
Subclinical intestinal malabsorption in developing
countries
S. J. BAKER1

Asymptomatic small intestinal disease characterized by abnormalities of structure and
function has been reported from many developing countries. Abnormalities of structure
include changes in villus architecture and in appearance under both the light and the electron
microscope. Changes in function include abnormalities in the absorption of xylose, fat,
vitamin B12, amino acids, and dipeptides and excessive faecal losses of nitrogen and energy.
The etiology of the condition is unknown but appears to be closely related to exposure to the
environment. The nutritional consequences of this condition have not been fully explored but
for people living on marginally sufficient dietary intakes they may be extremely important.

The maintenance of nutritional health depends
both on an adequate supply of nutrients in the diet
and on the integrity of the digestive and absorptive
processes.
Where there is overt gastrointestinal disease, such

as coeliac disease or tropical sprue, the disturbance
of intestinal function is readily demonstrated and the
nutritional consequences are obvious. However, in
less severe gastrointestinal disease there may be no
symptoms of the disorder and the effects on nutri-
tion may be less obvious.

In studying nutritional anaemias we can fairly
accurately measure haemoglobin concentration and
other parameters in large numbers of people. It is
thus possible to define the status of a population by
means of a frequency distribution curve of, say,
haemoglobin concentration. In a healthy, well nour-
ished population such a frequency distribution curve
would approximate to a normal distribution (Fig. 1).
In an anaemic population the curve would be
skewed to the left. It may also be noted that some
individuals are " anaemic" even though their
haemoglobin concentration falls within an arbitrary
" normal range ", i.e., these individuals have a
haemoglobin concentration that can be raised by the
administration of an appropriate haematinic.

Unfortunately, in gastroenterology there are rela-
tively few parameters that can be measured in a large
number of people and those that exist are difficult to
quantify precisely. Nevertheless, for the sake of
discussion we can draw a hypothetical curve in
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which the frequency of a given degree of abnormal-
ity of structure or function occurs in the population.
Fig. 2 shows a curve for a theoretical healthy
population (note that the degree of abnormality
increases from left to right-the opposite of Fig. 1).
In actual situations there will always be a small
proportion of the population who have intestinal
disease, so that the curve in a developed community
may more resemble that shown in Fig. 3. In recent
years, it has become increasingly clear that in many
areas of the world, particularly in the tropics, there
is a large amount of gastrointestinal disease, albeit
much of it subclinical, which changes the shape of
this frequency distribution curve so that it is more
like that shown in Fig. 4.
The etiology of this disease can only be identified

in a relatively small proportion of individuals (e.g.,
giardiasis, strongyloidiasis, intestinal tuberculosis,
etc.) In some parts of the tropics there is also the
clinical syndrome of tropical sprue. This is usually
characterized by chronic diarrhoea, malabsorption
of two or more substances, and nonspecific histologi-
cal abnormalities in the jejunal mucosa (50). How-
ever, except in certain very limited areas where it
occurs in epidemic form, tropical sprue occurs in
only a small proportion of the population. Quite
apart from tropical sprue and etiologically identi-
fiable gastrointestinal diseases, there is evidence
from jejunal biopsy and intestinal absorption studies
of a widely prevalent small intestinal disorder,
usually asymptomatic, which has been termed
" tropical enteropathy ". It should be noted, how-
ever, that a similar syndrome also appears to occur
in some nontropical countries (76) so that the term
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HAEMOGLOBIN CONCENTRATION

Fig. 1. Hypothetical frequency distribution of haemo-
globin concentration. A = normal population; B =
anaemic population.

" nonspecific enteropathy"9 may be a more suitable
term and is used in this sense throughout this paper.
The parameters available for studying the preva-

lence and severity of nonspecific enteropathy may be
divided into two broad categories: (a) structural and
(b) functional. Existing information in these two
areas is reviewed below.

