

the future or as a potential future labourer in rural areas. This female 

excess does not appear in diarrhoeal deaths under one month of age, the rates 

being 2.4 males and 2.0 for females. 

2.4 Seasonal Distribution 

Table 6 gives the monthly death rates of infantile diarrhoea for the 

average five years 1949-1953 and 1956-1960. It shows that the rates start 

to increase in April, to reach its peak in July, and then decline gradually. 

The highest rates appear in the months of May to August. 

III SOCIO-ECONavIIC AND ENVIRONMENTAL SANITARY FACTORS IN RELATION 
TO INFANTILE DIARRHOEA 

The relation of these factors to infantile diarrhoea could not be 

evaluated because the incidence is not known as it is not officially reporteO., 

and because of the under-registration in localities with low social and en-

vironmental standards, as explained before. 

In Alexandria, no data could be obtained as regards infantile diarrhoea 

deaths in the different divisions of the city, but the infant mortality rates 

of 1959 were available. As, in that year, 54% of infant mortality was 

caused by infantile diarrhoea, one can presume that the effect of the 
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environmental factors will reflect itself to some extent on the infantile 

diarrhoea deaths in the same manner it reflects on the infant mortality. 

Taking this presumption as the base for evaluation, it will be observed from 

Table 7 that the divisions with small areas connected with sewage system give 

the highest rates, except Hadra 2nd. It will be observed also that the low-

est rates appear in divisions having no stables or cowsheds, the best fly 

breeding places, except again Hadra 2nd. Indeed, Hadra 2nd stands by itself. 

Hadra 1st and Hadra 2nd are one administrative division divided into two 

health ones. However, while Hadra 1st is the residence of high middle class 

with no slum areas, we find Hadra 2nd almost the residence of low socio

economic class, besides having many slum areas and having the most unsanitary 

trade market in Alexandria. The difference between the social and environ-

mental status in these two divisions is reflected on the infant mortality 

rates; it is seventy-five in. Hadra 1st and 173 in Hadra 2nd. 

IV COMPARISON BE'IWEEN RATES IN EGYPT AND IN SOME OTHER COUNTRIES 

If we compare the rates in Egypt with those in other countries, parti

cularly those along the Mediterranean sea, with different levels of socio

economic and environmental sanitary standards, it will be observed that these 

factors reflect themselves on the infant mortality and on the infantile 

diarrhoea death rates, as seen from Table 8. This table shows that Egypt 

stands by itself as giving too high rates to be true. In 1960, the infantile 

diarrhoea death rate of Egypt was more than triple that of Portugal, which 

again stands by itself among European countries as having the only high rate 

(20.50/00 live births). The rate in 1960 for Greece was 2.4, for Italy 4.3, 

for Yugoslavia 5.8, for France 0.2, and for Spain in 1958 it was 4.8. 

As regards the percentage of infantile diarrhoea deaths to total infant mortali

ty, the term 'killer of infants' for the former could be applied only in 

Egypt (52.7%) and to a less extent to Portugal (26.5%); otherwise infantile 

diarrhoea is not the important caUSe in infant deaths. The percentage, in 

1960, was 6 for Greece, 10 for Italy, 6.7 for Yugoslavia, 0.8 for France, 

and 10.4 for Spain in 1958. 

Another point revealed by this table is that while a great decrease in 

infantile diarrhoea rates appears in 1960 as compared with 1950 in most of 

these specific countries, presented in the table, the decrease in Egypt 1s 

comparatively slight. While the percent decrease in Egypt 1s 20, it is 60 
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in Portugal, 78 in Italy, 92 in France, and in Spain the percent decrease of 

rates in 1958 as compared to 1950 is 68. 

V THE PROBLEM OF INFANTILE DIARRHOEA IN EGYPT 

That the problem is very serious is quite apparent from the above mention-

ed data. Still the etiological and epidemiological features of infantile 

diarrhoea, in Egypt, is not clear at all. The following gaps have to be 

cleared before putting any programme for tackling this problem: 

a. What are the etiological agents of infantile diarrhoea? Is it second-

ary (symptomatic) for specific diseases misdiagnosed? or is it due to 

primary infection with certain pathogens, and what pathogens are the 

most important cause: shigella, salmonella, E.coli or other bacterial 

pathogens, or virus? Indeed, little is known about the causative agents 

of this illness. The few stUdies done shows that about 30% of diarrhoeal 

epi.odes in infant was due to shigella infection, in a rural area, the 

rest not identified. 

b. What is the role played by malnutrition as a primary causative agent or 

as a secondary one affecting the susceptibility to infection, or as 

related only to severity of illness? 

c. What is the incidence of infantile diarrhoea? An idea could be obtained 

from hospital and clinic records in the different localities of the 

country. 

d. What is the real infantile diarrhoea death rates? Indeed one feels that 

e. 

there is exageration in the reported data. Most of the physicians, to 

avoid legal trouble or because of misdiagnosis, put infantile diarrhoea 

as the primary cause in death certificates during summer, and broncho

pneumonia during winter . 

• That factor, or factors, plays more in causing these high rates? Is 

the economic factor the most important? or is it the cultural factor 

or the environmental sanitary factors? and what aspect in the sanitary 

factors governs more the incidence - the type of water supply, the 

method of sewage disposal or the magnitude of fly prevalence for example? 

or is it the inter-mingling of all these factors collectively? 

Weir, analyzing the infant mortality rates in relation to sanitary improve

ment in two villages, states: "the only service which appears to have had 
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an effect on the infant mortality rate was fly control. The low rates 

of 115 and 135 respectively in Sindibis and Quaranfil occurred during a 

period of excellent control of flies in 1950, when subsidiary services 

of water supply and latrines were not completely installed. With loss 

of fly control in both these villages during 1951, in spite of complete 

coverage of both villages with sanitary sources of water and latrines, 

the infant mortality rates promptly rose to a figure comparable with the 

control villages". 

f. What is the effect of family size, and number of births per family? 

putting into consideration the educational status of the mothers. 

g. What is the effect of temperature and humidity, for example as regard 

incidence in Upper and Lower Egypt? Has it any role in causing the high 

difference between Egypt and countries along the Mediterranean sea? 

All these questions have to be cleared by epidemiological inve:;;tigation 

conducted by a team of workers, in the different localities of the country, 

for one complete year. Each locality has to be provided with well-equipped 

laboratory for bacteriological and virological studies. 

At the present moment, what could be done is to increase health education 

activities, establish more infant and child welfare centres, provide rural 

health units with nurses trained for this purpose, install rehydration centres 

as many as possible in clinics, units and health centres; provide required 

therapy in all these clinics and units, along with the 5-year planning for 

improving the environmental sanitation going on now. 
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Table 1 

Infant Mortality and Infantile Diarrhoea Deaths 
in Different Localities, Egypt UAR. 

Rates 0/00 Live Births 

Other Urban Rural Areas 
Year Cairo Alexandria 

1951 LM. 174 168 

LD. 95 97 

1957 LM. 183 157 

LD. 109 96 

1960 LM. . . . . .. 
LD. 1 

83 75 

I.M. Infant Mortality 
I.D. = Infantile Diarrhoea death rate 

= not available 

~ates are based on preliminary data 

Areas with Health 
Bureau 

171 143 
--------87-------

161 145 -----------------
83 

. .. . .. -----------------
73 

Table 2. 

Rural Areas 
with no Health 

Bureau 

91 

... 
98 

· .. 
· .. 
· .. 

Infant Mortality and Infantile Diarrhoea Deaths in Egypt 
Rates 0/00 Live Births in the Years 1949-1960 

Year ----!~!~~! ~~:!~~~!~------ Infantile Diarrhoea Deaths 

All Egypt Localities with in Localities with Health 

Health Bureau 
Bureau 

1949 135 175 94.4 
1950 130 171 92.5 
1951 129 171 88.4 
1952 127 166 87.6 
1953 146 179 96.8 
1954 138 171 88.0 
1955 136 163 97.5 
1956 124 153 84.7 
1957 130 164 92,9 
1958 112 145 80.0 
1959 109 143 77.7 
1960 109 141 75.4 
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Infant Mortality and Infantile Diarrhoea Deaths in 
Localities with Health Bureau, Egypt 

Number and Rates 

. 
1950 

Year ••• 1956 1957 1958 1959 1960 

Deaths from all 
causes under one NO. 70742 74624 73363 71573 74473 75961 
year of age 
0/00 live births 171.0 153.4 164.0 145.0 142.8 141.1 

Deaths from Diar-
rhoea under NO. 37594 41626 41557 39530 40522 40572 
one year of age 
0/00 live births 92·5 84.7 92·9 80.0 77.7 75.4 

% Infant Mortality 53.1 55.8 56.6 55.2 54.4 53.4 

1% Total Deaths from 
~iarrhoeal Disease 52.0 55.7 46.8 49.1 51.7 49.4 
in all ages 

~eaths from D1ar-
rhoea in age NO. 1092 1318 1123 1074 1275 1237 
~nder one month 
0/00 live births 2.4 2.7 2.5 2.2 2.4 2.3 

1% Total Deaths 
in age under 7.8 . . . . .. ... 7.4 7.4 
one month 

% Diarrhoeal 
Deaths under one 2.6 3.1 2.7 2.7 3.1 3.0 
year-age 

not available 
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Table 4 

Infant Mortality and Infantile Diarrhoea Deaths 
Number and Rates, by Age, in 1960 

Age in Infftnt Mortali~y Inf'antfle Diarrhoea DeathS 
months 

Number 0/00 Number 0/00 % 
Live Births Live Births Deaths in 

same age 

- 1 6636 30.9 1237 2.3 7.4 

- 2 5889 10.9 2367 4.4 40.2 

- 3 5840 10.8 3226 6.0 55.0 

- 4 6399 11.9 4103 7.6 64.1 

- 5 6397 11.9 4459 8.2 69.4 

- 6 5619 10.4 4035 7.5 71.8 

- 7 6559 12.2 4722 8.8 72.0 

- 8 5367 10.0 3396 7.2 72.5 

- 9 5864 10.9 4246 7.9 72.3 

-10 4596 8.5 3322 6.1 72.3 

-11 4026 7.5 2901 5.4 72.0 

-12 2775 5.~ 2058 3.8 81.0 

rrotal 75961 141.2 40572 75.4 53.4 

% 
Total info 

Diar. Deaths 

3.0 

5.E 

8.0 

10.1 

H.O 

10.0 

11.6 . 

