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Effect of a Simethicone-Containing Tablet 
on Colonic Gas Elimination in Breath 

CARLOS H. LIFSCHITZ, MD, CHARLES S. IRVING, PhD and E. O'BRIAN SMITH, PhD 

The effect of a tablet containing the antiflatulent, simethicone, on intestinal hydrogen (H2) 
elimination in breath was studied. In three trials, normal subjects (age 12-52 years) 
received, on subsequent days, lactulose or lactulose with two tablets of either simethicone 
or placebo in randomized order. Breath samples were collected over 210 min and analyzed 
by gas chromatography for H2. The time course of H2 expiration above baseline levels 
was calculated and compared for the three tests. No significant differences in transit time 
were found. Cumulative H2 expiration was significantly lower after simethicone compared 
to placebo. H2 production from stool incubated with simethicone or placebo indicated 
that the drug had no effect in reducing the fermentative production of H2 in vitro. 
Interestingly, the vehicle present in the tablets could be fermented by intestinal bacteria. 
Simethicone reduced the amount of H2 eliminated in breath, but this effect was offset 
partially by 1-12 production from the fermentation of unabsorbable substances used in the 
formulation of the tablets. 

Simethicone is an organopolysiloxane which has 
been used to decrease foaming in endoscopic stud- 
ies (1) and to reduce distention, bloating, and bor- 
borygmus in symptomatic patients (2). Other inves- 
tigators have reported that simethicone accelerates 
the stomach-to-anus gas transit time (3). 

Intestinal gas is known to result from swallowed 
air which is not eliminated by belching, from carbon 
dioxide produced in the transformation of the bicar- 
bonate secreted into the intestinal lumen (2), and as 
the consequence of fermentation of unabsorbed 
carbohydrate by intestinal bacteria (4). The only 
source of H2 in the body is the bacterial intestinal 
fermentation of unabsorbed carbohydrate (5) and 
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glycoproteins (6). The concentration of H2 in the 
intestine is represented by levels of H2 in breath, 
and the breath H2 response within the same individ- 
ual, following ingestion of a nonabsorbable carbo- 
hydrate, is reproducible (7). A fraction of the H2 
produced in the colon is eliminated as flatus; the 
remainder is absorbed through the intestinal muco- 
sa, carried in the blood to the lungs, and exhaled in 
breath where it can be measured (5). 

Simethicone may affect intestinal gas formation 
and/or elimination by decreasing gas formation; 
increasing gas elimination in breath; increasing 
elimination in flatus; affecting the bacterial flora 
resulting in the production of other gases, eg, 
methane; or a combination of the above. We stud- 
ied the early effect of simethicone on intestinal H2 
elimination of sampling breath during 31/2 hr follow- 
ing the ingestion of a nonabsorbable carbohydrate. 

MATERIALS AND METHODS 

Experimental Design. Fifteen healthy individuals (12 
females, 3 males; mean age 29 -+ 10 years, range 12-52 
years), who were able to produce H2 after the ingestion of 
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the nonabsorbable carbohydrate, lactulose (Cephulac 
syrup; Merrel-Dow Pharmaceuticals, Inc., Cincinnati, 
Ohio) were studied on three occasions, one to three days 
apart. All studies were performed in the morning after an 
overnight fast. On each of the three days, the volunteers 
ingested 10 g of lactulose with 20 cc of water. The order in 
which the tests were performed was selected at random. 
On one of the three test days, individuals also ingested 
two tablets containing the antiflatulent, simethicone (My- 
licon-80; Stuart Pharmaceuticals, Wilmington, Delaware) 
in addition to the lactulose. On a different day, following 
the ingestion of lactulose, the volunteers received two 
tablets of "placebo" which contained polyvinylpyrro.li- 
done, talc, FD&C #3 dye, and hydrolyzed cereal solids 
(largely pentasaccharides, which would not be absorbed 
by the small bowel), exactly the same substances as 
contained in the Mylicon-80 tablets, except for the active 
ingredient, simethicone. Both placebo and Mylicon-80 
tablets had been prepared by the same laboratory. The 
placebo tablets weighed 0.857 g. 

The study was approved by the Baylor College of 
Medicine Institutional Review Board for Human Re- 
search. 

Sampling Procedure and Analysis. End-expiratory 
breath samples were collected with a face mask. Twenty- 
milliliter samples were obtained immed!ately before the 
ingestion oflactulose and at 60, 90, 120, 15G 180, and 210 
min. Samples were analyzed for Hz and CO2 by gas 
chromatography as described by Niu et al (8), and breath 
H2 concentrations, expressed in parts per million (ppm), 
were normalized to alveolar CO2 tO reduce variability. 

The foll6wing parameters were determined! (1) the 
highest H2 level obtained (peak breath H2 level), (2) the 
time'at which the peak breath H2 level was achieved, (3) 
the time at which the first breath H2 elevation over 
baseline was observed, and (4) the percent difference 
between subjects in cumulative excretion, as represented 
by the areas under the curve obtained after the ingestion 
of lactulose alone (L), lactulose and placebo (L+P), and 
lactulose and the tablet containing simethicone (L+S). 