PREVALENCE OF STRUCTURAL ABNORMALITIES
OF THE INTESTINE

Dissection and light microscopic studies
The small intestine of man is classically described

as being composed of finger-shaped villi, which are

INCREASING ABNORMALITY OF STRUCTURE/FUNCTION

Fig. 2. Hypothetical frequency distribution of intestinal
structure and function in an ideal normal population.
The vertical broken line represents an arbitrary limit of
normal '.

covered by tall columnar epithelial absorptive cells.
The cells are formed in the crypts at the base of the
villi and migrate upwards out of the crypts, where
some are probably shed; the remainder migrate up
the villus and are shed at the villus tip. The lamina
propria in the villus cores, between the individual
crypts, and between the crypts and the underlying
muscle tissue, is composed of connective tissue with
blood and lymphatic channels and scattered lympho-
cytes and plasma cells.

In the rat it has been shown that, especially in the
duodenum and jejunum, the finger-like villi present
at birth change to leaf- and ridge-shaped villi with
increasing age (6). This change is associated with an
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Fig. 3. Hypothetical frequency distribution of
intestinal structure and function in a developed '

community.

Fig. 4. Hypothetical frequency distributjon of intestinal
structure and function in a developing tropical com-
munity.
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SUBCLINICAL INTESTINAL MALABSORPTION

upgrowth of the lamina propria (74) and appears to
be a response of the intestine to exposure to the
intestinal luminal environment (18).

In human fetuses at 14-18 weeks of gestation, the
villi are always finger-shaped (S. J. Baker, unpub-
lished results, 1975) and in general this is true even at
term, although occasional tongue- and leaf-shaped
forms may be seen (19, 33). Tongue- and leaf-shaped
villi in the duodenum and upper jejunum are not
uncommon in apparently healthy adults in Western
countries (12). However, more marked changes,
producing a " convoluted " or " flat " appearance,
are indicative of more severe damage, the flat
mucosa being classically, but not exclusively, found
in subjects with gluten-induced enteropathy. In
India, finger-shaped villi are virtually never seen
even in healthy adults, the usual pattern being leaf-
shaped or convoluted (5).
There is now considerable evidence that in many

developing countries apparently healthy people have
structural changes in their small intestines which, in
developed countries, would be associated with overt
gastrointestinal disease. This has been documented
in Australia (in Aboriginals) (95), Bangladesh (59),
the Dominican Republic (53), Egypt (39), Guate-
mala (82), Haiti (15, 49), India (5), Iran (76), Nigeria
(32), Pakistan (79), Puerto Rico (51, 70), Singapore
(30), Thailand (86, 93), and Uganda (9, 22).
The quantification of intestinal biopsy material is

fraught with difficulties. In an attempt to overcome
some of these, photographs of biopsy material show-
ing the villus pattern and photographs of sections
were circulated to investigators in different parts of
the world (4). The material was taken from southern
Indian control subjects and the observers were asked
to indicate the frequency with which a similar
appearance would be seen in normal subjects in their
area. For the two most abnormal types of material,
an arbitrary score was assigned to the answers; the
higher the score the more frequently were similar
types found in " normal " subjects. The results
obtained by 42 observers are shown in Table 1. The
prevalence with which these two types of material
were considered to occur in apparently healthy
subjects differed significantly between " developing "
and " developed " countries. This hierarchy of
abnormality permits some quantification of the pre-
valence of abnormal findings in different regions.
There are several apparent inconsistencies in this list:
the two observers who studied Indians in Singapore
(scores 4 and 0), the observer in the USA who gave a
score of 4 in contrast to the four who gave a score

Table 1. Combined score, given by observers in different
parts of the world, for the frequency with which
histological appearances similar to those of two
abnormal types of biopsy material from South Indian
control subjects would be seen in control subjects in
those areas. The higher the score the more frequently
such material was considered to occur in apparently
healthy subjects.