9.6 

10.4 

8.2 I 
7.1 

5.0 

99.8 



Age in 
months 

- 1 

- 2 

- 3 

- 4 

- 5 
• 6 

- 7 

- 8 

- 9 

-10 

-11 

-12 

'l'otal 

Table 5 
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Infantile Diarrhoea Deaths by Age in Months in Localities 
with Health Bureau - 5 years average 1949-1953 
and 1956-60 Number and Rates 0/00 Live Births 

1949~1953 1956-1960 
Number 0/00 Live Births Number 0/00 Live Births 

1064 2.5 1205 2.4 

1930 4.6 2296 4.6 

2710 6.2 3193 6.4 

3690 8.8 4176 8.4 

4156 9.9 4551 9·1 

3965 9.5 4182 8.4 

4657 11.1 4757 9·5 

3748 8.9 3866 7.7 

4387 10.5 4305 8.6 

3314 7.9 3310 6.6 

3016 7.2 2896 5.8 

1971 4.7 2023 4.0 

38608 91.9 40760 81.7 
-~ 
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Table 6 

Monthly Deaths from Infantile Diarrhoea - 5 Years Average 
1949-1953 and 1956-1960 - Number and Rates 0/00 Live Births 

Month 1949-1953 1956-1960 

Average Number 0/00 Average Average 0/00 Average 
Live Births Number Live Births 

Jan. 1329 3.2 1282 2.7 

Feb. 1090 2.6 1183 2.3 

March 1479 3.5 1609 3.2 

April 2520 6.0 3243 6.5 

May 4925 11.7 5139 10.5 

June 5943 14.1 6396 12.8 

July 6445 15.3 6522 13.0 

August 5214 12.4 5511 11.0 

Sept. 3482 8.3 3500 7.0 

Oct. 2765 6.6 2851 5.7 

Nov. 1880 4.5 1980 4.0 

Dec. 1536 3.7 1544 3.1 

Total 38608 91.9 40760 81.7 



Health 
Division 

Table 7 
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Infant Mortality Rates and their Relation to Social 
and Environmental Factors, by Health Divisions 

in Alexandria, 1959 

Infant Connection No. of Houses % of % of 
Mortality to Sewage in Slums Labourers Stables and 

System Residence Cowsheds 

Karmuz 1st 125 

Karmuz 2nd 144 

Karmuz 3rd 167 

El RamI 1st 141 

El RamI 2nd 162 

Mina Basal 1st 87 

Mina Basal 2nd 163 

I Hadra lzt 75 

I Hadra 2nd 173 

I 
Muharum Bey 148 

El Gumruk 1st 162 

El Gumruk 2nd 122 

El Labban 156 

El Attarin 113 

Al r~ansheya 107 

Total I 103 

++++ almost all area connected 
+++ large area connected 
+c- about 1/2 area connected 
+ small section connected 

++++ 

++++ 2594 13.2 

+ 

++ 
2231 30.8 

+ 

+++ 

+ 2785 13.0 

++++ 
10.8 

+++ 1633 

+++ 18.2 

++++ 
1487 6.5 

++++ 

++++ 1210 4.3 

++++ 424 2.1 

++++ 623 1.1 

12987 100 

(from a thesis presented by Dr. A.M. Abbas, to the High Institute of 
Public Health, for M.P.H. (epidemiology) degree; 1961, on Epidemiology 
of Enterica) 

30.4 

29.6 

16.0 

0 

0 

17.7 

3.3 

3.0 

0 

0 

100 

I 
! 

i 

I 

! 

l 
I 

I 
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Table 8 

Infant Mortality and Deaths from Infantile Diarrhoea 
:cr Specific Countries in the Two Years 1950 and 1960 

