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Introduction 
Lactose occurring naturally only in 

milk, must be hydrolyzed into glu­

cose and galactose by small-intesti­
nal enzyme lactase in order to be 
utilized. The production and pre­
sence of lactase is in the brush-bor­
der of the intestinal epithelial cells 
and its activity takes place within 
those cells (Johnson, 1967; Levine 
and Haft, 1970). The lactase activi­
ty is ditributed uniformly through­
out the small intestines, except in 
the duodenum and distal ileum where 
low levels are found (Auricchio, et 
al.,1965). 

In case of small intestinal lactase 
deficiency the orally taken lactose 
passes unsplit to the large intestines 
and is fermented by the colonic bac­
terial flora into glucose, lactic acid 
and carbon dioxide. The unabsorbed 
lactose will lead flux of fluid into the 
lumen, probably from its osmotic ef­
fect (Auricchio, et aI., 1963) or by 

chloride diffusion from the intesti­

nal wall (Kern and Struthers, 1966). 
Clinically it produces abdominal 
cramps, distention, flatulence and 
diarrhea. The fermentation products 
also contribute to the resultant acid, 
bloating and frothy diarrhea. 

Interest in the incidence of lactose 
intolerance has been widely reported 
on racial differences of peoples. 
High percentage of incidence in non­
Caucasian adults has been observed 
(Bayless and Rosensweig, 1966; 
Cook and Kajubi, 1966; Troncale et 
aI., 1967; Huang and Bayless, 1968; 
McDonagh, 1970; Kretchmer et al., 
1971; Luyken et aI., 1971). 

The incidence of lactose intole­
rance in Indonesian adults has not 
yet been fully investigated. An esti­
mation by questionnaire on cow's 
milk (lactose) intolerence among 
doctors in Jakarta (Sutedjo, 1971) 

and among doctors and medical stu­
dents in Jogjakarta (Surjono et aI., 
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1971) revealed 20,4% and 19,54% 

respectively. 

The purpose of this study is to 
present the frequency of lactose in­
tolerance by random sampling among 
Indonesian adults by giving an oral 
lactose load. 

MaliieriaJ and methods 

Fifty three healthy volunteers 
were studied during the period of 
September until December 1971, con­
sisting of five doctors and forty­
eight 6th grade medical students, 
ranging in age from 25 to 31 years. 

Their health histories and dietary 
habits were taken, especially con­
cerning symptoms after milk con­
sumption. No diabetic history was 
found. Ten of the volunteers were 
milk intolerant according to their 
complaints. 

Lactose tolerance test (LTT) was 
performed by the method of Hage­
dorn·Jensen. Fifty grams of lactose 
(E. Merck) dissolved in 400 ml. of 
water were administered to fastings 
individuals. Fingertip capillary 
blood was obtained before ingestion 
and after 30, 60, 90 and 120 minutes. 
The blood was collected in a mixture 
of sodium fluoride and immediately 
analyzed for glucose concentration. 

A rise of 25 mg. per 100 ml. or 
more over the fasting blood glucose 
level was considered normal. 

The results of lactose tolerance 
tests have been shown to correlate 
well wi tli lactase enzyme levels as 
noted on biopsy speciments (McMi. 
chael et aI., 1965; Danovitch, 1966; 

Bayless and Rosensweig, 1967). 

Therefore, subnormal response to 
LTT (rise of less than 25 mg. per 
100 mI.) is compatible with lactose 
intolerance or lactase deficiency (Po­
ley, 1970; McDonagh, 1970). 

Glucose-galactose tolerance tests 
could not be performed due to lack 
of facilities. 

Rcsulh 

The average maximum rise in 
blood sugar of 53 cases after oral 
lactose load is 11,1 mg. per 100 ml., 
ranging from 0 - 54 mg. per 100 

m!. Range of blood glucose levels in 
maximum rise of cases can be seen 
in table. 

Out of 53 cases, 48 (90,%) are lac­
tose intolerant as shown by their 
subnormal response to LTT. Varying 
degrees of abdominal discomfort, 
flatulence and diarrhea occur in this 
group. Mean maximum rise in blood 
glucose of this group is 7,8 mg. per 
100 mI., ranging from 0 to 24 mg. 

Five cases are lactose tolerant 
with an average maximum rise in 
blood glucose of 38 mg. per 100 

ml. (ranging from 28 to 54 mg%) . 
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'7'ASLE: Ro!a-tion bc;ween range 0/ blood glucose levels ':I'� maximwn r;sc and 
tm-mber 0/ cases, 

Maximum rise in blood glucose 

I (mgm. per 100 mI.) 
�w:�er of _ _ ca

_

s

_

e

_

s ____ ___ _ _ 

less than 10 
10 - 24 
more than 25 

total 

Ten cases which had previous his­
tories of milk intolerance were pro­
ved to be indeed lactose intolerant. 
Of the remaining 43 cases who could 
tolerate a glass of milk, 38 (88,4%) 
revealed subnormal response to LTT. 

Out of 13 cases belonging to the 
milk consuming group, only 1 is lac­
tose tolerant, whereas 4 out of 40 
cases of a non-milk consuming group 
show normal response after LTT. 

This result indicates that lactose 
intolerance can occur in people either 
with milk drinking or non milk drink­
ing habits. 