7Haiti2 Italy~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 Italy

UK

6 Haiti
Puerto Rico
Puerto Rico
Viet Nam

5 Bangladesh
Bangladesh
Dominican Republic
Pakistan
Thailand

4 India, Punjab
India, Vellore
Nigeria
Singapore (Indians)
USA

3 India, Delhi
India, Madras
India, Punjab
Thailand

1 Australia
Columbia
Puerto Rico
South Africa
UK
UK
UK
USA

0 Australia
Federal Republic of Germany
India, Bombay
Jamaica
Singapore (Chinese)
Singapore (expatriates)
Singapore (Indians)
USA
USA
USA
USA
USA

of 0, the observer from Puerto Rico who gave a score
of 1 as compared with the two who gave a score of 6,
and the observer from western India who gave a score
of 0, whereas other Indian observers gave scores of 4
or 3. These may represent true intracountry varia-
tions in the appearance of biopsy material or, more
probably, they may be the result of observer varia-
tion. Nevertheless, the overall picture indicates that
morphological abnormalities as seen both by the
dissecting microscope and the light microscope are
much more common in apparently healthy people in
the tropics than among similar people living in
temperate climates.

Electron microscopic studies
Electron microscopic studies of the small intes-

tines of apparently healthy subjects living in the
tropics have been very limited. Brunser et al. (15)
studied 3 asymptomatic Haitian subjects and
Mathan et al. (67) studied 7 asymptomatic southern
Indian subjects. In both groups, there was an in-
crease of lysosomes in the apical cytoplasm of the
surface epithelial cells and some amorphous material
deposited in the sub-basement membrane region of
the cells at the villus tip. In the Indian subjects, there
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were also occasional dark-staining degenerating epi-
thelial cells away from the zone of extrusion. The
precise significance of these findings is unknown, but
perhaps they are the ultrastructural counterparts of
the changes seen in light microscopy.

PREVALENCE OF FUNCTIONAL ABNORMALITIES
OF THE INTESTINE

Xylose
The most commonly applied test of intestinal

function is the xylose absorption test. Numerous
investigators have recorded a high prevalence of low
urinary xylose excretion in apparently healthy
asymptomatic subjects in various parts of the tropics
such as Bangladesh (29, 59), the Dominican Repub-
lic (53), Egypt (39), Guatemala (82), Haiti (49), India
(8), Nigeria (31), Pakistan (79), Puerto Rico (3, 51,
78), Thailand (86, 93), and Uganda (10).

Unfortunately, different investigators have used
different doses of xylose and different ways of carry-
ing out and expressing the results of the test. How-
ever, in several studies it has been shown that the
frequency distribution of xylose excretion forms a
normal curve and that this is shifted to the right in
asymptomatic subjects in the tropics (8, 45, 57).
Fig. 5 shows data obtained by Lindenbaum et al.
(62) in asymptomatic North Americans and Liberians
to indicate the extent of the defect in the latter. As the
authors point out, the shape of the frequency distri-
bution curve in the Liberians suggests a single
population, i.e., they are all apparently affected by
the agent that is producing the intestinal damage.
Other workers have used the device of putting an
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Fig. 5. Five-hour urinary xylose excretion following a
25-g oral dose in groups of Americans and Liberians
(redrawn from Lindenbaum et al., ref. 62).

arbitrary figure on normal xylose absorption and
have reported " abnormality " ranging from 0 to
76% (47) in different tropical countries.
Sammons et al. (80) suggested that the xylose

absorption test could be modified by using fractional
urine collections at 0-2 h, 2-5 h, and 5-8 h. They
found that in normal persons in western countries,
the 0-2-h excretion was greater than the 2-5-h
excretion and that the 0-2/0-5-h ratio was 0.62
(standard deviation = 0.10). On the other hand, in
southern India the 0-2-h excretion was very rarely
greater than the 2-5-h excretion and the 0-2/0-5-h
ratio was 0.43 (standard deviation = 0.16) (7). This
was taken as further evidence of functional abnor-
mality of the upper jejunum.