Infantile Diarrh6ea Deaths 
1 

~~~~!-~~~!~!~~~ ----------------------------
Country 0/00 Live 0/00 Live 9f" Infant 

Births Births Mortality 
1950 1960 1950 1960 1950 1960 

Egypt 
Localities 171 141 92.5 73·5 53.1 52.7 
with H.Bureau 

All Egypt 130 109 . . . . . . . .. . . . 
Canada 41 27·3 2.6 1.0 5.7 3.7 

Chili 153 127.2 12.7 9.6 8.3 7.6 

, Ceylon 82 54.8 3.5 2.7 4.4 4.7 

Japan 60 30.7 6.8 2.0 11.3 6.9 

France 52 27.4 2.8 0.2 5.5 0.8 

Greece . . . 40.1 ... 2.4 .. . 6.0 

Italy 64 44 15.2 4.3 22.9 9.9 

Portugal 94 77.5 51.3 20.5 33.5 26.5 

Spain3 70 43.5 15.3 4.8 21 .. 9 10.4 

Yugoslavia 115 87.8 . . . 5.8 ... 6.7 

England and 30 21.8 1.5 0.4 5.2 1.8 
Wales 

Netherlands 25 16.6 1.5 0.1 1.4 0.8 

Norway 28 18.9 1.1 0.4 4.1 2.4 

Switzerland 31 21.1 1.9 0.4 6.0 1.9 

Inot including diarrhoeal deaths in the first month of age 
2 
deaths from diarrhoeal diseases in all ages 

3data of Spain is for the years 1950 and 1958 

. •. Not available 

l' Total 
Deaths fr~m 
Diar.Dis. 

1950 1960 

52.2 49.0 

· .. . .. 
72.0 50.6 

· .. 71.6 

43·3 22.8 

28.6 16.8 

78.8 39.1 

· .. 51.6 

67.6 60.8 

61.6 68.f 

59. 2 55.3 

. .. 53.6 

36.9 12.0 

23.9 10.3 

44.0 18.6 

. -.-~ 15.0 

\ 
! 
I 

! 
i 

i 
! 
I 
I 
I 
I 
I 

I 
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6 October 1963 

English only 

MANAGEMENT OF THE DIARRHOEAL DISEASES IN IRAN* 

by 

Dr. HassanlAhari 

The problem of diarrhoea seen in this country among infants and 

children is one of the very common diseases of paediatric practice, 

especially in summer months. 

The majority of cases are extreme emergencies and require immediate 

commencement of the proper treatment. This becomes an emergency problem 

for two reasons: First, some of the cases are so acute from the onset that 

duration of only a few hours of symptoms might put the child in a dangerous 

state; second, those who have started as having mild to moderate symptoms, 

but have not received the proper treatment and thereby the child's condition 

has progressed to the state of extreme. 

The factors involved in proper management of the diarrhoea are considera

tion of the etiology, clinical form, (i.e. mild to very acute, chronic or 

recurrent) and finally treatment of the occasional complications. 

With regard to etiology itself, factors such as age, state of nutrition 

and environment should be considered. Even though diarrhoea may be classified 

as enteral, parenteral infections and of dietetic causes, according to 

our observations at the paediatric department of P!h~lavi University Hospital, 

a mixed type is frequently seen. 

I can g~ve you a brief example of such mixed type of conSidering a 

child who not only has diarrhoea but also has malnutrition, parenteral 

infection (such as chronic otitis media), paras1tic infestation and at 

last nutritional anaemia. 

In management of chronic type of the diarrhoea sometimes with acute 

exacerbation, consideration must also be given to common chronic enteral 

infection of region such as (amoebiasis, giardiasis, etc.), and such state 

as malabsorption syndrome, ulcerative colitis, etc. In general, besides 

thorough clinical examination and laboratory aids, from practical point of 

view characteristic of the stools plays an important role among other 

findings. 

Contribution of Dr. Hassan Ahari to the Training Course 
on the Epidemiology and Bacteriology of Enteric Infections, 
held in Teheran, 10 October - 9 November 1963. 
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In diarrhoea with enteral infection there is heavy to mild exudate of 

pus and this may be accompanied qy the presence of blood in the stool macro-

or microscopically. The chief effect of severe or prolonged diarrhoea on 

the body may be classified as: 

1. Diminished absorption of food resulting in partial starvation. 

2. Loss of water (dehydration). 

3. Loss of mineral salts (acidosis). 

4. Toxaemiafrom intestinal infection (especially in bacillary dysentery). 

The nature and severity of dehydration should also be considered. 

Isotonic dehydration is seen in about 70% of acute diarrhoea in which the loss 

of water and electrolyte are about equal. Hypertonic dehydration is seen in 

about 20% of cases. This occurs in young infants in whom ponservation of 

water qy the kidney is limited. 

Hypotonic dehydration is observed in about 10% of cases particularly in 

bacillary dysentery in children whose large amount of electrolyte is lost 

in the stool. 

With regard to severity of dehydration, the classification suggested qy 

the Medical Research Council of Gr.ea·t Britain may be summarized here: 

General Condition 

Eyes and fontanelle 

Skin e lastisi ty 

Pulse 

Respiration 

Urine 

Fever 

Fluid deficit 

Stage I 

Fretful and thirsty 

Mouth-dry 

Sl1. S·unken 

Not impaired 

120-140/m. 

2.5 - 5% of b.w. 

Stage II 

Very restless 

Severe thirst 

Stage III 

Semi-comatose 

Sym. of circulatory 

Mouth very dry Collapse (cyanosis) 

Sunken 

Diminished 

160-180/m. 

Often rapid 

Deep sunken 

Greatly diminished 

Thready or not 

Perceptible 

Deep; irregular 

(Cost and abd) and gasping 

Oliguria-usually Anuria 

Cont. albumine 

Cast and leucocyte 

Usually present Usu. present due 

to infection or 

5-10% b.w. 

dehyd. 

10-15% b.w. 
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An important point to mention is the rapid change in child's general 

condi tion, so that ,·lithin a few hours may go from stage I to stage III. For 

this reason close observation of the child with diarrhoea is mandatory. 

Since the majority of our cases fall in the categories of II and III 

of dehydration, therefore the initial treatment is commenced primarily to 

cope with the grave situation at hand without much delay in regard to consider

ation of the etiology and laboratory findings. The laboratory data and other 

information are respected and utilized as soon as available. 

General principles of management in acute diarrhoea may be presented as folloHs: 

1. The immediate treatment of shock if present. 

2. Restoration of pre-existing deficit of water and electrolyte. 

3. Provision of sufficient Hater and electrolyte to meet daily loss. 

4. Re-establishment of an adequate caloric intake as soon as possible. 

5. Destruction of infecting agent and treatment of complications. 

1. The immediate treatment of shock 

The immediate treatment of shock consists of prompt intravenous in

fusion of either mixture of two part normal saline and one part sixth molar 

sodium lactate or Ringer lactate solution. This solution up to about 

20-30 cc/kgjb.w. may be given fairly rapidly within one hour without risk 

of overtaxing the heart. Of course, in malnourished child with evidence 

of vitamin defiCiencies and hypertrophy of the heart due to thiamine defi

ciency, rapid administration of fluid should be avoided. 

This amount of solution will re-expand extracellular volume and should 

be continued by 10-20 cc/kgjb.w. of properly X-matched blood or plasma. 

If blood or plasma is not available 20-30 cc of 10% glucose may be substi

tuted. In this case it may be mixed with the initial saline. If veins 

are collapsed, the only correct way is to give fluid through polyethylene 

tube which is inserted into a vein by cut-down. Veins of scalp, hands 

and legs may easily be found in the absence of collapse. Eventhough 

not advisable, sometimes our interns have started fluid through 

femoral or external jugular veins and one must admit that many lives have 

been savel. through the initial hydration by this route. This phase of 

treatment re-expand extracellular volume, alleviate manifestation of 

shock and will usually re-establish urinary floH within a few hours. 

2. Restoration of pre-existing deficit of water and electrolyte 

The replacement of pre-existing loss is accomplished by parenteral 

administration of electrolyte solutions containing sodium, potassium 
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chloride and lactate (Darrow's solution) mixed with glucose solution. 

The amount of fluid required in the first 24 hours should not be less than 

180 cc/kg. b.w., and as much as 240 cc/kg/b.w. may be given without harm 

in very severe cases of diarrhoea. Of this total quantity, 80 cc or less 

per kilogramme of body weight constitutes electrolyte. 

given with double its volume of 5 or 10% glucose. 

This is ordinarily 

The proportion of electrolyte to glucose may be varied if the result 

of laboratory tests with regard of hypo or hyperelectrolytemia is 

available. r10re electrolyte being given in the former and more glucose 

in the latter condition. If renal flow has not been re-established Oy 

the time one third of daily electrolyte solution has been given, due to 

danger of potassium intoxication, Darrow. solution should be substituted 

with a solution of two parts of normal saline, one part of one-sixth molar 

lactate and two parts of 10% glucose in DjI,. 

If the general condition of the child is improved, the Rlectrolyte 

solution may be given subcutaneously and glucose solution Oy mouth. To 

facilitate absorption of hYpodermoclySis, one ampule 150 (U.S.P.) units 

per each 1 cc of hyaluronidase may be diluted with each 1000 cc of elec

trolyte solution. 

3. Provision of sufficient water and electrolyte to meet daily loss. 

In the next 24 hours and following days an adequate water and electrolyte 

150 cC/kg b. w./24 hours of which 50 cc/kg b. w. electrolyte (Darrow's solution' 

and 100 cc/kg/b.w. of glucose solution is needed. 

If there is no vomiting this may be given Oy oral route, otherVlise 

parenterally. It is necessary to make a guess as how much of intake is 

lost Oy the stool in order to be sure the balance is added to the total 

daily 150 cC/kg b.w. otherwise symptoms of dehYdration ,Jill recur. Paren

teral fluid can be discontinued Vlhen one is certain that fluid and elec-

trolyte balance can be maintained .Oy the oral route. 

It is important to consider that electrolyte content of fluid for 

the maintenance and during recovery eventhough accompanied qy the passage 

of liquid stools should be considerably lower than those for the iTlitial 

repair .. 

In the latter part of the second phase, it is our practice to add 10 cc 0: 

calcium gluconate ~th mixture of electrolyte and glucose for the prevention of 

postacidotic tetany due to deficiency of ionized calcium. In case of 'Jon-

~Jlsion or other manifestation of tetany, 10 cc of calcium gluconate should 
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be given very slo,lly through the intravenous tube. This amount of calcium 

may be re~eated Vlithin four hours. If there are symptoms of deficiency of 

vitamins, naturally appropriate treatment should be instituted; otherwise 

vitamin C 100-200 mg. daily, thiamine 10 mg. daily and vitamine K is given 

if deficiency of this vitamin is anticipated. 

Often clinical observations are more helpful than laboratory measure-

ment. The disappearance of manifestation of shock, the restoration of 

urinary flow and cutaneous turgor are indications of satisfactory progress. 

Measurement of daily weight is important. Increase of weight more than 

15% of admission weight is an indication of excessive amount of electrolYte. 

4. Re-establishment of an adequate caloric intake and introduction of 

oral food 

With complete starvation of the child in severe diarrhoea, frequency 

and volumes of stool will usually subside within 48 hours. When this 

occurs, and in the absence of vomiting and gastric distention, carbohydrate 

and electrolyte solution may be started qy mouth. 

Sample of such solution is: 

Sodium Chloride (Na cl) 1.5 gm. 

Potassium " (Kcl) 2 " 
Sucrose 35-100 gm. 

Water or weak tea 
to make 1000 cc 

This solution may be given to infants as freely in place of milk 

mixture. When the infant tolerates qy mouth without exacerbation of 

diarrhoea, the caloric intake may be increased gradually qy the substitution 

of diluted skim milk or half cream formula supplying 10-20 calories per 

kg. per day and later qy increasing 10-20 cal/kg each day until maintance 

calories are tolerated. 

In well-nourished babies and children affected with Severe diarrhoea, 

short period of nitrogen deficit are usually well tolerated. In malnourished 

children, this period of starvation will further aggravate the state of nu-

trition. Frequent small blood transfusion or 2 to 3 gr of amino acid per 

day may be given intravenously in 5% solution. 

be given alternatively. 

Blood and amino acid may also 

As amino acids are excellent culture media due to danger of contamina

tion, cloudy solution should never be used. 
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5. Destruction of infecting agent and treatment of complications 

Treatment of infection as cause or complication of diarrhoea is an 

important step. Careful investigation of upper respiratory tract, lungs 

and repeated urine analysis for possibility of urinary infection should 

not be overlooked. Malnourished children affected with diarrhoea 

accompanied with infection may not have elevation of temperature. 

Likewise leucocytosis due to dehydration should not mislead one as 

evidence of infection. 

It is our practice in ward to use small doses of antibiotic to 

those without foci of parenteral infection for the prevention of infectious 

process during the hospital stay. With regard to parenteral infection 

and diarrhoea, the age of infant plays an important role. 

The younger the infant, the more susceptible he is. The nature 