Discussion 
The incidence of abnormal lactose 

tolerance of our adult subjects being 
90,6%, is comparable to stUdies done 
by others in coloured races. The pre­
valence noted among Negroes is: 
70% of United States Negroes (Bay­
less and Rosensweig, 1966); 88% of 
Bantu tribesmen in Uganda (Cook 
Kajubi, 1966); 99% of Yoruba group 
in Nigeria (Kretchmer et. aI., 1971) ; 
100% of Bushnegroes in Surinam 
(Luyken et al., 1971) . 

29 
19 

5 
53 

In Oriental adults living in the 
United States, Huang and Bayless 
(1968) found an incidence of 95%. 

Similar findings have been reported 
by Chung and McGill (1968) in Chi­
nese; Korea and Japanese. Troncale 
et al. (1967) demonstrated that al­
most 100% of Thai adults have lac­
tase deficiency. 

The etiology of high prevalence of 
lactase intolerance in adults is not 
clear. Ferguson and Maxwell (1967) 
concluded that lactase deficiency is 
probably a hereditary disease, 
transmitted as an autosomal reces­
sive. Huang and Bayless (1968) pro­
posed a genetic factor whereby 
adult type of lactase may not occur 
after weaning. This is supported by 
evidence that the ability to digest 
a laetose decreases with increasing 
age. Study done on Thai subjects 
under 3 months old indicated 30% 
of abnormal lactose tolerance. Data 
collected during a year on a group 
of children to whom powdered milk 
was supplied as a Bupplement, show-



52 ACHMAD SURJONO ET AL. 

ed that after 18 months of age the 
percentage of abnormal lactose tole· 
rance increased from 30 to 70 per· 
cent (Varavithya, 1971). 

Surjono et a!. (1972) found 31,4% 
among healthy Indonesian neonates 
had subnormal response to lactose 
tolerance, whereas in pre-school an 
incidence of 72% has been observed 
by Suharjono et a!. (1971). 

Various authors are in favour of 
assuming a genetic origin of lactase 
deficiency regardless of environmen­
tal situations, so the incidence to 
certain races or ethnic groups. In 
case of certain people, however, high 
intestinal lactase activity persist 
throughout life, which does not ge­
nerally occur. 

Inflammatory and degenerative 
processes involving the small intesti­
nal mucosa often cause a secondary 
lactase deficiency. This is seen e.g. 
in celiac disease, tropical sprue, ul­
cerative colitis, regional enteritis, 
giardiasis (Bayless and Christopher, 
1969; Poley, 1970). After treatment 
of the primary disease, the lactase 
activity usually returns to normal 
values. 

In protein-calorie malnutrition a 
high percentage of lactose intolerance 
is also found (Bowie et a!., 1963; 
Prinsloo et a!., 1969; James, 1970; 
Swioto et a!., 1971). 

From the case histories of our 
study, it is evident that milk-drink­
Ing habit does not affect lactase le-

vels. Similar findings have been re­
ported by Varavithya (1971). Main­
tenance of an adequate nutritional 
status by continued milk ingestion 
during childhood might delay, for a 
few years, the apparent onset of ina­
dequate lactose digestion (Bayless 
et a!., 1971). 

The clinical manifestations of lac­
tose intolerance are extremely va­
riable. Many cases produce nausea, 
fullness, vomiting, abdominal cramps, 
flatulence or diarrhea after drinking 
of milk or a lactose solution. In some 
cases the symptoms are very mild 
or even absent; in others they are 
severe and easily induced by only a 
small amount of milk. The symp· 
toms probably depend on how much 
lactose is ingested, how fast it enters 
the intestine, how severe the enzy­
me deficiency is and other factors 
not yet evaluated (Welsh et al., 1966; 
Littman, 1966). 

As seen from our subjects, 38 out 
of 43 persons who could still tolerate 
a reasonable amount of milk are 
'lactase-deficients' shown by subnor­
mal response to lactose tolerance 
test. However, milk containg a low 
quantity of lactose must be consi­
dered in certain conditions e.g. in 
infants with chronic diarrhea, post­
gastroenteritis, condition of protein­
calorie malnutrion, etc. The other 10 
'lactase·deficients' avoid to drink 
milk because of the unpleasant ef­
fects. Previously, this condition was 
diagnosed as allergic, neurotic or ir­
ritable colon syndrome. 
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High prevalence of lactose intole­
rance was noted among healthy In­
donesian adults, comparable with 
findings on other non-Caucasians. 
This incidence may be due to genetic 

or ethnic predisposition although 
infectious diseases particularly gas­

troenteritis, protein-calorie malnu­

trition and non or low milk consump­
tion during childhood can not be 
excluded as the etiology of adult lac­
tase deficiency in this country. 

Cases with complaints of abdomi­
nal discomfort or diarrhea after 

ingestion of a certain amount of 

milk seem to be lactose intolerant 
indeed. 

Summary and conclusions 

Lactose tolerance test was per­
formed on 53 healthy Indonesian 
adults. It revealed that 48 (90,6 %) 

were lactose intolerant as shown by 
symptoms after . ingestion of 50 
grams of lactose and by the subnor­
mal response to lactose tolerance 

test. 

Although high prevalence of lac­

tose intolerance is found, various 
people can tolerate a certain amount 

of milk without evidence of uncom­
fortable affects. 
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