Fat

Tests of fat absorption are much more difficult to
carry out than tests of xylose absorption, and fat
absorption has therefore been studied much less
frequently than that of xylose. Nevertheless, a few
studies indicate that steatorrhoea may also be preva-
lent in some asymptomatic populations (8, 24, 78).
In southern India, even in subjects with fat excretion
within the so-called normal range, the mean excre-
tion of fat is still greater than that of subjects in
western countries and this suggests that as a group
their fat absorption is abnormal.

Vitamin B12

There are reports of vitamin B12 malabsorption in
apparently normal people from various parts of the
world: Bangladesh (6 out of 30) (59), the Dominican
Republic (11 out of 42) (53), Haiti (15 out of 29)
(48), India (7 out of 205) (8), Puerto Rico (28 out of
96) (51), and Thailand (1 out of 35) (93). It is
interesting that in Bangladesh, India, and Thailand
the prevalence of abnormal vitamin B12 absorption is
much lower than that of xylose malabsorption,
which suggests a relative sparing of the ileum (5).
The higher prevalence of vitamin B12 malabsorption
in the Caribbean area may represent a regional
difference in the pattern of enteropathy, but it must
also be borne in mind that the studies in the
Caribbean area were done with the Schilling test,
which gives the highest percentage of false low
results (70).

Other substances
A recent study of absorption in the upper jejunum

by the perfusion technique has shown a significantly
decreased absorption of glycine, glycyl-glycine,
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water, and electrolyte in healthy southern Indians
compared with English subjects (41).

Faecal nitrogen excretion has been found to be
abnormal in 6 out of 96 subjects in Puerto Rico (51)
and in 8 out of 42 subjects in the Dominican
Republic (53). Increased faecal nitrogen losses have
also been demonstrated in Guatemala (R. E. Schnei-
der et al., unpublished results, 1976).
Measurements of energy intake and of energy loss

in the stools in Guatemalan subjects with nonspecific
enteropathy has also demonstrated a significant
wastage of energy, presumably from unabsorbed
food (R. E. Schneider et al., unpublished results,
1976).

FACTORS RESPONSIBLE FOR NONSPECIFIC

ENTEROPATHY

Relation to tropical sprue

The factors responsible for the widespread entero-
pathy of the tropics and developing countries are
unknown, although suggestions are numerous. Klip-
stein (46) hypothesized that the enteropathy may be
related to the lesion of tropical sprue but present
epidemiological evidence does not lend support to
this concept. Nonspecific enteropathy has been
demonstrated in regions where tropical sprue is rare
or is not known to exist, e.g., Africa (22, 62) and
Iran (76). Even in areas where tropical sprue is
prevalent, as in southern India, the epidemiology of
the two conditions is quite dissimilar, making a
common etiology most improbable (8). However,
until more information is available, the relationship
between the two conditions must remain uncertain.

Exposure to the environment

The histological (19, 22) and functional changes
(24, 29, 44, 45, 69) are usually absent at birth and
develop during infancy and early childhood. Resi-
dents of tropical countries moving to temperate
countries tend to show improvement in the entero-
pathy, both histologically and functionally (35).
Expatriates moving to tropical countries tend to
develop changes similar to those seen in the local
population (45, 60, 85), which regress on a return to
temperate climates (61, 85). Furthermore, the degree
of abnormality was found to be greater in those
expatriates more exposed to local conditions (peace
corps volunteers) than in those sheltered from them
(embassy personnel) (59).

In Guatemala, the prevalence of xylose malab-
sorption in adult males was highest among those

living in rural areas, lower in a similar group of
males who had been in the army for over 18 months,
and lowest among military academy students of
urban middle class origin (81). Also, in a rural
village of Guatemala, the introduction of an abun-
dant protected water supply has been accompanied
by a significant reduction in the prevalence of xylose
malabsorption (R. E. Schneider et al., unpublished
results, 1976).

There is, therefore, considerable circumstantial
evidence that the lesion in the intestine is in some
way related to exposure to the environment.