of offending organism seems important. Haemolytic streptococci appears 

to produce this effect more than other germs. Sulfadiazine, penicillin or 

broad spectrum antibiotic may be used for parenteral infections. 

regard of enteral infections in shigellosis, sulfadiazine in small 

dosage 100-200 mg/kg b.w., chloramphenicol 50-100 mg/kg b.w. and 

With 

tetracycline 25-50 mg/kg b.w. are effective. 

to chloramphenicol. 

Very few strains are resistant 

In Escherichia coli, some of strains are sensitive to sulfonamides, 

tetracyclin, chloramphenicol and streptomycin whereas other strains are 

resistant to one or more of these antibacterial agents. At the present 

time, the drugs of choice against coli pathogene are Neonycine (50-100 mg/kg 

b.w.) and Furazolidone (Furoxone)-R Eaton (5 mg/kgfb.w.). 

Collaborative study of 60 cases of diarrhoea from our ward and 

institute of parasitology of Teheran University in a six months' period 

(January-June 20, 1962) 17 cases of coli-pathogene were found as follows: 

4 cases of (°111 B 4 - ° 86 : B7) 

o 0 ° 0 2 cases of (128 B12 - 127: B8 - 125 B 15 - 26 : B6) -

° 1 case of 124 = B17. 

The Furoxone (R) was the most effective and drug of choice 

against these 17 cases of diarrhoea with col~pathogene. 

In salmonella infections, chloramphenicol has a bacteriostatic action 

and should be continued for several days after clinical recovery as the 

organism reappears after cessation of therapy. In diarrhoea with unknown 
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agents and negative stool culture for coli or shigellosis, chloramphenicol 

and sulfadiazine were shown to be effective. 

Treatment of complications. Among many complications, herewith only a 

few important ones will be discussed. Convulsions with the etiology of 

other than tetany may be seen during diarrhoea. Unilateral or generalized 

convulsion is usually due to cerebral sinus thrombosis. Generalized 

convulsion may also be observed withtvpertonic dehydration. 

Phenobarbital 5 mg/kg b.w. should be given I.M. and may be repeated 

in dosage of 2.5 mg/kg half an-hour after first injection if necessary. 

Infections of different system and bacteriomia especially in new born 

and malnourished children should always be considered-and appropriate 

therapy must be advised. 

Thrombosis of renal vein as a rare complication usually unilateral 

should be thought, if oliguria reappears in conjunction with presence of 

albumine and blood in the urine. In case of unilateral renal thrombosis, 

considering general condition of the child and urologic examination operation 

is advised. In a few instances we have observed that multiple puncture of 

vein along with infection has been the cause of septic thrombophlebitis. 

Proper antibiotics should be used in these instances. 

Insertion of polyethylene tube for several days may caUSe irritation 

of the vein and local oedema relieved hy removal of tube. To minimize local 

irritation small dosage of cortisone may be injected locally. 
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April 1964 

English only 

SUMMARY OF ROUTINE CARE AND CONCLUSIONS OBSERVED AT THE 
PAEDIATRIC WARD, PAHLAVI UNIVERSITY HOSPITAL, TEHERAN 

by 

Mohammad Gharib, M.D., 
ProfAssor of Paediatrics, University of Teheran 

The problem of acute diarrhoea among infants and young children in 

Teheran is one of the very Common diseases cf paediatric practice espe

cially in summer months. 

About one fifth of all the patients admitted to the Paediatric Ward 

during the last year had diarrhoeal disease. 

cases were admitted during the summer season. 

Half of all the diarrhoeal 

Besides the season, two other main factors to be considered are 

enteral infections and state of nutrition. 

The majority of infants afflicted ~th diarrhoea seen in the paediatric 

department of Pahlavi University Hospital belong to low socio-economic groups. 

Usually these children have diarrhoea of mixed etiology such as mal

nutrition, enteral and parenteral infections. 

Collaborative study of 170 cases of diarrhoea from our ward and the 

Institute of Parasitology of Teheran University showed: 

age. 

Shigella about 10% of cases. 

Coli-Pathogen about 7% of cases. 

Salmonella and parasites were occasionally seen under three years of 

A new study will be begun this year considering not only the bacteriology 

but also the viral etiology of diarrhoea. 

We are convinced that malnutrition, deficiencies of protein and fat play 

an important role in causing diarrhoea. 

We believe that fat free milk which is donated to certain countries 

of this area should be used for children of school age. Usually the fat 



EM/RC14/Tech.Disc./3 
page 44 

free milk in a low dilution given to infant causes malnutrition with its 

complication. 

All caSes of diarrhoea coming to Pahlavi Hospital are seen at the out

patient clinic. 

According to severity of conditions and availability of beds, these 

patients are sent either to ward or emergency room. The paediatric 

emergency room, organized recently, is a busy place in summer season. It 

is devoted to keep infants for a period of up to 24 hours. 

room, do we allow mothers to stay with their sick children. 

Only in this 

Mild caseS of diarrhoea are seen at the out-patient clinic and sent 

home. 

In the emergency room and ward, the prompt treatment of dehydration 

is usually intravenous infusion of water and electrolyte. 

case~ subcutaneous route is used for electrolyte solutions. 

In limited 

A plan of such treatment will be included as presented by 

Dr. Hassan Ahari, my associate in the WHO seminar for Enteric Infection, 

held in Teheran, 10 October - 9 November 1963. 

Due to the limited number of beds, we cannot keep a malnourished infant 

with diarrhoea for a long time. Unfertunately, we have to send barely 

recovered child to the same environment. 

We do not have visiting nurses, and occasionally social workers may be 

asked to visit homes. 

No doubt, labourers who have social insurance are more privileged to 

seek early medical care than those who do not have permanent jobs. Usually 

the infants of the latter group are seen very late and in extreme conditions. 

At last, I recommend for many infants and young childr,m with diarrhoea 

the following: 

1. Establishment of a paediatric emergency room with facilities in all 

hospitals, out-patient clinics as well as well-baby clinics where acute 

cases of diarrhoea could be taken in for short periods to receive prompt 

treatment of rehydration. 

2. Close co-operation of such units, eVen though under different supervision 

(university, city, ministry of health and social insurance' with one 

another and paediatric wards of hospitals are necessary. 
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3. Standardized form of rehydration and other necessary treatment con

sidering the epidemiological studies derived should be observed in 

these units. 

4. In order to cope with the above problem, more facilities including 

nurses, visiting nurses and social workers are needed. 

5. Mass propaganda for lay people in many ways showing the danger of 

diarrhoea, the importance of prompt treatment and guidance are to be 

considered. 
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11 July 1964 

English only 

THE PROBLEM OF INFANTILE DIARRHOEA IN PAKISTAN 

by 

Dr. Hamid Ali Khan, 
Chief, Clinical Investigator and Professor of Paediatrics, 
Department and School of Paediatrics, J.P.G.M.C., Karachi. 

In Pakistan, like in any other tropical country, diarrhoeas are the 

major cause of morbidity and mortality in infancy and childhood. The disease 

occurs uniformally throughout the country though its pattern may vary in 

different regions. It also occurs endemically throughout the year though. 

in summer months, from March to October, it assumes the form of an epidemic. 

In some parts of Pakistan there is a second peak in mid-winter. Seriousnes? 

of the disease and the mortality are very high in these peak periods. In 

view of these facts, infantile diarrhoea constitutes a big medical and public 

health problem in our country bu~ unfortunately, the studies in this direction 

have been either very inadequate or none at all. A thorough knowledge of the 

characteristics of the disease as well as the etiological factors responsible 

for its high incidence and spread is essential for its proper prevention and 

control. There can be no national or regional planning in the efforts to 

reduce the morbidity and mortality of this disease without this knowledge. 

Even for purposes of proper treatment, a knowledge of the predominent bacterial 

pathogens and their sensitivity to various antibiotics is essential but, at 

present, treatment is based on superficial diagnoses which are no better than 

guesses with indiscriminate use of antibiotics. There is sufficient evidence 

to show that the etiological patterns in different tropical countries are not 

uniform but differ not only from country to country but also from region to 

region in large countries like Pakistan. Apart from bacterial pathogens, 

diarrhoeas have also been ascribed to a number of viruses like the polio virus, 

Echo, Coxsackie, adenovirus etc., but no virological studies have been done in 

this region to determine the exact role played by those viruses in the etiology 

of infective diarrhoeas. Little is also known of the relative impor.tan<>e-of 

other factors like parasites, malnutrition, etc. 

In view of these facts, it was decided in 1960 to take up the diarrhoeal 

diseases as a major research problem at the Department of Paediatric~Jinnah 
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Postgraduate Medical Centre. To begin with, these studies were on a small 

scale and confined only to the clinical and therapeutic aspects. (Back pa-

pers on the results have already been forwarded to the WHO Regional Office 

for the Eastern Mediterranean through the \{HO Adviser to the Ministry of 

Health Pakistan). A further impetus to this study "as received last year 

when the Children's Medical Bureau, Department of Health, Washington, U.S.A., 

decided to sponsor a country-wide research on diarrhoeal diseases in infants 

and children Qy providing a substantial grant for a period of three years. 

The objectives of this study are: "to survey diarrhoeal disease in Pakistani 

Children from the standpoint of etiology, epidemiology, clinical outcome 

and therapy". For the first year ending 31 March 1964, this project was 

confined only to the study of infants and children admitted to the Department 

of Paediatrics, J.P.G.M.C. This year the study has been extended to the 

out-patients attending medical centres in other geographical areas of Karachi. 

As Pakistan is a vast country, its different areas and regions vary greatly 

from one another in type of soil, sources of water, population, density, etc. 

all of which affect the character of the disease. Therefore this year the 

study will be extended to other areas of West Pakistan, as well as East 

Pakistan. 

Plan of Study: The present report deals with the results of the first 

200 cases studied. These cases were taken up for the admissions to the 

Paediatric department of Jinnah Postgraduate 

in special cubicl~s set aside for the purpose. 

Medical Centre and put up 

Since the incidence and 

mortality were highest in infants and young children, it was decided to con-

fine the study only to children under the age of two years. Immediately on 

admission a detailed history was taken not only about the symptoms, etc. but 

also maximal enquiry was made about other related data pertaining to sources 

of infection like housing, water supply, food supply, etc. The clinical 

examination was based on the points enumerated below but also included obser

vations on the state of growth, hydration, evidence of other infections 

including tuberculosis and oth8r physical findings as rash~ oedema, jaundice, 

hepatomegaly. etc. 

CASE HISTORY and CLINICAL EXAMINATION 

I CASE· HISTORY 

Special Points Inguired 

1. Duration of disease. 

2. Rapidity of onset - e.g. Acute, Chronic. 

3. Number of vomits and stools and its character. 



4. Intake of fluid since onset of disease. 

5. Thirst. 

6. Anorexia. 

7. Urinary output - e.g. oliguria, anuria. 

Signs of Dehydration looked for 
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1. General appearance and behaviour - off colour, fretful. restless, 

sleepless, crying, irritable or apathetic, unresponsive and finally 

unconsCious. 

2. Facies-flushing, pallor, cyanosis. 

3. Lips, mouth, and tongue - dryness. 

4. Fontanelle - sunken 

5. Eyes - sunken; dull and hazy cornea, later covered with driea mucus. 

6. Skin-feel temperature, dryness, pallor, cyanosis, elasticity 

(very striking sign). 

7. Muscle Tone - whether increased or decreased twitching, meningism and 

convulsions. 

8. Heart rate and Signs of circulatory collapse. 

9. Rate and depth of respiration - aCidosis, alkalosis. 

10. Body temperature. 

Temperature, pulse and respiration were charted as a routine during 

th" illness. If child was acidotic, depth of respiration was noted 

especiallY3 whether due to acidosis, or respira~ory tract infection. 

Feeding History. 14as obtained accurately regarding: 

a. The length of breast feeding. The time of diminution and 

stoppage of breast milk. 

feeding. 

The causes of failure of breast 

b. Other types of milk if given, duration, quantity, dilution and the 

amount of sugar. 

