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Abstract

Objective : To study the relationship of lactose intolerance and intestinal villi morpho-
logy in Thai people.

Material and Method : Subjects for this study were patients with functional dyspepsia
who had no history of milk allergy and underwent gastroduodenoscopy. Two mucosal biopsy
specimens were taken from beyond the distal end of the second part of the duodenum. The speci-
mens were carefully orientated and were graded according to the following scheme: group I :
finger shaped villi; group II : mixed finger and leaf shaped villi; group III : clubbing or blunting
shaped villi. All subjects were tested for lactose malabsorption by breath hydrogen analysis after
consuming 50 gram lactose. Breath hydrogen concentration was analyzed in samples collected
intermittently by end-expiratory technique. A rise in breath hydrogen concentration of 20 PPM
over baseline was considered evidence of lactose malabsorption.

Results : The twenty-five subjects were twenty females (80.0%) and five males (20.0%)
who ranged in age from 18 to 53 years (mean 31+8.29). Sixteen subjects belonged to the finger
shaped villi group (64.0%), five to the mixed finger and leaf shaped villi group (20.0%) and four
to the clubbing or blunting shaped villi group (16.0%). Results of breath hydrogen excretion test
identified the prevalence of lactose intolerance in 68 per cent of the subjects: 15/16 (93.75%)
of group I ; /5 (20.0%) of group II and 1/4 (25%) of group III respectively (P<0.001). The
symptom of diarrhea after lactose loading was correlated well in patients who had positive breath
hydrogen analysis.

Conclusion : As shown in this study, the lactose intolerance is not related to intestinal
villi morphology. It is implied that primary lactase deficiency is more common in Thai people
than secondary lactase deficiency.
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Lactose is the sugar present in dairy pro-
ducts. The pathophysiologic mechanism of lactose
malabsorption includes lactose load, level of intes-
tinal lactase activity, gastric emptying rate, colonic
compensation, race and ethic origin(1-3). All of
these could influence the prevalence of this condi-
tion. Defective synthesis or processing of lactose
enzyme(4) and diseases that damage the luminal
surface of villous cells are the major mechanisms
causing lactose malabsorption(5,6). The symp-
toms of lactose intolerance are variable including
no symptom, abdominal pain, bloating, flatus and
watery diarrhea(7.8),

Lactase deficiency leading to lactose mal-
absorption is probably genetically determined. The
ethnic origin influences the prevalence of lactose
malabsorption e.g., Western populations show less
prevalence than the Asian(9:10), Small bowel mor-
phology of inhabitants of tropical countries differs
from that of white Europeans and North Americans;
blunted villi and increased inflammatory cell infil-
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trates are common even in asymptomatic people
(11), The tropical enteropathy is described in Asian
population. The pathophysiologic mechanism is
unclear; whether this tropical enteropathy is gene-
tic or environmental in origin is debated. Infections
in young people, malnutrition or genetic process are
postulated to be the causes of tropical enteropathy.
It was reported that, despite being in the tropics,
Singapore, where water quality, sanitation and nutri-
tional status are similar to those in industrialized
countries, does not have tropical enteropathy(22),
Nowadays, Thailand’s socioeconomic and public
health have improved considerably and the preva-
lence of tropical enteropathy might have changed,
and has provided another opportunity to look into
the relationship between abnormal intestinal abnor-
malities and the prevalence of lactose intolerance
in the region(12,13),

The development of breath hydrogen excre-
tion testing provides a comfortable and simple
method to evaluate intestinal lactose malabsorption

16 4

16

144

124

Count

ﬁnéer
villi

Fig. 1.

mixed blunt

Illustrates the patient groups classified by morpho-pathological assessment of duederssl illi.



1092 D. THONG-NGAM et al.

J Med Assoc Thai August 2001

Count

breath test

] negative

finger

villi

Fig. 2.
test.

(14-17), In this study, the relationship of prevalence
of lactose intolerance, using breath hydrogen excre-
tion, and the different villous morphology are eva-
luated.

MATERIAL AND METHOD
Subjects

As part of a study of dyspepsia at King
Chulalongkorn Memorial Hospital, all patients with
normal findings by upper gastrointestinal endoscopy
also had duodenal biopsy done. All patients with
functional dyspepsia who were otherwise healthy,
excluding subjects with a history of prior alimen-
tary surgical resection except for appendectomy,
were asked to participate.

ll)sl;odenal morpho-pathological assessment(11,

Two mucosal biopsy specimens were taken
from beyond the distal end of the second part of
the duodenum. The specimens were carefully orien-
tated with the villous surface uppermost. Orienta-
tion was checked using dissecting microscopy and
biopsy specimens were graded according to the

mixed

Compares various groups of duodenal pathologic reports and results of breath hydrogen excretion

following scheme: group I : finger shaped villi;
group II : mixed finger and leaf shaped villi; group
III : clubbing or blunting shaped villi. The mounted
specimens were embedded in paraffin wax and 3
micron sections were cut and stained with haema-
toxylin and eosin. Stained sections were identified
blind by one observer.

