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Ozet: TURK TOPLUMUNDA HIDROJEN GAZI
URETIM]

Laktaz yetmezligi prevalans: yaklasik %80 olan Tiirk
toplumanda hidrojen gaz: iiretimi H, nefes teti yonte-
miyle belirlendi. Bu test ortalama yast 26.7 yil (%13-
65 yaglar: arasinda) olan 161 saghkl: kisiye uygulan-
di. 161 denegin 75'i erkek, 86"s1 kadindr ve ¢alisma
oncesi bir ay siiresince herhangi bir antibiyotik alma-
muglardr. Hidrojen nefes testi bir gece aglik sonras:
250 ml musluk suyunda eritilmis 20 gr. laktulozun
oral alinmast sonrast uygulandi. Bu disakkardiin
alinmasindan énce ve sonra, ekspirasyon sonu hava, 3
saat stiresince 30 dakikada bir, diigiik hidrojen gaz:
iiretimi olanlar igin ise 4 saat siireyle topland:. Nefes
hidrojen gazi konsantrasyonunda 20 gr. laktuloz
alimy sonrast aglik diizeyine gére 20 ppm'den daha az
artiy oldugunda diigiik hidrojen iiretimi diigiiniildii.
Yiizaltmugbir denegin, 149'unda normal hidrojen iire-
timi (7%92.5), 12'sinde ise diigiik iiretim (%7.5) bulun-
du. Normal hidrojen iiretimi olan 10(7%83) denckte su
yakinmalar gézlendi; karinda distansiyon, agri ve
diare. Bu bulgular emilmeyen karbohidratlarin meta-
bolizmaswnn kolonik bakteriler tarafindan farkl kigi-
lerde degigik olabilecegini gostermektedir.
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Hydrogen gas is not formed by human cellular
metabolism is usually produced in the human
colon by the fermentation of wunabsorbed
carbohydrate with colonic bacteria. About 20%
of hydrogen diffuses through the colon into the
blood, then through the liver, it reaches the lung
and is excreted in the breath. Hydrogen
production is negligible in the small intestine of
normal subjects(1). Production of hydrogen
depends on the presence of the able colonic flora
to produce hydrogen by fermenting malabsorbed
carbohydrate(2).
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Summary: H, production in Turkish population who
has lactase deficiency prevalence of about 80%, was
studied with the lactulose H, breath tests. These tests
were applied to 161 healthy persons. The average age
of these persons was 26.7 years (between the ages of
13 and 65 years). Of the 161 cases, 75 were male and
86 were female. They had not taken any antibiotics
during the last month prior to the study. The
hydrogen breath tests were performed by ingestion of
20 g lactulose diluted with 250 ml tap water after an
overnight fast. Before and after the ingestion of this
disaccharide, the end expiratory air was collected in
30 minutes intervals for 3 hours, in low H, producers
for 4 howurs. An increase less than 20 ppm in breath
H, concentration over fasting level after the ingestion
of 20 g lactulose was considered as low hydrogen
production. Of the 161 persons, 149 were found to be
normal H,  producers (92.5%), and 12 as low
producers (7.5%). In 109 cases of normal H,
producers (73%), and 10 cases of low H, producers
(83%), two of the following complaints were observed
during the tests; abdominal distention, pain and
diarrhea. These findings indicate that the metabolism
of nonabsorbed carbolhydrates by colonic bacteria may
be different in some cases.
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The measurement of hydrogen in the end
expiratory air by interval sampling, has been
used to determine carbohydrate malabsorption,
small bowel bacterial overgrowth and orocaecal
transit time. It is a non-invasive and simple
test. If the colonic bacterial flora is unable to
produce H,; by metabolizing malabsorbed
carbohydrates to hydrogen. This test cannot be
used to determine carbohydrate malabsorption
and oracaecal transit time(3).

The colonic bacterial flora necessary for
production of hydrogen may vary after laxatives,
bowel cleansing and many antibiotics. Breath
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hydrogen excretion is affected also by smoking,
diet, ventilatory rate, exercise, emotional stress,
intestinal motility(4). Some of normal subjects
fail to show an increase of more than 20 ppm
over fasting level in breath hydrogen excretion
after the ingestion of lactulose. The prevalence
of low hydrogen producers in normal population
varies from 0 to 21%(5,6). The differences in
hydrogen production reported by various
researchers may be due to different dietary
habits and ethical differences influencing the
colonic flora(7).

In our previous study, low hydrogen producers
was observed in 14.6% of lactase normal
subjects and 5% of lactase deficient subjects.
The subjects were between the ages of 3-60
years old. There was no low hydrogen producers
in the group of 3 to 6 years.

In this study, the prevalence of low hydrogen
producers was studied in Tirkiye where lactase
deficiency was previously found to be about 80%
by us(8).

MATERIALS and METHODS

161 healthy subjects were studied from a nurse
training collega, a university, a medical school
and relatives of patients. 86 of the subjects were
females and 75males, aged between 13-65 years,
with a mean of 26+1.01 years.