c. In children taking solid foods - type of food given and an 

approximate assessment of calories and fluid intake. 

Nutritional Status 

Whether the child is undernourished, marasmic, or suffering from 

caloric and protein malnutrition (Kwashiorkor), other signs of vitamin defi

ciency were looked for. 

II DEGREE OF DEHYDRATION 

For purposes of simplicity, fluid losses are considered at three dif

ferent levels of severity. 
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1. Mild Dehydration: 

Child is usually irritable and thirsty. Skin is dry but no noticeable 

reduction in skin elasticity. Mouth dry, lips red, eyes and fontanelle 

slightly sunken. 

Such children are estimated to have lost 5% of +heiv to.tal body weeight. 

2. Moderate Dehydration: 

Child is obviously ill. Is extremely irritable or very qUiet. There 

is listlessness or continuous apathy. Eyes and fontanelle are sunken, mucus 

membrane is dry, colour of skin pale, lips often cyanosed. Skin turgor is 

diminished (except in fat infants). Hands and feet are cold, although rectal 

temperature may be elevated. Thirst is extreme, although it may be absent. 

Vomiting may be present, especially after fluids are taken. Ur;ine output is 

reduced. Heart rate is rapid. 

Such babies are estimated to have lost 10% of their total body weight .. 

3. Severe Dehydration: 

The signs and symptoms of moderate dehydration are aggravated. There 

is circulatory collapse. Baby is limp, unable to cry and apparently unconscious. 

Eyes and fontanelle are deeply sunken. Cornea is hazy, and eyes are rolled up. 

Respiration is irregular and gasping. Heart sounds are imperceptible, and 

heart rate is very rapid. Signs of meningism may be present. 

Signs of circulatory collapse are: ashen pallor, cyanosis of lips and 

extremities, coldness of skin, impalpable pulse, 10" B.P. Death is imminent 

and unless immediate resuscitation and intravenous fluid therapy is given 

there is practically no chance of recovery. 

have lost 12% to 15% of total body weight. 

III LABORATORY INVESTIGATION 

Such children are estimated to 

It has been already pointed out that, for the first year, emphasis was 

mainly on the etiological studies and hence, the laboratory investigations 

were based on this factor. Detailed examination of stools therefore was the 

most important followed by blood coudE and urinemicroanalysis. 

Stool Examination. Immediately on admission a rectal swab was taken before 

the child had any chance of mixing with ward cases and before the initiation 

of therapy, and sent to the laboratory of the Department of Microbiology, 

Jinnah Postgraduate Medical Centre, where it. was cultured and-studi..;e for 

bacterial pathogens and if detected, their sensitivity to the common 
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antibiotics. It was repeated again after a week. In addition to the 

above, the first stool passed after admission was collected and the follow

ing examination was done: 

1. Naked eye examination: 

a. Character of the stools for colour, consistency and presence of 

blood, mucus, pus and parasites. 

b. Daily observation on the number and character of stools. This 

gives an idea of the progress, type of the diarrhoeal disease and the quan

tity of fluid lost. 

2. Microscopic examination for R.B.C., pus cells, macrophages fat 

globules and ova of parasites. This examination was done in saline prepa-

ration, iodine preparation (for starch and protozoa) and in Sudan III prepa

ration for fat). 

Blood Examination: A tocal R.B.C. count, haemoglobin in grms and differential 

W.B.C. count were done for evidence of infections, type and degree of anaemia, 

eosinophilia etc. Serological tests for type specificity of pathogenic orga-

nisms and biochemical tests, like serum electrolytes and serum proteins were 

not done in the cases under review but have been added this year. 

Urine analysis: This gives useful information about the degree of dehydration 

as well as about the renal function. The volume is decreased and the sp. 

gravity increased in moderate and severe dehydration and hence was noted care-

fully. Tests were also done for albumin, sugar and acetone and sdcroscopic 

examination for R.B.C.'s, casts etc. Fantustest for chloride in the urine 

was done as a routine as it is useful in distinguishing between water and salt 

depletion and can be used as a guide in replacement therapy. 

IV ffimCIPT.....ES OF 'JllEA.1l.1ENT FOLLOWED 

Since the diarrhoeas of children are both a medical and public health 

problem, the treatment has to be both curative for the prevention and cutting 

down of mortality and also prophylactic for lowering the incidence of morbidi

ty. The preventive treatment is equally important and will be discussed 

later. The regimen of active curative treatment is based on the following 

principles. 

1. General line of treatment: The main aspect of this item is the feeding and 

for this purpose each caSe is judged individually on merits depending upon the 

general condition, degree of malnutrition, dehydration etc. Usually milk 

feeding is withheld for the first 12 hours to give rest to the digestive 

apparatus. Though milk is withheld, fluids are given in various forms like 
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water with or without electrolytes, weak tea, whey etc. TI,en milk feeding 

is started of either diluted cow's or skimmed milk in small quantities. 

TI<ese are gradually increased in amount and strength on subsequent days to 

meet the full caloric requirements. TI<e aim is to achieve this in five to 

seven days depending upon the response to treatment, other articles of diet 

like soup, fruit juice etc. are added. 

2. Symptomatic treatment: TI<e main symptoms that require relief are 

frequency, vomiting, dehydration and toxaemia. Usually frequency and vomit-

ing respond successfully to the specific therapy but drugs like Bismuth 

Kaolin and even opiates in non-toxic cases are also useful for this purpose 

and are given as a routine. 

Replacement of fluids and electrolytes by rehydration is the most 

important and life saving measure. Dehydration is due to a negative water 

and electrolyte balance in cases of gastro-enteritis. Infants and young 

children are likely to develop dehydration more rapidly than adults because: 

a. TI<e metabolic rate of infant is greater than that of an 

adult and hence the minimum daily o~tput of water per unit 

of body weight is higher. 

b. TI<e kidneys in infants do not concentrate urine to the 

same extents as adult and therefore the obligatory volume 

of urine is higher. 

TI<e loss due to dehydration represents'the loss of body fluids with 

its contained electrolytes. Under usual condition of dehydration with normal 

renal and endocrine functions the intracellular and extracellular fluids along 

with their electrolytes are lost in almost equal amounts. During this pro-

cess the water and electrolytes are lost in such a way that the concentration 

of salts in body fluids remain nearly at their normal level. In certain 

abnormal conditions, however, the dehydration proceeds in such a fashion that 

the loss of f.'.uids and electrolytes from intracellular and extracellular com-

partments is not equal. Result is either relative water depletion or 

relative electrolyte depletion. TI<e former occurs after a profuse watery 

diarrhoea and is characterized by excessive thirst, dry flushed skin, dry 

mucous membranes, etc. Urine is scanty and concentrated but there is no 

shock, etc. Since sodium chloride and bicorbonate are already raised, saline 

should not be given in such cases. In relative electrolyte depletion sodium 

chloride is low. TI<ere is apathy, weakness, poor skin turgor and Circulatory 

changes. TI<e loss of sodium and retention of acid metabolites lIlay give rise 
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to metabolic acidosis. Potassium metabolism depends upon disturbances in 

cellular metabolism and the renal function. The former releases potassium 

from the cells and it is lost in the intestinal fluids and urine-h¥pokalemia. 

When however there is renal failure, potassium is retained causing hyper-

kaleemio.. Therefore potassium containing fluids should not be given when 

urinary symptoms are present. In caseS of gastro-enteritis where vomiting 

predominates, metabolic alyalosis may occur. The above facts show the wide 

variability in water and electrolyte in balances because the therapy has to be 

planned according to these changes. An ideal situation would be to get an 

estimation of serum electrolytes, etc. before the rehydration therapy as this 

would be a great help in initiating and maintaining therapy. 

to do this as a routine in hospitalized cases from this year. 

It is proposed 

The quantity of fluid lost is judged clinically and according to the 

estimated weight loss. In mild cases fluids are given by mouth in the form 

of glucose-electrolyte solution. In moderate and severe dehydration the 

quantity of fluids required to restore the body fluids to normal are 100 c.c. 

and 150.c.c. per kg.m. body weight per day respectively. The choice of the 

fluids is made after due consideration to the various factors discussed abare. 

At present the following fluids are available: 

a. 5% Dextrose in water 

b. Normal saline 

c. 5% Dextrose in normal saline 

d. Darrow's solution 

e. " " (half strength) 

f. M/6 Sodium lactate solution. 

V RESULTS AND ANALYSIS 

As already mentioned above the present report deals in detail with 

the results and analysis of the first 200 cases studied. Due to heavy load 

in the Out-patients' Department, the collection of statistics regarding the 

incidence amongst the total out-patients has not been possible. However, 

the incidence amongst the patients admitted to the Department since 1959 

is given below in Table I. 

Table I 

Year Total Admissions Diarrhoea Male Female ~ 
1959 2809 495 231 264 17.6 

1960 2967 514 204 310 17.3 

1961 3158 526 226 300 16.61 

1962 3175 480 230 250 15.11 

1963 2921 501 225 276 17.12 
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Out of these admissions the first few cases admitted daily were selected 

for study and it was decided to confine the age group of these caseS under the 

age of two years. 

Table II. 

An analysis of the age group studied is given below in 

Table II 

~ l\IUmOer OI cases 

a. 0-1 month 5 cases 

b. 1-6 months 60 cases 

c. 6-12 months 77 cases 

d. 1-2 years 58 cases 

It will be seen from the above Table that the highest incidence (72%) 

is in infants under the age of one year. These caseS were classified as 

mild, moderate and severe depending upon the number of stools, presence or 

absence of constitutional symptoms, dehydration, toxaemia, etc. Out of 

200 cases, 70 were mild, 91 moderate and 39 severe. Most of these were from 

the lower socia-economic group and, as a rule, their housing conditions and 

environmental sanitation were poor. Ignorance and superstitious beliefs have 

a marked influence on the feeding methods and these in their turn have an 

equally marked influence on the digestion and nutrition of the child. Though 

breast feeding was prolonged in a number of cases, this was not sufficient and 

hence partial weaning had to be resorted to. The additional food given vms 

mostly in the form of starches and lacked vitamins and proteins. Hence the 

nutritional status in a majority of cases was poor. 

the nutritional status of these children. 

Table III below Shows 

a. 

b. 

Table III 

NUF~ ;~ona s"a-",,-us 

Average weight 

Marasmic 

c. Undernourished (varying 

degree of malnutrition 

between marasmus and 

d. 

Kwashiorkor) 

Kwashiorkor 

25 caseS 

81 caseS 

71 caseS 

23 caseS 

The feeding history showed that 18 cases were purely breast-fed, 79 cases 

were getting mixed feeds and 103 were artificially fed alone. It is signifi-

cant to note that the incidence of diarrhoeas is least amo~ purely breast-fed 

children. 
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Etiology: The type of pathogenic organisms isolated from a culture 

of the rectal swab is given below in Table IV. 

es of Patho 

E. Coli 

Shigella 

Salmonella 

Table IV 

044 

026: B6 

0111: B4 

0125: B15 

0126: B16 

0127: 118 

0128: B12 

0119: B14 

055: B5 

Group A 

Group B 

Group D 

Group B-1 

Group D 

Staphilococcus Coag. - ve 

Isolated 

1 

1 

3 

2 

7 

3 

5 

1 

1 

24 

3 

17 

6 

26 

1 

1 

2 

3 

This shows that out of 200 cases, positive results were obtained in 

only 55 or 27.5% of cases. 

The sensitivity of the above organisms to various antibiotics is given 

in Table V (see next page). 
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Table V 

Sensitivity of Pathogenic Organisms 

Organisrrt; Total Chloromva . Tetra . Neo . Strepto . 
E.Coli 24 19 19 21 1 

0128: B12 4 3 3 4 1 

0127: m 3 3 2 3 R 

0126: B16 8 6 7 7 R 

0125: B15 2 2 2 2 R 

0111: B4 3 3 3 3 R 

0119: B4 1 R R R R 

086: B7 1 1 1 1 R 

055: B5 1 1 1 1 R 

044: B 1 R R R R 

Shi!!ella 27 26 26 24 3 

Gr: A 3 3 3 3 R 

Gr: B 18 17 17 16 3 

Gr: D 6 
, 

6 5 R Q 

Salmonella 2 2 1 2 1 

Gr: D 1 1 1 1 R 

Gr: E 1 1 R 1 1 

It is important to note that the majority of pathogens are resistant 

to streptomycin. This year the sensitivity of the organisms will also be 

tested against Polymixin. 

As regards the parasites, stool examination showed that out of 200 cases 

parasites alone were discovered in 68 case~and in further 21 cases parasites 