Breath Sampling Techniques

Patients were asked not to consume any
food after midnight prior to testing for lactose
malabsorption. The patients who smoked were asked
to refrain from smoking during the test period. The
test would be canceled if there was a history of
systemic illness, gastroenteritis, use of antibiotics
or laxative within two weeks of testing. This test is
based on the principle that in patients with lactase
deficiency, lactose is not hydrolyzed in the small
intestine and ultimately is degraded by colonic bac-
teria. This results in the production of hydrogen gas,
which is excreted by the lungs and can be quanti-
fied with a breath hydrogen analyzer.

Fifty grams of lactose in 250 ml water
were drunk in the morning after an overnight fast.
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End expiratory breath were taken before the test
meal and every 30 minutes afterwards for 3 hours.
Standard breath sample collection bags obtained from
Quintron were used for collection of end alveolar
breath samples. All of the participants received
instructions and brief training for breathing end
alveolar breath into collection bags. All the sample
bags were taken to the laboratory and analyzed for
breath hydrogen using a Quintron Microlyzer. The
concentration was measured in parts per million
(PPM).

Criteria for positive breath hydrogen excretion
test

A rise in breath hydrogen concentration
of 20 PPM over baseline was considered as evi-
dence of lactose malabsorption.

Statistic Analyses

Statistical methods used were Chi-square
compared between various duodenal pathologic
reports and results of breath hydrogen excretion
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The associated symptoms when taking the lactose test.

test. Associated symptoms when taking the lactose
test were recorded and analysed with Fisher’s Exact
test. The study was approved by the ethics com-
mittee of Chulalongkorn University.

Results

Twenty-five subjects volunteered for this
study. They were twenty females (80.0%) and five
males (20.0%) ranging in age from 18 to 53 years
(mean age 3118.29). They were classified accord-
ing to morpho-pathology of duodenal biopsy into
three groups : group I : finger shaped villi 16
(64.0%); group II : mixed finger and leaf shaped
villi 5 (20.0%) ; group III : clubbing or blunting
shaped villi 4 (16%) (Fig. 1). Results of breath
hydrogen excretion test identified the prevalence of
lactose intolerance in 68 per cent of the subjects.
Lactose malabsorption, as defined by the breath
hydrogen excretion test, was 15/16 (93.75%) the
finger shaped villi group (Group I), 1/5 (20.0%) in
mixed finger and leaf shaped villi group (Group
II), and 1/4 (25%) in a clubbing or blunting shaped
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villi group (Group III} (Fig. 2). The difference be-
tween group I and II, and group I and III was signi-
ficant (p<0.001). In positive tests the associated
symptoms were: no symptom in 5.9 per cent, bloa-
ting in 5.9 per cent and diarrhea in 88.24 per cent.
The symptom of diarrhea after lactose loading cor-
related well with patients who had positive breath
hydrogen analysis (p<0.006) (Fig. 3).

DISCUSSION

It is well known that lactose malabsorp-
tion is influenced by ethnic origin, age but not
necessarily gender(1-3). Western populations have
less prevalence than the Asian population(9:10),
Welse et al(20) reported that age affects intestinal
lactase activity. The mechanism of lactose malab-
sorption was associated with reduction in duodenal
brush border mucosal disacharidase activity or glu-
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cose transport. Another mechanism was diseases
cause lactose malabsorption(4.13).

In this study, we demonstrated higher pre-
valence of lactose intolerance in the group of sub-
jects with finger shape villi when compared with
the other two groups which were supposed to be
abnormal. It can imply that lactose malabsorption
in Thai people is due to lactase deficiency. The
method that measures the lactase level is the best
way to classify the causes but the technic is diffi-
cult. D-xylose test can be used to demonstrate duo-
denal absorptive function. Normal D-xylose test in
lactose intolerant patients is defined to primary
lactase deficiency. We are obliged to come back to
the concept that lactose malabsorption is influenced
more by ethnic origin and race than by duodenal
villi morpho-pathology(2).

(Received for publication on October 13, 1999)
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