Parasitic infestations

Inspection of the hierarchy of abnormality
(Table 1) indicates that, with some exceptions, simi-
lar ranking could be assigned to factors such as
intestinal parasitism, environmental contamination,
and malnutrition and suggests that these may play a
role in the production of the abnormality.

It has been claimed that infestation with hook-
worm may cause morphological changes in the
intestine (20, 84, 90). However, the evidence is
conflicting and more critical studies have cast con-
siderable doubt on this role of hookworm (17,
55).

Ascaris lumbricoides has been blamed for causing
structural and functional changes in the small intes-
tine, which improved following worming (92). How-
ever, there are various flaws in this study and the
findings await confirmation. Infestation with other
parasites such as Strongyloides stercoralis (88), Giar-
dia lamblia (97), and Capillaria philippinensis (96)
may at times cause changes in the intestinal mucosa,
but the distribution of these parasites is not suffi-
ciently ubiquitous to be responsible for the wide-
spread abnormalities of tropical enteropathy.

Bacteria

In germ-free animals the villi are taller, the crypts
shorter, and the lamina propria less cellular than in
conventional animals (1) but the role of bacteria in
producing changes in intestinal morphology in man
is not clear. The upper jejunum of subjects living in
temperate regions is usually sterile, or has fewer than
103 organisms per ml ofjejunal juice. (13, 25, 28, 36).
Very few adequate studies of the luminal flora of the
jejunum of normal subjects living in the tropics have
been carried out. In Calcutta, Gorbach et al. (37)
found that middle-class Bengalis had an intestinal
bacterial flora similar to that found in western
countries, whereas 60%. of villagers with " malnutri-
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tion" had coliform bacteria in significant numbers
in the upper intestine. In southern Indian control
subjects, Bhat et al. (11) found 8 out of 16 to have
bacterial counts of 104 or more per ml of jejunal
juice. In Puerto Rico, 1 out of 7 asymptomatic adult
control subjects had more than 104 organisms per ml
of jejunal juice (52) and in Guatemala 3 out of 4
healthy slum children had 104 organisms or more per
ml of duodenal or jejunal fluid (65). It is possible
that this bacterial contamination produces altera-
tions in the morphology of the intestinal mucosa.
However, bacteria are invariably more numerous in
the more distal regions of the small intestine where
histological changes are less marked. Also, patients
in temperate zones with the stagnant bowel syn-
drome have large numbers of luminal bacteria and
have either normal intestinal biopsies (27) or, at
most, a patchy lesion (2). Some intraluminal bac-
teria can produce deconjugation and dehydroxyla-
tion of bile acids which may cause damage to the
intestinal mucosa. Such deconjugated bile acids have
been demonstrated in the duodenal aspirates of
apparently healthy children from the slums of Gua-
temala, and it has been suggested that these may
play a role in the production of nonspecific entero-
pathy (83). Breath tests using 13C-labelled glyco-
cholate give results identical with those from tests
employing radioactive labelled glycocholate, and
may provide a useful field test for detecting the
prevalence of contamination of the intestine with
these bacteria. However, not all subjects with bac-
terial colonization have bacteria that degrade bile
salts, and subjects with nonspecific enteropathy in
southern India do not have demonstrable bile salt
deconjugation (54).
Acute intestinal infections may produce a tempo-

rary malabsorption (56). It is possible that repeated
episodes of enteric infection, either symptomatic or
asymptomatic, in some individuals may produce a
more sustained small bowel damage (35, 58). In
support of this hypothesis is the observation that, in
children in southern India, there is a striking paral-
lelism between the diarrhoeal attack rate per year
and the prevalence of xylose malabsorption (69). A
similar correlation was also observed in Bangladesh
by Einstein et al. (29).
There is also some evidence that subjects with

acute or chronic systemic bacterial infections may
have a reduced absorption of xylose (23). If this
effect is confirmed, then the number of bacterial
infections experienced by an individual may, per se,
produce some degree of intestinal damage.