were found in addition to bacterial pathogens. In the former group of 68 

cases, Giardia Lamblia were discovered in 66, and Entamoeba Histolyt~ in 

two. In the latter group of 21 cases, Giardia were found in 19, Entamoeba 

Histolytica in one and Ascariasis in one. 

VI <fREATMENT AND RESULTS 

The general and symptomatic treatments have already been discussed. As 

for the specific treatment, all the mild cases were put on sulpha drugs and 

later, if necessary, on one of the antibiotics. As for the moderate and 

severe cases, in the beginning a clinical trial was started with chlorenphenical 

and oral streptomycin. On further ezperience and on the results of sensiti-

vity tests, the latter was discontinued and neomycin added. This year it is 
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proposed to have comparative clinical trials with chlorophenical, neomycin 

and polymixin to determine their relative efficacy. Concomitant diseases, 

parental infections, malnutrition etc. are treated accordingly. 

Out of 200 cases, 162 were discharged as cured, 33 expired and three 

were discharged against medical advice. The mortality was directly related 

both to the age group and the nutritional status as shown in Table VI. 

Table VI 

Age, Nutritional Status and Mortality 

Under 1 month 1-6 months 6-12 months 1-2 years 
Age 

No. of Morta- No.of Morta- No.of Morta- No.of Morta-
cases lity cases lity cases lity cases lity 

Well nouri-
shed 2 12 1 6 1 5 

lQe£I'ee of 
~lnutrition 

~arasmus 2 1 28 12 32 11 19 3 

!Undernouri-
shed 1 20 2 34 1 17 

~washiorkor - - - 6 - 17 1 

~otal 5 1 60 15 77 13 58 4 

Total number of cases - 200 
Total mortality 33 

Deaths were also directly related to the severity of the condition as 

shown in Table VII. 

Table VII 

R 1 t" e a lon 0 or a ity 0 f M tIt t S "t ever~ty 

Conditions Cases Deaths Peroenteges 

Mild - without Dehydration 20 1 5 

" - with Dehydration 50 4 8 

Moderate 91 16 17.5 

Severe 39 12 30.7 

VII FUR'lliER PLANS FOR WE STUDY 

a. Due to lack of faciLIties, virological studies have not been possible 

2.t this Centre. Fortunately for us, the WHO International Reference Centre for 

Enteroviruses, Department of Virology and Epidemiology, Baylar University 

College of Medicine (Houston, Texas U.S.A.) came to know of our project and 
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our difficulties about virological studies and kindly offered to collaborate 

with us uy """=1><5 a two-men team to collect and take back samples of rectal 

swab for such studies. The team consisting of Dr. (Mrs.) Menick and 

Mr. vlade, a medical student, spent about three weeks with us at Karachi and 

during this time an extensive field study was done at four different geo-

graphical areas of Karachi. During this period, rectal swabs were taken 

from 215 cases of diarrhoeas and 307 control caseS both for bacterial and 

virological studies. The material for virological studies was frozen and 

taken back to the states. After the departure of the team,. the work was 

continued and every month about 50 cases are studied and samples sent to the 

Baylar University School by air. This is the only study of its type, not 

only in Pakistan but alse in th6 Region, and will give us valuable information 

on the role of viruses in etiology of infective diarrhoeas. 

b. A . study· similar to -wna't we have been doing at Karachi is shortly to 

be instituted at Hyderabad and Lahore, in West Pakistan, and Dacca, in ~ast 

Pakistan, to determine whether etiological factors clinical picture and 

therapeutic response are the same as at Karachi or different. 

c. Arrangements are afoot to conduct a survey of diarrhoeal diseases 

in Karachi to determine the incidence, role of socio-economic factors., en-

vironmehta~ factors, nutrition, etc. For this purpose it is proposed to 

divide the town into various localitJe.s and select·three·or four geographical 

areas with different socio-economic groups and different housing conditions. 

It is also proposed to impress upon the inhabitants of the selected localities 

the importance of preventive measures in cutting down the incidence of 

diarrhoeas and carry out improvements in environmental sanitation, increase 

the water supply, etc. A similar survey will be carried out again next 

year, at about the same time and under taentioal COhditions, to compare the 

result" and see if there i.s any improvement as a result of Health Education. 

etc. 
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26 ma1 1964 

L'ETAT ACTUEL DES DIARRHEES INFANTIIES EN IRAN 

par Ie 

Dr. A.M. Samari 

Professeur a l'Universite de Teheran 

La question de la diarrhee infantile en Iran et son etiologie est 

souvent, comme dans beaucoup d'autres pays, assez complexe. Quoique les 

signes cliniques dans la plupart des cas· se ressemblent plus ou moins, les 

elements en jeu sont tres varies. On peut voir souvent qu'au lieu d'un 

element causal, deux our trois et meme plusieurs se reunissent pour faire 

appara1tre ce syndrome. 

Nous avons etudie cette question pendant douze ans (1933-1944). 

Nos observations cliniques et nos resu1tats de laboratoire sur plus de 

18 000 malades, enfants et adultes, nous ont amenes ales classer par les 

groupements etiologiques suivants: 

Premier groupe: Les intoxications et les troubles alimentaires. 

Se voient davantage dans les familIes qUi n'ont pas une education 

suffisante et qui negligent, par ignorance, toutes les mesures hygleniques 

et alimentaires au point de vue qualitatif et quantitatif. 

ne sait meme pas allaiter son nourrisson. 

Souvent la femme 

Nous pensons que la cause la plus importante de ces diarrhees et 

meme la mortalite dans la premiere enfance est Ie manque d'education 

suffisante des parents. 

Deuxieme groupe: Insuffisanc8 des vitamines. 

Ces diarrhees qui etaient tres frequentes pendant la deuxieme guerre 

mondiale chez les enfan~ et les adultes se manifestent de diverses fa90ns: 

a. Avec la symptomatologie complete de la carence de la vitamine 

correspondante (P.P.C. complexe B) 

b. Sous forme de carence occulte. Si dans cette forme Ie m ... la_-en' est 

pas arrive au stade de carence de la nutrition, il est ju'cti iable 

d'un traitement vitaminiQue et surtout de la vitamine C. 

Troisieme groupe: Les diarrhees parasitaires. 

Cette forme a une importapce capitale dans notre pays. Le point Ie 

plus important est la presence d'une ou plusieurs varietes de parasites dans 
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1 'intestin. Avant la canalisation de l'eau dans les villes, la contamination 

etait beau coup plus frequente. Actuellement cette contamination se fait 

par 1 'usage des legumes verts comme laitue etc. Tant que les engrais 

naturels sont employes dans l'agriculture, cette menace existe. En plus, 

notre statistique a montre que chez nos malades dont on a fait l'examen 

des matieres fecale~ dans soixante dix pour cent des cas a peu pres on peut 

voir une, deux, ou plusieurs varietes de paraSites. Les parasites qui ont 

ete vusle plus frequemment etaient des helminthes et des parasites mono

cellulaires. 

Parmi les helminthes, Ie plus frequent etait l'ascaris puis l'oxyure 
I 

trichocephale, l'ankylostome, l'hymenolepis Nana, Ie tenia et Ie trichostrongyle. 

Dans Ie groupe des parasites monocellulaires ou protozoaires, les plus 

frequents etaient l'amibe coli, la gyrardia et 10 trichomenas. En ce qui 

concerne l'amibe dysenterique, malgre la situation geographique et climatique 

de l'Iran, on en voyait rarement avant la derniere guerre mondiale. Mal-

heureusement a~res la guerre, par suite du sejour de 1 'armee orientale des 

allies dans Ie pays, les cas ont augmente. Actuellement on en voit d'une 

fa90n relativement frequente dans la region sud et Kermanshah. 

Quatrieme groupe: Diarrhees bacillaires. 

Darts ce groupe les divers bacilles comme les salmonella, proteus, et 

surtout les differentes formes de colibacilles attirent l'attention, et souvent 

se confondent avec les bacilles dysenteriques. Un point interessant est que, 

avant la canalisation de la Ville, nous n'avons presque pas trollve chez nos 

malades de bacilles dysenteriques type Shiga. Seuls quelques cas type 

Flexner ou sembables a ce dernier ont ete vus. Mais au cours de ces dernieres 

annees les diverses Institutions de recherches du pays ont remarque que Ie 

nombre des groupes de Shiga a augmente. 

En envisageant que I 'Iran est dans une region geographique ou naturel

lement ces dysenteries bacillaires doivent exister, nous avons pense que la 

cause de cette absence en etait les divers bacteriophages specifiques et non 

specifiques. M@me dans une de nos publications nous avons prooit, "quand les 

habitants de ce pays consommeront l'eau de la canalisation, 1 'aspect de cette 

maladie et beaucoup d'autres maladies du tractus digestif sera Change". Une 

question interessante dans 1 'etude de ces dysenteries bacillaires, qui forme 

la partie la plus importante de notre etude, est que pendant la culture des 

matieres fecales de ces malades, nous ~vons vu une variet€ Qe colibacilles 

qui au debut avaient une certaine ressemblance avec les bacilles dysenteriques. 
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Mais en pressant nos etudes, nous avons rencontre un colibacille pathogene 

qui possooait les caracteristiques que nous allons indiquer. Tout d'abord 

noUs devons dire que les recherches de laboratoire ont ete faites par le 

g"neral Docteur Chams, le chef actuel du service de Sante militaire, et 

directeur du laboratoire bacteriologique de l'armee a ce moment-lao 

1. Le bacille possecte en plus de son mouvement rotatoire caracteris

tique un mouvement lent de deplacement. 

2. Dans la premiere culture sur gelose sucree tournesolee, au lieu d'ap

paritions de colonies rouges on ne voit pas de changement de couleurs, ces 

colonies restent bleues. N'etant pas satisfait de ces observations nous 

avonS fait des cultures successives de ces colonies, et finalement nous avons 

vu que les colonies ont change la couleur du milieu de culture en rouge. 

3. Souvent la premiere culture ne coagule pas Ie lait, mais si on 

repique cette culture sur le lait, la coagulation se produit. 

4. Le serum sanguin de ces malades souvent agglutine la souche corres

pondante dans une grande proportion. 

Les resultats obtenus par ces rechercheslmicrobiologiques ont ~te 

publies dans la revue therapeutique mooicale (Nomme Darman) Ie 4 juin 1937. 

On peut done voir que bien avant les publications de 1945 qui ont 

incrimine une souche de colibacille comme agent de diarrhee infantile grave, 

la question avait attire notre attention en Iran, et Ie sujet a ete publie 

en 1937. 

Au 4e Congres medical de Ramsar la question a ete traitee devant 

les mooecins iraniens. Au cours de ces dernieres annees, et surtout depuLs 

1955 d'autres centresde recherches iraniens comme l'Institut Pasteur, l'Insti

tut de Paludologie et Parasitologie de la faculte de Mooecine, l'Institut 

bacteriologique de la Faculte veterinaire ont poursuivi des recherches 

interessantes sur Ie colibacille pathogene et sur les divers cas de diarrhee 

infantile. Les differentes varietes de colibacilles pathogenes ont ete 

isolees et les plus importantES sont: 

086 : B7 0125 B15 

0111 B4 055 B5 

026 B6 0127 B8 

0128 B12 0119 B14 

0124 . El'7 0126 B16 . 
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La plupart des sonches mentionnees ont ete approvees par les centres scien

tifiques de 1 'Europe et de l'Amerique. 

Les etudes du departement des maladies infectieuses de la faculte 

veterinaire et surtout celles du Dr. Ohimi, professeur agrege de cette 

faculte, ont montre que deux groupes: 0119:B14 (K69) at 026:B6 (K60) sont 

les agents de la diarrhee epidemique des genisses dans les centres d'elevage 

pres de Teheran et qui ont mgme ete transmissibles aux enfants. Deux autres 

variet{s 078 K80 et 02KIO ont ete 1 'agent de la septicemie des poulets. 

Oinquieme groupe: Diarrhees a Virus. 

Comme dans d'autres pays, 1 'Iran n'est pas exempt des diarrhees a virus. 

On peut les voir sous forme sporadique ou epidemique (Dr. R. Pournaki de 1a 

section de Virologie de l'Institut Pasteur). Ces virus sont du groupe ~ et 

parmi les 28 varietes connues jusqu'a present les types 16 - 9 - 4 causent les 

diarrhees epidemiques et les types 2 - 6 - 14 - 18 causent la variete spora

dique. 

En conclusion nous pouvons dire que malgre toutes ces causes variees 

que nous avans schematisees ci-dessus, nous nous apluyons sur deux elements 

fondamentaux: primo, la misere economique, secundo, l'ignorance et Ie manque 

d'hygiene, car nous avons remarque qu'a conditions egales la plupart des cas 

d'extension et surtout la lourde morta1ite se voient dans les familIes pauvres 

et illettrees. Sf il y a meme un peu d t aisance, ces familles ne sa·vent pas 

preparer les nourritures d'une fagon pro pre et hygienique. II est evidei1t 

que si l'on fait des recherches de laboratoire on trouve les divers agents 

que nous avans deja mentionnes, les parasites, les bacilles ou les virus. 

Par consequent au point de vue social, la maladie attaque lea familIes 

pauvres et ignorantes et, au point de vue economique, cause une perte annuelle 

relativement considerable des enfants. II y a a peu pres une vingtaine 

d'annees la mortalite infantile a cause de la diarrhee dans la premiere 

enfance remontait presque a 50 pour cent. 

Pour eviter cet"te mortalite infantile considerable nous pensons qU'il 

fa'.lt: 

1. Tacher d'elever Ie standard de vie publique 

