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ABSTRACT

Objectives: To determine the prevalence of lactose intolerance in patients with functional dyspepsia

and to document the association of changing in duodenal villi in Thai patients with lactose malabsorption by using

breath hydrogen excretion test.

Patients and Methods: Functional dyspepsia patients who had no history of milk allergy and under-

went gastroduodenoscopy. Two mucosal biopsy specimens were taken from beyond the distal end of the second

part of the duodenum. The specimens 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 tech-

nique. A rise in breath hydrogen concentration of 20 PPM over baseline was considered an evidence of lactose

malabsorption.

Results: Twenty-five subjects were twenty females (80.0%) and five males (20.0%) ranging in age

from 18 to 53 years (mean 31(8.29). Sixteen subjects belong to a finger shaped villi group (64.0%), five to a mixed

finger and leaf shaped villi group (20.0%) and four to a clubbing or blunting shaped villi group (16.0%). Results of

breath hydrogen excretion test identified the prevalence of lactose intolerance in 68% of the subjects: 15/16 (93.75%)

of group I ; 1/5 (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 with patients who positive of breath hydrogen analysis.

Conclusion: The changing of decreased prevalence in tropical enteropathy is found and the lactose

intolerance is not associated with changing of intestinal villi in Thai people.

Key words :  Lactose intolerance, intestinal villi, functional dyspepsia

[Thai J Gastroenterol 2004; 5(1): 14-18]

*Department of Physiology, **Gastroenterology unit, Department of Medicine,

***Department of Pathology, Faculty of Medicine, Chulalongkorn University Hospital, Bangkok 10330, Thailand.



THAI J  GASTROENTEROL 2004
Vol. 5 No. 1

Jan. - Apr. 2004
15

BACKGROUND

Lactose is the sugar present in dairy products. The

pathophysiologic mechanism of lactose malabsorption

is including lactose load, level of intestinal lactase ac-

tivity, gastric emptying rate, colonic compensation, race

and ethic origin(1-3).  All of these could be influenced

the prevalence of this situation. Defective synthesis or

processing of lactose enzyme(4) and diseases that dam-

age the luminal surface of villous cell are the major

mechanism cause lactose malabsorption(5,6).  The symp-

tom of lactose intolerance are variable including no

symptom, abdominal pain, bloating, flatus and watery

diarrhea(7,8).

Lactase deficiency leading to lactose malabsorp-

tion is probably genetically determined.  The ethic ori-

gin influence the prevalence of lactose malabsorption

that the Western population found less prevalence

than the Asian population(9,10).  Small bowel morphol-

ogy of inhabitants of tropical countries differs from

that of white Europeans and North Americans; blunted

villi and increased inflammatory cell infiltrates are

common even in asymptomatic people(11).  The tropi-

cal enteropathy is described in Asian population

which the pathophysiologic mechanism is unclear

whether this tropical enteropathy is genetic or

enveronmental in origin.  The indirect evidence sug-

gest that infection in the young age, malnutrition or

genetic process are postulated to be causes of tropical

enteropathy.  Nowaday Thai’s socioeconomic and pub-

lic health are improved than previous.  The prevalence

of tropical enteropathy and lactose intolerance may be

changed(12,13).

The development of breath hydrogen excretion

testing provides a comfortable and simple method to

evaluate intestinal lactose malabsorption(14-17).  In this

study, to determine the prevalence of lactose intoler-

ance in patients with functional dyspepsia and to docu-

ment the association of changing in duodenal villi in

Thai patients with lactose malabsorption by using

breath hydrogen excretion test.

PATIENTS AND METHODS

Subject

The 25 patients from the clinical practice of

King Chulalongkorn Memorial Hospital who suffer-

ing from functional dyspepsia attended in this study.

The term of functional dyspepsia was used to describe

patients with abdominal discomfort, bloating who were

seen normal appearance of demonstrable gastrointes-

tinal endoscopic examination.  A duodenal biopsy was

taken from these patients by means of a pathologic

study was determined on the mucosal samples by pa-

thologist.

Duodenal Morpho-pathological Assessment (11,18)

Two mucosal biopsy specimens were taken from

beyond the distal end of the second part of the duode-

num. The specimens were carefully orientated with the

villous surface uppermost.  Orientation was checked

using dissecting microscopy and biopsy specimens

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.  The mounted specimens were embedded in par-

affin wax and 3 micron sections were cut and stained

with haematoxylin and eosin. Stained sections were

identified blind by one observer.

Breath Sampling Techniques

Patients were asked not to consume any food af-

ter midnight prior to testing for lactose malabsorption.

The patients who smoked were asked to refrain from

smoking during the test period.  The test was canceled

if there was a history of systemic illness, gastroenteri-

tis, use of antibiotics or laxative used within two weeks

of testing. Excluded from the study were subjects with

a history of prior alimentary surgical resection except

for appendectomy.

This test is besed on the principle that in patients

with lactase deficiency, lactose is not hydrolyzed in

the small intestine and ultimately is degraded by co-

lonic bacteria.  This results in the production of hydro-

gen gas, which is excreted by the lungs and can be

quantified with a breath hydrogen analyzer.