Effect of Simethicon e In Vitro. Twenty-gram aliquots of 
three stool samples were homogenized with 40 ml of 0.1 
M phosphate-buffered saline (pH 7.0). Four-milliliter ali- 
quots were placed in eight 15-ml Vacutainers | to which 1 
ml of !.25% lactulose solution was added. Vacutainers 
were separated into pairs. Added to one of the pairs was 
200 mg of crushed placebo tablets; to another, 200 mg of 
crushed tablets containing simethicone; an d to the third, 
40 mg of pure simethicone in a 2.4% water solution. The 
amount of simethicone present in 201J mg of the crushed 
tablet was calculated t0 be 18.73 rag, assuming a uniform 
distribution of the drug. The Vacutainer then was sealed 
with a rubber stopper and incubated in a water bath for 1 
hr at 37 ~ C. At the end of the incubation period, the gas 
formed was displaced into a syringe b~y the addition of 
water to the Vacutainer (7). Samples were analyzed for 
H2, and results from the duplicate samples were aver- 
aged, 

Data Analysis. Repeated measures of analysis of vari- 
ance were used to compare groups with respect to the 
time of peak breath H2 level and area under the breath 
test curve, which was calculated from the time of the first 

H2 elevation over baseline. Student's t test was used to 
analyze the group responses to lactulose, lactulose and 
placebo, and lactulose and simethicone. Paired t test was 
used to compare the cumulative breath H2 excretion (area 
under the curve) obtained for each individual after each 
test. All data are presented as means and standard 
deviations. 

RESULTS 

Data from all 15 subjects were used (30 breath 
tests) for the comparison of breath tests obtained 
after the ingestion of  placebo and simethicone tab- 
lets. Because of  technical problems, one breath test 
obtained after lactulose ingestion alone could not be 
analyzed. Therefore ,  data from 14 subjects (42 
breath testsl were used for all analyses that includ- 
ed the ingestion of  just  lactulose. 

As expected,  there was great interindividual vari- 
ability in regard to the peak breath H2 level. The 
range was 8-104 ppm when lactulose alone was 
given, 8-178 ppm when placebo was added, and 2- 
141 ppm when simethicone was given, which was 
reflected in the cumulative recovery  of  H2 in 
breath. Inter indMdual  variability also was ob- 
served in response to the administration of placebo 
and simethicone. 

The mean cumulative recovery  of  H2 in breath 
after the ingestion of simethicone was 27% lower 
than after the administration of  lactulose alone, but  
these differences were not statistically significant 
(Table l). The mean cumulative recovery of  H2 in 
breath after the administration of placebo was 39% 
greater than after lactulose administration alone but 
again this difference was not significant. However .  
after simethicone administration, cumulative breath 
H2 was 47% lower than that obtained after the 
ingestion of placebo (p < 0.05). 

Two different responses to the administration of 
placebo were observed.  Eight of  14 individuals 
(57%) responded to placebo With an 104% elevation 
of H2 excretion in breath (P < 0.05) (Figure IA). 
When simethicone was administered to these volun- 
teers, all experienced a decrease in breath H2 
excretion (mean 61%) (P < 0.05). Six other  subjects 
experienced a nonsignificant decrease in breath H2 
when placebo was administered. Among these sub- 
jects,  three experienced a nonsignificant elevation 
of breath H2 when simethicone was given with 
lactulose (Figure IB), while three others experi- 
enced a significant decrease When simethicone was 
administered together with lactulose (Figure 1C). 

The mouth to cecum transit time was similar 
among the control,  the placebo, and the simethi- 
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Fig 1. Cumulative recovery of breath H2 (ppm x min) after the ingestion of 10 g of lactulose (L), 10 g of 
lactulose and placebo tablets (L + P), and 10 g of lactulose and sirnethicone tablets (L + S) in 14 healthy 
volunteers. Means are depicted by the thicker lines. (A) Compared to the amount of H 2 produced when L 
was given alone, these subjects had a significant increase in breath H2 when L and P were given, and a 
significant decrease when L and S were administered (P < 0.05). (B) These subjects had practically no 
change in breath He when P was added to L and a nonsignificant elevation in breath H2 when L and S were 
administered. (C) These subjects had a nonsignificant decrease in breath He when L and P were 
administered, but experienced a significant decrease in breath H2 when S was added (P < 0.05). 

cone trials (Table 1), as determined by the times at 
which the first elevation of breath H2 occurred. 

Analysis of stool incubates indicated that the 
amount of H2 produced with lactulose alone was 
similar to that produced when pure simethicone was 
added and that the amount of H2 produced when the 
placebo tablet was introduced was almost identiCal 
to that obtained when the tablet containing simethi- 
cone was used (Table 1). The results of these 
analyses indicate that substances contained in the 
placebo tablets, and therefore in the simethicone 
tablets, were fermented by intestinal bacteria and 
H2 was produced. 