2. Generaliser 1 'instruction elementaire qUi a deja commence depuis 

peu de temps. 

3. En attendant Ie resultat obtenu par les moyens indiques, on peut par 

la television, la radio, les discours dans les grandes ville, et les discours 
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religieux dans les villages, apprendre aux gens les moyens de proprete et 

d'hygiene et surtout la fa90n de nourrir les petits enfants convenablement. 

Dans les villages, et surtout chez les familIes pauvres, on peut les aider 

en leur procurant Ie moyen de pouvoir se nourrir au moins une fois par jour 

avec des nourritures chaudes. De cette fa90n, en augmentant la resistance 

de 1 'organisme, ils pourront mieux se defendre. 
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M.B.B.S., F.C.P.S., F.R.C.P.O., D.P.H., (London) D.T.M. and H., D.C.H., 
Professor of Medicine (Paediatrics), King Edward Medical College, Lahore. 

Visiting Physician, Mayo Hospital, Lahore. 

In our country about 45% infants and children die before reaching ten 

years of age. Pakistan and India have been experiencing one of the heaviest 

infant mortality in the world, before partition, when it was of the order of 

176/1000 births, while it ranged between twelve and thirty-five in other 

civilized countries. 

We, as in many other countries, as a peopl~have very little interest in 

statistics and are still less interested in collecting, or even helping others 

in collecting them. So, even now there are many lacunae in our knowledge about 

statistics of infant morbidity and mortality. But, about one thing we are 

certain, that diarrhoea has all along been the worst killer of child life, and 

probably tops the list of causes of child mortality in most of the tropical 

countries. The next commonest cause of mortality in this sub-continent is 

respiratory disease. 

It may be stated at the outset that the term Diarrhoea is a symptom, but 

to cloak our massive ignorance about its multi-facted etiology, it is dignified 

with the status of disease, both in International Nomenclature as well as i~ 

clinical jargon. 

synonymously. 

The terms Epidemic Enteritis or Gastro-enteritis are used 

Incidence of diarrhoea, in our own Out-Patients Departmen~ out of 15 600 

patients (new cases) in 1962 was 3800 cases (24.33%). 

Admissions in the Children's Ward in Mayo Hospital, Lahore, as reported 

by Wast1 and Hanif (1962) in our Children's Ward are shown as follows: 
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TABLE I 

Incidence o~ Diarrhoea as Compared to Other Diseases with its 
Month-wise Distribution (Wasti and Hani~). 

Total Respi- T.B. Exclud- C .N.S. G.Ente- G .I.T. 
Month Admis- ratory ing Pulmon- Diseases ritis Disease 

sians In~ections ary ~ o~ 

as 

Total Infec-
tions 

Jan. 127 23 13 17 5 4.0% 

Feb. 104 35 14 20 10 9.6% 

March 148 23 15 19 36 24.3% 

April 266 25 23 25 101 38.0% 

May 314 50 18 26 112 35.6% 

June 279 47 11 18 67 24.0% 

July 211 38 9 11 56 26.5% 

August 201 8 4 11 51 25.3% 

Sept. 241 35 14 13 63 26.1% 

Oct. 296 86 12 19 50 16.8% 

Nov. 200 70 5 10 27 13.5% 

Dec. 82 22 1 6 8 10.0% 

3269 462 139 195 581 17.7% 

In the succeeding year 1963, the ~igures recorded are as shown in Table II. 

'TABLE II 

Incidence of Diarrhoea in the Children's Ward in 1963 
(With Number of Deaths in Brackets). 

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. TOT.',L 

3(0) 8(2) 39(1) 95(5) 31(0) 55(1) 39(6) 64(2) 65(6) 44(7) 25(4) 22(2) 490 ry 

Total Admissions 2583 

Incidence of Diarrhoeq 490 (18.3%) 

Incidence o~ Deaths due to Diarrhoea 36 (7.35%) 
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It has been concluded from these tables, as well as from other study of 

its incidence in various years, that: 

1. Hot climate directly or indirectly increases the incidence of 

diarrhoea. 

2. .There.-aretwo pellks of diarrhoeas: one, occurring in the month of 

Apri~ay and the other, a slightly less prominent curve, In 

SeptembeP-October. 

3. Incidence of diarrhoea is about 18% and mortality rate about 7%. 

CLINICAL CLASSIFICATION 

Since etiological factors are diverse and have eluded a critical and 

assiduous scrutiny by the experts of a symptomatic classification found 

almost in every Text Book of Paediatrics allover the world has gained a 

well-deserved recognition: 

1. Dietetic Diarrhoeas. 

2. Infective Diarrhoeas. 

3. parenteral Diarrhoeas. 

4. Reflex Diarrhoeas. 

It is obvious that No.1, 3 and 4 are generally not affected by the 

change of seasons. 

COMPLICATIONS 

The incidence of complications in this series were found to be: 

(75 cases Wasti and Hanif). 

TABLE III 

Dehydration 38 casee 51% 

Distension of Abdomen 18 cases 24% 

Oliguria and Anuria 3 cases 4% 

Thrush 5 cases 6.6% 

Chest Complications 11 cases 14.7% 

Haemorrhages 1 caSe 1.3% 
Convulsions (Susp.of Cer.Thromb. ) 2 cases 2.7% 

Anaemia 60 cases 80% 
(Hb less than 65%) 
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In another series (Dr. S.R. Khan, personal communication) of 153 cases, 

complications met with are detailed below in Table IV: 

TABLE IV 

Complications and Associated Conditions 
i No. of Cases Died --

Distension of Abdomen 15 

Bleeding (in the skin from 3 
mouth or rectum) 

Oedema 4 

Anuria 1 

Convulsions 3 

Infections 

Stomatitis 5 1 

Otitis Media 2 0 

Skin Infections 2 0 

Septic Meningitis 1 1 

Broncho-pneumonia 1 1 

Pulmonary Tuberculosis 3 0 

Dehydration rate found in all cases. Mortality rate = 6.6%. 

EPIDEMIOLOGY OF DIARRHOEA 

Environmental hygiene, temperature and humidity have close relationship 

with the incidence of diarrhoeas. 

It is found that epidemiological studies are probably more interesting 

and revealing than its clinical aspects. Public health studies have revealed 

remarkable side-lights as to the factors working for the high incidence of 

diarrhoea, where it is known as epidemic enteritis or epidemic gastro-enteritis. 

Under two years of age, diarrhoea proves fatal to many children in this 

country and much more so under six months of age. 

its incidence greatly declines in this country. 

After three years of age, 

Epidemiological "tudies in this respect, in England, have shown very 

interesting side-lights and are instructive for both clinicians and public 

health WOrKers in the Middle East. 

In England, incidence of deaths due to epidemic enteritis was 18/1000 

births in 1914. while In 1942 this figure fen to 5/1000. It fs found to be 

higher in Ehe congested areas (urban), that is, 24 per 1000 and in the rural 
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areas about 7/1000 births in England. Corresponding statistics of reliable 

character have still to be worked out in our country (4). 

Diarrhoea is still more prevalent in hot summer and especially in hot and 

damp summers. In 1911, a hot summer, the infant mortality rate from this 

epidemic enteritis was 36.2/1000. In 1921, this rate was 14/1000 births and 

since then no higher rate than 8 has been recorded. Als~, it is higheet in 

the third quarter of the year, when mean atmospheric temperature is the highest. 

Why it is so is not known with certainty. It is found that hot weather is 

characterized by more dust, and more flies which spread infection, and there 

are more chances of fermentation of foods like milk. 

In the last few years, in England, the total incidence of diarrhoea has 

markedly lessened, almost to a level of the other three quarters of the year. 

The Registrar General's Report reads as follows: 

a. Lowered incidence of diarrhoea has chiefly affected the third quarter 

and not the other three quarters. 

b. The figures in this third quarter has gone low but not below the 

figures of the other three quarters, in which diarrhoea is of dietetic 

and parenteral causes and cannot be reduced further, and shall keep 

on occurring throughout the year. 

Thus, in England, there has been reduction in this incidence in the third 

quarter and is mainly explained by: 

1. Encouragement of breast feeding. 

2. Hygienically improved methods of collection and distribution of milk. 

3. Sterilization of milk by boiling or pasteurization. 

4. Replacement of horse traffiC by motor transport. 

5. Improved environmental hygiene and living conditions of the children. 

SOCIO-ECONOMIC ENVIRONMENT 

It is noticeable that, like climatic conditions, the socio-economic environ

ment of children has an important bearing on the incidence of diarrhoea. 

In this sub-continent, we had a custom that outsiders were not admitted 

into the lying-in room for forty days. Nor was the new-born taken out of the 

I;lou$e during this period. The custom (implemented through the machination 

of some taboos) obviously aimed at minimizing bacterial infections to the new-

born, ann h"mce minimizing r'espira tory infections diarrhoeas. 

in a state of disarray owing to modern education. 

This custom is 
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Table V shows the incidence of origin of 75 cases of diarrhoea, studied 

intensively as regards the response to treatment (Wasti and Hanif 1962). 

TABLE V 

Distribution of Cases of Diarrhoea in the City of Lahore (Wasti and Han1f) 

Old Lahore Civil Area Rural Suburbs TOTAL 
(Intensely 
Populated) 

b3 cases 5 cases 7 cases 75 caseS 
I 

84% 6.7% 9.3% 100% 

While in the same series of 75 cases of diarrhoea (below two years of 

age)the following observations were made: 

1. Duration of illness before child was brought to the hospital: 

TABLE VI 

1 - 8 days 39 cases ( 52%) 

8 - 15 days 11 caSes (15%) 

Over 15 days 25 cases (33%) 

2 • Di eteti c study: 

TABLE VII 

I Breast Fed Bottle Fed Breast & Bottle Fed TOTAL 
(With or Without 

. 

I 

Solid Foods) 

18 cases 40 cases 17 cases 75 caseS 

It may be seen that breast-feeding does not 'rule out diarrhoeas, but its 

incidence is higher among the bottle-fed. 

3. Room occupation ratio is shown below: 

TABLE VIII 

1 Room for 1 Room for 1 Room for 1 Room for More than 1 
2 Persons 3-4 Persons 5-9 Persons 10 or more 1 Room in 

Persons the House 

10 28- 30 7 25 

14% 37% .!fD% 9% 33% 



I 
r 

4. Average size of the femily: 

3 4 5 6 7 8 
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8+ TarAL 
Members Members Members Members Members Members Members 

8 13 8 7 10 10 19 75 

11% 17% 11% 9% 13% 13% 26% 100% 

5. Economic status is shown bel~: 

TABLE X 

Income Groups of the Families 

Less than Rs 100 Rs 101 to 200 Over Rs 200 TarAL 
p.m. p.m. p.m. 

47 24 4 75 caseS 

63% 32% 5% 100% 

This shows that poverty is particularly conducive to bacterial exchange 

and higher incidence of diarrhoea in the lower income groups. 

The study of socio-economic environment in 500 familiee has been conducted 

(Wasti 1960) Tables VIII and IX, show the congestion to which the children are 

exposed, favouring the magnitude of bacterial exchange protein deficiency. 

Psychological and physical traumata and the prevailing non-optimal conditions 

which are conducive to the increased incidence of diarrhoea. 

DISCUSSION 

In the final analysis, diarrhoea is over-motility of the bowels which 

results in (al repeated stools with loss of fluids and electrolytes (b) failure 

to absorb assimilable nutrients and other products of digestion like pr~tein, 

calcium, vitamins, etc., (c) biochemical changes in the blood and tissues. 

Physiologically, motility of the bowels is due to stimulations of the 

Auerbach's Plexus especially in the upper reaches of the intestinal tract. 

Hence, all the factors act upon the various levels of neuro-muscular connexions 

in the intestinal .rall and this seems to be the obvious explanation becaulle this 

motley crowd of impunging factors stimulating Auerbach's Plexus serve as means 

to bring about motility of the bowels as the ultimate end. 
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Of these factors, probably climate is the most important well-known 

example. It is known that optimum temperature for rearing-up children lies 

between 650 F and SOoF which is a very low temperature in the tropics and 

produces 60 to 100 cc of SWeac per kg body weight daily at 930 F (Holt). Hence, 

the secretions in the gastro-intestinal tract diminish in the face of this de

hydratjon, which 1S abetted by non-exhibition of water to drink to small 

infants under the age of two years by mothers. This results in higher ascent 

of bacteria from the lower parts of the~ gut to the upper reaches of'intestlnes, 

and producing certain toxins or bio-chemical products which stimulate the 

Auerbach's Plexus into producing intestinal motility. A similar action can be 

produced by a large number of biochemical products or toxins. Thus, physio-

logical motility of the bowels is pushed beyond the normal proportions to 

pathological limits, which in fact is what diarrhoea is. This stimulus is 

probably of a biochemical nature, e.g. dialysable toxins and diffusable chemical 

irritants, as it can be produced by the following diverse factors as well: 

i A similar action will be produced 11' bacteria are swallowed in place 
of those that rise up from the lower intestines. 

ii Thes€ biochemical stimuli are also provided by products of perverted 
or incomplete digestion of fat, protein and carbohydrate. 

iii Excretion of the body toxins and metabolites as parenteral infections, 
uraemia et"c. 

iv Ingestion of chemical poisons; purgatives. 

v Reflex secretions of local neuro-muscular stinrulants produced as a 
result of psychological or reflex stimuli, e.g. lienteric diarrhoea. 