All the subjects were healthy when studied, had
not taken any antibiotics recently, and had had
no gastrointestinal diseases. The diet of the day
prior to test was not controlled. Eating,
drinking, and smoking were prohibited the
morning of the test. All patients sat during the
test in the clinic's library.

After an overnight fast, a lactulose load of
20g/250 ml H,0O was administered to each
subject. Breath samples were obtained before
ingestion of lactulose and every 30 min. for 3
hrs. The subjects who were observed to be low
hydrogen producers after 3 hrs, were observed
for an additional hour. A commercially available
dual bag system was used for collection of the
end expiratory air (Quintron Products).
Hydrogen concentration in the samples was
measured immediately by using hydrogen
chromatograph (Quintron Clinical Microlyzer).
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This instrument was standardized with a gas of
known H, concentration (100 ppm). An increase
less than 20 ppm in breath hydrogen
concentration over fasting level considered as
low hydrogen production. Subjects were asked
to report the occurence of abdominal distention,
colicky pain and diarrhea during three or four
hours after 20 g lactulose administration.

One week after the lactulose test, low hydrogen
producers in the 161 subjects were subjected to
lactose-hydrogen breath test and lactose
tolerance test. After an overnight fast a lactose
load of 50 g/500 ml H,O was given to the low
hydrogen producers who were all above 50 kg of
weight. Breath samples were obtained before
ingestion of lactose and every 30 min. for 3 hrs,
blood samples for 2 hrs. Hydrogen concentration
was measured as described above. Blood sugar
determinations were carried out using the
method Folin Wu. An increase in breath
hydrogen of more than 20 ppm over fasting level
of breath hydrogen was accepted as the
evidence of lactose malabsorption ard normal
hydrogen producers with 50 g lactose. An
increase in the blood sugar level more than 20
mg over basal level of blood sugar considered as
the evidence of normal lactose absorption.

RESULTS

After 161 subjects were loaded with 20 g
lactulose, 149 were found to be normal
hydrogen producers (92.5%) and 12 as low
producers (7.5%). The results are presented in
Table 1 and Table 2. In 109 subjects of normal
hydrogen producers (73%), and 10 subjects of
low hydrogen producers (837%), two of the
following complaints were observed during the
test, abdominal distention, colicky pain and
diarrhea.

12 low hydrogen producers who were previously
subjected to lactulose test, were loaded 50 g
lactose. 8 of these 12 subjects became normal
hydrogen producers. In the remaining 4 subjects
hydrogen concentration was still low. In two of
these four subjects were found to be lactose
malabsorber and the other 2 lactose absorber by
blood sugar measurements.

DISCUSSION

The reason for low hydrogen production in the
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Table 1: Mean Hg Production by two Groups after Ingesti-
onof 20 Grams of Lactulose

Time (min) Producers* Low Producers*
0 04.9110.36 3.75%£1.00
30 11.58+1.90 4.08+£0.93
60 26.89+2.40 5.256+1.01
90 47.36+3.30 8.83%+1.85
120 59.6613.27 8.50£1.99
150 62.12+3.10 7.00£1.64
180 50.97+2.81 6.25+£1.70
210 - 5.42+0.85
240 - 4.75+0.69

*Ho (ppmiSEM)

colon is not clear. It is quite possible several
factor maybe responsible for this phenomenon,
such as intestinal motility, colonic flora, local
colonic pH and amount of carbohydrate giving
for the test(9). Although the different results
may be due to geographical differences and
dietary habits. They can be attributed to
different criteria used to define low producers by
various authors(10).

In our study, an acceptable strict criteria was
used. In determining the prevalence of low
hydrogen producer, it is appropriate to report
type and quantity of carbohydrate used for the
test. In this study, the prevalence of low
hydrogen producers with 20 g lactulose was
found to be 7.5% (in 12 of 161 subjects). In 8 of
these 12 (66.6 %) normal hydrogen production
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Table 2: 161 Healthy Subjects after 20 g. Lactulose

149 (92.5%) subjects 12(7.5%) subjects
Normal Hydrogen Low Hydrogen Producers

Producei/ after 50 g. Lactose

8 suhjects became 4 subjects still Low
Hydrogen Producers Hydrogen Producers
after LTT

2 subjects lactose
Absorber

2 suhjects lactose
Malabsorber

LTT: Lactose Tolerance Test

was observed after loading with 50g lactose.
This finding in these 8 subjects leads us to
think that bacterial metabolism of lactulose,
lactose in the colon may be different in some
cases.

Two of 4 subjects was lactose malabsorber and
the other two lactose absorber according to
lactose tolerance test. One would expect normal
hydrogen production in 2 lactose malabsorber
subjects but these 2 subjects were found to be
low hydrogen producers after lactulose and
lactose loading. As this finding in these 2
subjects indicate, in some people bacterial flora
may not produce enough hydrogen when loaded
with lactulose or lactose, or may consume the
produced hydrogen(11).
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