DISCUSSION 

The absence of a significant decrease in breath H2 
after lactulose and simethicone administration com- 
pared to the amount produced when the nonabsorb- 
able carbohydrate lactulose was given alone, is in 
contrast to a study which demonstrated a significant 
reduction in breath H2 levels when activated char- 
coal was administered together with a high gas- 
producing bean meal (9). We observed that simethi- 
cone produced a significant decrease in breath H2 

excretion only when the gas output was compared 
to the amount produced after the administration of 
lactulose and placebo tablets. The Offset of the 
possible antiflatulent effect of simethicone after 
ingestion of lactulose alone may have been due, in 
part, to the fermentation of nonabsorbablesub- 
stances contained in the tablet. In fact, simethi- 
cone, which is an antifoaming organopolysiloxane, 
comes in tablets which contain, in addition to 80 mg 

TABLE 1. HYDROGEN DATA FROM BREATH SAMPLES AND 
STOOL INCUBATION* 

L +  
L L + P L + S pure S 

Mouth to cecum !82 (52)t 154 (58) 182 (58) 
transit time 
(min) 

Peak breath Hz 62 (3!) 83.(58) 58 (43) 
(ppm) 

Breath: cumulative 2609 3621:~ !9055 
H2 recovery (1806) ( 2 8 3 7 )  (1537) 
(ppm x rain) 

Stool: Hz recovery 1 1 , 5 4 8  25,189 24,919 13,538 
(ppm) (18,421) (34,515) (32,356) (21,714) 

*L = lactulose; P = placebo; 
tMean (SD). 
SP < 0.05. 

S = simethicone. 
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of the active drug, substances which would not be 
absorbed in the small bowel, and therefore would 
reach the colon where bacterial flora would ferment 
them and produce gas. In vitro stool incubations 
demonstrated that simethicone and placebo tablets 
contained substances that could be fermented by 
intestinal bacterial flora such that 200 mg of the 
tablet doubled the amount of H2 produced. The fact 
that H2 production was increased in vitro makes it 
unlikely that the elevation observed in breath H2 
could be attributed to an effect on the partition of 
colonic gas, ie, an increased amount of H2 eliminat- 
ed in breath as compared to that eliminated in 
flatus. This experiment also demonstrated that si- 
methicone had no effect in reducing H2 production 
in vitro, as almost equal amounts of gas were 
obtained from the stool incubation whether or not 
pure simethicone was added. However, the possi- 
ble mixing effect of peristalsis was not present in the 
in vitro experiment. 

Interestingly, the volunteers could be grouped 
according to their breath H2 response to the admin- 
istration of the placebo tablets together with the 
lactulose: some individuals more than doubled their 
breath H2 response to 10 g of lactulose when two 
tablets of placebo (1.7 g) were administered, while 
other subjects did not experience significant 
change. Individuals did not differ from each other in 
the peak amount of H2 produced, the time of its 
appearance, or the cumulative breath recovery of 
H2. 

The findings reported by Perman et al (10) in 
regard to the relationship between the amount of 
carbohydrate malabsorbed, colonic pH, and H2 
production may explain the responses to the tablets 
of those subjects who did not experience an eleva- 
tion of breath H2 with the administration of placebo 
tabletS, tt is possible that these subjects produced 
maximal H2 levels on the day of the first test arid 
were unable to increase H2 output on receipt of an 
additional large amount of fermentable substrate on 
a subsequent day. Colonic accumulation of volatile 
fatty acids, produced by colonic fermentation of 
nonabsorbable substances when the test was re- 
peated, may have decreased the colonic pH to a 
point which resulted in inhibition of the bacterial 
enzymes that control fermentation processes. 

To determine the mechanism of action of simethi- 
cone, Danhof and Stavola (3) performed studies in a 
series of individuals in whom they measured the 
intestinal oxygen and nitrogen transit time with and 
without the administration of the drug in tablet 

form, after nasogastric and rectal intubation. They 
found that simethicone had no effect on the total 
volume of gas recovered, the number of flatus 
passages, or the average volume per passage. Tl'iere 
was, however, a trend which indicated that simethb 
cone accelerated the transit of gas through the 
intestine. 

In the present study, there was no difference in 
gastrocecum transit time among subjects when they 
received lactulose alone, lactulose and placebo , or 
lactuiose and simethicone. Although 54% of the 
subjects had a faster intestinal transit after the 
administration of placebo, compared to the admin- 
istration of lactulose alone, the differences were not 
statistically Significant and could be attributed to 
daily variation. 

As none of the subjects complained of any symp- 
toms related to flatulence from the ingestion of 10 g 
of lactulose, subjective effects of simethicone were 
not recorded. It appears that in certain subjects, 
simethicone may have an effect in the reduction of 
the amount of H2 eliminated in breath, which could 
represent decreased production of intestinal gas or 
increased rectal elimination. This effect is masked 
partially, however, as the drug is administered in 
combination with substances that can be fermented 
by intestinal bacteria and increase the amount of 
gas present in the intestine. 
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