Obviously, we, quite justifiably, find innumerable stimuli resulting in 

diarrhoea, which fact presumably eliminates or obviates any chance of finding 

a single specific factor, or bacteria or virus or any other "buglt
, as an 

etiological factor. 

In the infantile stage, the baby is a vegetative organism, while the 

bowels speak the "language" of the baby. They represent the prime manifesta-

tion of its actions and counter-action with the environment control over which 

is gradually taken over by the central nervous systems, between three and five 

years, after which incidence of diarrhoea definitely declines, unless the person 

rever~s or regresses to infantile stage e.g. during serious illness. 

Control of environmental hygiene, temperature, and humidity implies control 

of irritants to the Auerbach's Plexus and hence of diarrhoea. 
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Thus, diarrhoea is not to be counted as a disease entity as broncho-

pneumonia, typhoid fever etc. In the infantile stage, bowels has functions 

and purpose rather different than that of the adult. It is unduly sensitive 

to the various stimuli, and has a labile behaviour (cf. just as in the case of 

temperature, infants are thermolabile and adults are thermostable). It is at 

the end or acme of a phylogenetic evolution, in which the central nervous system 

takes over from the intestine its role of reacting with the environment in 

normal life. 

Hence, we find, by experience, the traits and attributes of the environ

ment in which the smallest number of irritant stimuli reach the Auerbach's 

Plexus e.g. prevention of dehydration, abnormal products of protein and fat 

decomposition, and various toxins of bacteria, and reaching the plexus. Also, 

a normal range of the composition of the milk, a specific amount of fluid intake, 

a particular humidity in the atmosphere etc. tend to eliminate it. 

This also explains that the isolation of a particular organism from stools 

is not necessarily irritant to the Auerbach's Plexus and as thus it mayor may 

not cause its over-mobility i.e. diarrhoea. Most of the research in this 

sense has thus been unconclusive, and is expected to be so. Hence, diarrhoea 

is more a problem of "abnormal physiology" than of pathology, and the patho

logist as a rule does not find any lesion in the bowels, though the infant had 

died of diarrhoea for certain. Also the clinician and the bacteriologist have 

strained all their ingenuity to find an etiology with certain specifiGity, as 

in typhoid fever, but in vain. Multi-factorial sensitivity of the Auerbach's 

Plexus to the diverse stimuli appears to provide a plausible explanation at 

least. 

Like many other phenomena, diarrhoea might disappear from our countries 

if environmental hygiene is controlled, without its etiology and pathogenesis 

being thoroughly and correctly understood. This has happened in the Western 

countries, where "correction" of the environment eliminated diarrhoea. 
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PATHOPHYSIOLOGY OF ELECTROLYTE DISTURBANCES AND WATER 
DEPLETION IN DIARRHOEAL DISEASES* 

by 

Dr. M. Ziai 
Professor of Paediatrics, Pahlavi University, Shiraz, Iran 

I FLUID COMPARTMENTS OF SALT AND WATER 

Water is the most important constituent of the human body, making 

up 60 per cent of the adult's weight and 70 to 75 per cent of the weight 

in infants. In infants the extracellular fluid comprises 25 to 30 per 

cent of the total body mass whereas in adults the extracellular weight 

ranges between 15 and 20 per cent. The intracellular weight in both 

adults and children is about 45 per cent. 

Tne following table gives the average expenditure of water in ml per 

100 calories metabolized. 

Table 

Usual Expenditure of Water in ml per 100 Calories Metabolized 

Insensible: 

Lungs 

Skin 

Sweat 

Stool 

Urine 

Total 

II ACIDOSIS AND ALKALOSIS 

14 

28 

20 

8 

80 

150 

The terrr. PH means hydrogen ion concentration. Although pH7 marks 

the neutral point, in physiological terms the normal body pH covers.the 

range of 7.30 to 7.45. Between these two points the cellular enzymatic 

processes can proceed at the optional rate. An increase of pH above 

* Contribution of Dr. M. Ziai to the Training Course on the 
Epidemiology and Bacteriology of Enteric Infections, held 
in Teheran, 10 October - 9 NO'Gmber 1963. 
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7.45 is conbidered alkalosis and a decrease of pH below 7.30 is acidosis. 

In metabolic derangements causing acidosis, the carbon dioxide content 

of the serum which normally ranges between 22 and 26 mEq./liter decreases. 

The reverse process takes place in alkalosis. As we will see later, 

the serum carbon dioxide content is not always an index of hydrogen ion con

centration as the changes in the normal respiratory physiology may also off-

set the pH. For example, a patient suffering from pneumonia who has 

difficulty in air exchange and liberation of Co2 through his pulmonary 

alveoli, will have an increase of the serum Co2 content while he actually 

has a decreased serum pH. 

Regulation of pH in the Human Body 

When one considers the fact that body pH must optimally be maintained 

between 7.3C and 7.45, and that ranges outside of 6.8 to 7.8 are not actually 

compatible with life, it becomes clear that'there must of necessity be very 

important mechanisms in the body to safeguard the individual against marked 

changes in pH. 

These mechanisms can be enumerated as: 

A. Buffers 

B. Lungs 

C. Kidneys 

A. Buffers: By definition the buffer is composed of a weak acid and 

its salts. When approximately equal quantities of the acid and its salt 

are present, changes of pH are resisted. The pH of buffer and, in fact, 

any weak acid and its salt is determined by the equation known as the 

Henderson-Hasselbach equation. 
salt 
acid pl{",pK + log pK for each 

system is different. 

importance: 

There are four buffers that are of great biological 

1. Bicarbonate-Carbonic Acid System 

2. Serum Proteins 

3. Haemoglobin 

4. Phosphoric Acid 

Bicarbonate-Carbonic Acid System 

The importance of this system lies in the case of its regulation. 

In metabolic acidosis when there is a need in adjusting the pH toward normal, 

the carbonic acid H2 C03 hydrolyzes into carbon dioxide and water and the 

former passes through the lungs. In alkalosis of metabolic origin, the 

Co2 is retained. These two processes are knohn as metabolic acidosis and 
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alkalosis. ·vJhen there is no primary metabolic disturbance and the reason 

for the accumulation of Co2 is the inability of the lungs to excrete this 

gas, we are dealing with respiratory acidosis. On the contrary, when there 

is hyperventilation such as one sees in encephalitis, the rapid exchange of 

air in the lungs would decrease, the serum Co2 content causing respiratory 

alkalosis. 

The bicarbonate-carbonic acid buffer system is a fine adjuster. In 

addition to the lungs, this mechanism is utilized by the kidneys for the 

retention Dr removal of carbon dioxide. 

Serum Proteins 

Proteins are amphoteric substances. They have many amino and carboxylic 

groups that are free and therefore can be combined with free molecules of either 

an acid or a base, thus producing a neutral salt at that pOint in the protein 

molecule which, in turn, changes the pH of the medium very slightly. 

Haemoglobin 

This substance exerts its buffering influence by two ways. First of all, 

by virtue of being a protein and, secondly, because oxygenated haemoglobin acts 

as an acid in relation to its salt, the free haemoglobin. 

Phosphoric Acid 

This acid H3 Po4 is another important buffer 

HPo3=/H2Po3 system. 

B. Lungs: The role of the pulmonary apparatus has already been discussed 

in relation to the bicarbonate-carbonic acid system and the regulation of serum 

Co2 content. 

C. Kidneys: These organs exert their very important influence on the 

regulation of pH via three important mechanisms: 

1. Excretion and reabsorption of carbonic acid as has already 

been described. 

2. Formation of ammonia: If the serum is acidotic, and it is 

important for the body to conserve its cations such as sodium 

and potassium, the kidney forms ammonia and substitutes the 

cation or ammonium which would then combine with an anion such 

as chloride to form ammonium chloride. 

In case of alkalosis the reverse process becomes active; the 

kidneys stop making amonia and the cations are excreted as such, 
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i.e. sodium chloride. If it is necessary to conserve inorganic 

anions such as chloride, the cations would then be excreted in 

the form of bicarbonate (sodium bicarbonate). 

3. Conservation of Base: Phosphate may exist in the urine as 

H2 pc4 or HPC4 = • The kidneys may add hydrogen ion to HPC4=; 

the urine becomes more acid and the molecule of base is con-

served. 

In addition to this process of actually influencing the urinary pH 

in case of acidosis and alkalosis, kidneys exert a great influence on 

the body pH by the excretion of organic acids when the serum concentration 

of these acids is high. Other by-products of metabolism are also excreted. 

The Pathophysiology of Acidosis in Diarrhoeal Conditions 

The following mechanisms explain the steps in diarrhoeal acidosis: 

1. As the important cations sodium and potassium are lost in the stools, 

the kidneys begin to conserve the base. 

2. Since water is lost in the stools as well as salt, the volume of 

extra and intracellular fluid spaces is affected. Blood volume decreases 

and there is interference with cellular functions. Therefore the kidneys 

can no longer conserve the necessary ions and regulate the urinary pH. As 

the intake, absorption a.cd utilizaticon of carbohydrates is impaired, the 

body depends on its fat storage for the supply of energy. As the liver 

fails, the fatty acids are incompletely metabolized and their accumulation 

~~rther increases the acidosis. 

3. With the renal regulation handicapped, the essential bicarbonate carbonic 

acid regulatory mechanism becomes operational through the lungs for the 

excretion of Co~HYper-ventilation thus ensues. 

4. The derangements of pH influence all body cells. Vital enzymatic 

activities proceed at different rates than normally desirable. 

5. The cell wall which is a semi-permeable membrane is damaged during 

these changes. The intracellular potassium decreases and there is an 

increase in the amount of intracellular sodium. These changes and many 

others lead to the complete breakdown of cell and loss of its functions. 

6. Changes in the body pH and the concentration of electrolytes influence 

certain vital functions. Neuromuscular transmission in the intestine and 

the heart are examples of these disturbances. 
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III DEHYDRAfION 

Although in diarrhoeal conditions there is loss of water as well as 

electrolytes, these deficiencies are not always at the same rate. Fever 

and hot dry climate may produce a greater proportional loss of water than 

electrolytes. Administration of fluids qy the family or physician may 

influence the proportional loss of these substances according to the com-

position of fluids given. Generally speaking, three types of situation 

may occur: 

1. Isotonic dehydration in which water and electrolyte losses are 

proportional and serum osmolarity is normal. 

2. Hypotonic dehydration where there is low concentration of 

electrolytes with hypo-osmolarity of the serum. 

3. Hypertonic dehydration or hypernatromic states which are 

accompanied by serum hyperosmolarity. 

As the therapy of these conditions arises considerably, it is absolutely 

essential to assess the patients' condition by obtaining a careful history 

and performing an accurate physical examination. The most reliable way 

to make the diagnosis is the determination of serum osmolarity and/or 

serum sodium. However, the important clinical observation in hypernatromia 

is that the skin feels doughy, cold and clammy but without much loss of 

turgor. 

In addition, a hypernatromic child may look sick and irritable out of 

proportion to the degree of dehydration. 

Potassium Deficiency is one of the most important complications of diarrhoea. 

The reasons for this condition may be: 

1. Tissue catabolism 

At the beginning this would only mean the destruction of cells. 

However, as the cells are being reconstructed during the repair process, 

this ion is needed and will be drawn from the other existing cells. 

2. Glycogenesis 

As glycogen is released, potassium is liberated into the extracellular 

fluid. Later, during the process of glycogenesis, the potassium which is 

needed will be drawn from the other cells. 

3. Replacement of Potassium qy other Cations 

Failure tG administer potassium during the treatment of dehydration 

results in its replacement in the cells by sodium, hydrogen ion or lysine. 
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Usually in diarrhoeal disorders of one or two days' duration, potassium 

deficiency is not too important clinically. However, in more severe cases 

the deficiency of potassium may oceur and its replacement is therapeutically 

essential. Unlike the administration of sodium which can be done during 

a short period of time, parenteral potassium should be given very cautiously, 

otherwise catastrophic results may be observed. 
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