Fifty grams of lactose in 250 ml water were drunk

in the morning after an overnight fast. End expiratory

breath were taken before the test meal and every 30

minute 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 brought to the laboratory and

analyzed for breath hydrogen using a Quintron

Mocrolyzer Model.  The concentration was measured

in parts per million (PPM).
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Criteria for Positive Breath Hydrogen Excre-

tion Test

A rise in breath hydrogen concentration of 20 PPM

over baseline was considered an evidence of lactose

malabsorption.

Statistical Analysis

Statistical methods used were Chi-square com-

pared between various group of duodenal pathologic

reports and results of breath hydrogen excretion test.

Associated symptom when taking the lactose test was

recorded and analysed with Fisher’s Exact test.

RESULTS

Twenty-five functional dyspepsia adults attended

at King Chulalongkorn Memorial Hospital ranging

from 18 to 53 years in age (mean age 31 ± 8.29).  There

were twenty females (80.0%) and five males (20.0%).

All of these patients had no history of milk allergy un-

derwent the gastroduodenoscopy.  The duodenal bi-

opsy was performed then classified patients into three

groups as follow: group I : finger shaped villi; group

II : mixed finger and leaf shaped villi; group III : club-

bing or blunting shaped villi depended on morpho-

pathologic assessment.  Sixteen patients were a finger

shaped villi group (64.0%), five patients were a mixed

finger and leaf shaped villi group (20.0%) and four

patients were a clubbing or blunting shaped villi group

(16.0%) (Figure 1).  Results of breath hydrogen excre-

tion test identified the prevalence of lactose intoler-

ance in 68% of functional dyspepsia patients.  Com-

pared between various group of duodenal pathologic

reports and results of breath hydrogen excretion test

was in a finger shaped villi group, lactose intolerance

was demonstrated in 15/16 (93.75%), in mixed finger

and leaf shaped villi group was 1/5 (20.0%) and in a

clubbing or blunting shaped villi group was reported

in 1/4 (25%) (P <0.001) (Figure 2). T he mean level of

changing of end alveolar breath hydrogen in a group

of test negative was 8.75 ± 8.46 PPM, in a group of

test positive was 66.94 ± 20.46 PPM (Figure 3).  The

associated symptom when taking the lactose test in case

of positive test was no symptom in 5.9%, bloating in

5.9% and diarrhea in 88.24%.  The symptom of diar-
Figure 1 Illustrated the patients group classified by mor-

pho-pathological assessment of duodenal villi

Figure 2 Compared between various group of duodenal

pathologic reports and results of breath hydrogen

excretion test

Figure 3 Illustrated the mean change level of breath hy-

drogen excretion test
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rhea after lactose loading was correlated well with pa-

tients who positive of breath hydrogen analysis

(p <0.006) in Figure 4.  The diarrheal symptom was

self limited, did not required specific treatment.

DISCUSSION

Lactose intolerance may be the imply condition

in patients who suffering from functional dyspepsia

that had no history of milk allergy.  Study of preva-

lence of lactose intolerance in Finland was reported

9%(19).  In this study, the prevalence of lactose malab-

sorption was found in 68% in functional dyspeptic pa-

tients.  In the last three decades much work has been

done to clarify the pathophysiologic mechanisms re-

sponsible for lactose malabsorption.  It is well known

that the lactose malabsorption is influenced by ethnic

origin, age but not necessarily gender(1-3).  The West-

ern population found less prevalence than the Asian

population(9,10).  Welse et al(20) reported that age affects

intestinal lactase activity.  Scattergrams of lactase ac-

tivity against age indicated that lactase activity contin-

ues to decline with age. Progressive decline of lactase

activity seen in the 25-55 age group as well as the

known increased prevalence beyond age 55.  The

mechanism of lactose malabsorption was associated

with reduction in duodenal brush border mucosal

disacharidase activity or glucose transport.  The an-

other mechanism was diseases that damage the lumi-

nal surface of villous cell could cause lactose malab-

sorption(4,13).

Thailand has also achieved higher socioeconomic

development in the past few decades.  There are some

supporting evidences such as the progressive decline

of positive serology to hepatitis A virus in children from

almost 100% in 1970 to 30% in 1990(21).  If this is the

case, tropical enteropathy might also be disappearing

from Bangkok, Thailand.

In this study, the prevalence of tropical enteropa-

thy was decline when compare to the past few decades.

However, the prevalence of lactose malabsorption was

not decline. Moreover, the prevalence of lactose intol-

erance more common in the group of patients that had

finger shaped villi than the rest groups.  This means

the lactose malabsorption is influenced by ethnic ori-

gin and race more stronger than is influenced by duode-

nal villi morpho-pathology(2).

Abdominal complaints in patients with lactose

malabsorption are not necessarily related to the degree

of lactose malabsorption.  Many factors, such as gas-

trointestinal motility and visceral perception, are es-

sential in the development of abdominal symptoms.

The majority of symptoms correlated with lactose

malabsorption probably are due to an increased pro-

duction of intestinal gas. Gas production is due to lac-

tose fermentation by intestinal bacteria in the lower

small bowel and in the colon.  Measurement of diar-

rhea appears to be a reliable symptom of lactose mal-

absorption(7).

CONCLUSIONS

In this study found the changing of decreased

prevalence in tropical enteropathy and the lactose in-

tolerance is not associated with changing of intestinal

villi in Thai people.

Figure 4 The associated symptoms when taking the lactose

test
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