Viruses

The role, if any, of viruses, in the pathogenesis of
nonspecific enteropathy is also not clear. People
living in many developing countries are exposed to a
wide range of viral agents from an early age. For
example in Guatemala, studies of children in an
Indian village in the first 3 months of life showed
that viral isolates could be obtained from 20%. of
stool specimens (66) and in preschool children in
southern India, viral isolates were obtained from
58%Y of randomly collected faecal specimens (T. J.
John, personal communication, 1972). More recent
techniques have also shown that quite a large pro-
portion of people in southern India excrete virus-like
particles in their stools, and these seem to be ex-
creted continually for months, if not years (68).
The role that agents such as this play in the patho-
genesis of nonspecific enteropathy is completely
unknown.

Nutritional deficiencies

The role of nutritional deficiencies is controver-
sial. The changes of nonspecific enteropathy are seen
even in subjects with a good diet (5, 57), so dietary
factors cannot be the only cause.

Protein. Monkeys maintained on a protein-free
diet developed some atrophy of both the crypts and
the villi but showed no change in the lamina propria
(26). Similar changes were noticed in rats given a
protein-free diet for 3 weeks (89). However, in man
protein deficiency is seldom so severe and its role is
much more difficult to evaluate. Several studies in
children with kwashiorkor have demonstrated
changes in the intestinal morphology that have been
attributed to protein deficiency (14, 16, 87), but these
have taken no account of possible gastrointestinal
disease as a factor precipitating kwashiorkor, nor
have they taken account of the intestinal morpho-
logy of a comparable control group. Studies in
Guatemala, in a population with a high prevalence
of nonspecific enteropathy, have shown that there is
a correlation between the degree of protein depletion
and certain morphological and functional changes in
the intestine, such as decrease in the height of the
mucosal cell and its brush border and decreased
absorption of fat, glucose, and vitamin B12 (94). This
suggests that, in this situation, protein depletion may
aggravate the lesion of nonspecific enteropathy.

In adults, several groups of workers (21, 71, 72,
91) have suggested that hypoproteinaemia may pro-
duce morphological changes in the intestine, but the
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interpretation of all these studies is open to question
as they were conducted in regions where tropical
sprue is common, and this may well have been the
cause of the hypoproteinaemia and the changes seen
in biopsy material. Further, patients in temperate
areas with hypoproteinaemia due to dietary defi-
ciency (38), nephrotic syndrome (43), or liver disease
(64) have been found to have normal intestinal
biopsies. It therefore seems improbable that hypo-
proteinaemia plays an important role in the patho-
genesis of these lesions.

Iron. Naiman et al. (75) reported on 14 children
who had iron deficiency anaemia and abnormal
jejunal biopsies. In four children the biopsy was
repeated after therapy and was said to show im-
provement. However, the possibility that the gut
changes and the iron deficiency anaemia may have
been due to some other factor was not adequately
explored. Rawson & Rosenthal (77) found normal
intestinal biopsy material in 10 adults with iron
deficiency anaemia. In 22 subjects with severe iron
deficiency anaemia studied in south India, the intes-
tinal morphology was no different from that of
control subjects, suggesting that even severe, long-
standing iron deficiency does not affect the mucosal
morphology (S. J. Baker, unpublished results, 1975).

Vitamin B1, and folate. Severe vitamin B12 and
folate deficiency may produce morphological abnor-
malities of the intestinal mucosa with macrocytosis
of the epithelial nuclei and some degree of crypt
hypertrophy (34, 42). Such deficiencies may also be
associated with abnormalities of xylose and vitamin
B12 absorption that revert to normal after vitamin
therapy (63). However, these deficiencies cannot
account for the prevalent abnormality of nonspecific
enteropathy, which usually occurs even when serum
vitamin B12 and folate concentrations are normal.

Nutritional significance of nonspecific enteropathy
The nu$tritional significance of nonspecific entero-

pathy is difficult to evaluate. The majority of studies
have been based on morphology or on tests of xylose
absorption, and it is not clear how these relate to the
absorption of essential nutrients. However, in two
studies in infants in Bangladesh there was a correla-
tion between xylose absorption and weight gain,
those infants with lower xylose absorption showing a
smaller gain in weight (29, 40). The recent demon-
stration of a significant decrease (approximately
30%) in amino acid and dipeptide absorption in the
upper intestines of Indians compared with English

subjects may be significant if the results are represen-
tative of the overall absorption (41). However, per-
fusion studies in the upper intestine fail to take
account of the reserve capacity of the rest of the
intestine and therefore total absorption of dietary
amino acids could possibly be normal, even in the
presence of defective absorption in the upper small
intestine. Further evidence of the probable nutri-
tional consequences of the lesion of nonspecific
enteropathy are provided by studies from the Carib-
bean (51, 53) and Guatemala (R. E. Schneider et al.,
unpublished observations, 1976) of increased nitro-
gen excretion in the stools, and by Guatemalan
studies demonstrating a significant energy loss in the
stools (R. E. Schneider et al., unpublished observa-
tions, 1976).
On the other hand, it is also possible that the

lesion of nonspecific enteropathy could exert a bene-
ficial effect. Persons in Puerto Rico with low xylose
absorption tended to have lower cholesterol levels
(78). Indians and Pakistanis who came to live in
New York showed a rising triglyceride concentration
at the same time as their enteropathy " improved "
with increasing duration of residence in the USA
(35). This, however, may have been caused by
changes in dietary patterns rather than by the direct
effect of the change in intestinal function.

Clearly the question is one that is not readily
answered and one for which there may be no
universal answer. Thus, since the absorptive defects
in nonspecific enteropathy are probably never abso-
lute, the nutritional effect (if any) of the lesion will
depend on the dietary intake. Where the intake is
marginal, even a small reduction in absorption may
be sufficient to produce overt deficiency states. On
the other hand, where dietary intake is excessive, the
presence of an enteropathy may have a protective
effect (c.f. ileal bypass surgery in the management
of obesity). It is clear that further studies need to
be undertaken, especially in populations living on
suboptimal diets, to determine the full nutritional
significance of this syndrome.

CONCLUSIONS

A syndrome of subclinical small intestinal disease
termed " nonspecific " enteropathy is widely preva-
lent in many developing countries. The changes in
intestinal structure and function are the end result of
one or more of a variety of as yet unknown insults to
the mucosa. The fact that the changes tend to regress
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when the subject moves to a " developed " country
suggests that exposure to the damaging agent(s)
continues while the individual remains in the affected
area. Different etiological factors may well be domi-
nant in different regions and more work needs to be
undertaken to define these factors.

There is mounting evidence that nonspecific entero-
pathy may adversely affect nutrient absorption and

be especially detrimental to health in those living
on low or marginally adequate food intakes.
Development of methods for the control of this

conditipns must await further knowledge regarding
its etiology and pathogenesis. However, the demon-
strated relationship to exposure to the environment
suggests that general measures to improve sanitation
and water supply may be helpful.
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R1xSUMMt

MALABSORPTION INTESTINALE INFRACLINIQUE DANS LES PAYS EN DEVELOPPEMENT

Une affection asymptomatique du petit intestin, carac-
terisee par des anomalies structurales et fonctionnelles, a
ete signalee dans maints pays en developpement. Les ano-
malies de structure comprennent des changements dans
I'architecture des villosites et dans les aspects tant au
microscope photonique qu'au microscope electronique.
Les alterations fonctionnelles comprennent des anomalies
dans I'absorption du xylose, des graisses, de la vitamine

B12, des acides amines et des dipeptides, ainsi que des
deperditions fecales excessives d'azote et d'energie. On
ignore 1'etiologie de I'affection, mais elle semble en rela-
tion etroite avec l'exposition a l'environnement. Ses
consequences nutritionnelles n'ont pas encore ete pleine-
ment explorees mais elles peuvent etre extremement
importantes pour des sujets vivant sur des apports ali-
mentaires A la limite de la suffisance.
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