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The ratio of the concentration of bile acids, particularly chenodeoxy-
cholic acid to cholesterol, appears to be relevant to the appearance and
disappearance of cholesterol gallstones (1, 2). Several papers (3, 4, 5) have
had encouraging success with psyllium seed hydrocolloid and lignin in
altering the amount of chenodeoxycholic acid and deoxycholic in the
body pool or concentration in bile. Heaton and his colleagues have shown
that bran (6) decreased the proportion of deoxycholic acid in human bile
with a relative increase in the proportion of chenodeoxycholic acid. They
were unable to demonstrate any such effect of lignin on biliary bile acids
(7.

In this study the effects of psyllium hydrocolloid and lignin on bile
composition have been investigated.

Material and methods

Two groups of Swedish patients with uncomplicated cholesterol gallstone
disease were studied; one group of 10 and a second group of 11. Three quarters of
both groups were female, and the age distribution was 30 to 71 years (median age 53
years), Both groups were taking their habitual diet before and during treatment
with either lignin 2 g t.i.d. or psyllium hydrocolloid 10 g t.i.d. The lignin was Indulin
AT, a gift from Westvaco, Charleston, South Carolina, U.S.A.; the psyllium hydro-
colloid (metamucil) was obtained from G. D. Searle & Co. Fasting samples of bile
were obtained before treatment following intubation. Duodenal bile was sampled
without stimulation of the gallbladder. After three weeks of treatment hepatic bile
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Was sampled from the common bile duct through the cystic duct. The samples of
pile so obtained were frozen on aspiration and stored at —20 °C before being packed
In solid carbon dioxide in an insulated box and transported by air. The total sample
was extracted twice with 10 volumes of isopropanol at 60° for 30 minutes and the
extracts pooled.

The bile acid conjugates were hydrolysed and measured as methyl ketone
derivatives using a modification (8) of the method of Evrard and Janssen (9) on a
Pye Series 104 Gas Chromatograph; 2, 2 dimethoxy propane being used as methyla-
ting agent.

Cholesterol was measured as free cholesterol using stigmasterol as internal
standard, with similar gas chromatographic conditions to those used for the separa-
tion of bile acid methyl ketones.

Phospholipid was measured using the method of Meun and Smith (10). Inorga-
lic phophorus was measured using the method of Kuttner and Lichtenstein (11).

The effect of storage on phospholipid concentration in duodenal bile was inve-
stigated, using bile aspirated during a Lund Test Meal. Aliguots were either stored
frozen at — 20° or diluted in isopropanol prior to storage at -20°. Storage time varied
from 2-4 months.

Results

The effect of storage on biliary phospholipid can be seen in table 1. The
mean fall in phospholipid concentration was 7 %. This fall is much less
than reported by Murison (12) who found losses of as much as 50% in 4
weeks. The inorganic phosphorus increased in some of these samples. In
some of the more dilute biles, the phospholipid concentration expressed
as a molar percentage fraction of the total bile acids plus cholesterol plus
bhospholipid was very low, i.e. 2-10%. In these samples the inorganic
Phosphorus levels in the bile were in general higher (2-6 mmols/1) than in
others (0.1-1.5 mmols/1). It was felt that there had been a loss of phospholi-
pid phosphorus in some samples and so it was thought to be inappropriate
to report phospholipid concentrations or use triangular coordinate analy-
sis in this study.

Biliary bile acid and cholesterol concentrations on the different dietary
regimes are shown in table 2. The increased concentration of cholesterol,
total bile acids and individual bile acids after treatment reflect the
sampling site. Paired data were analysed using Wilcoxon’s matched pairs
signed rank test. There is no effect of either psyllium hydrocolloid or
lignin on the lithocholic, chenodeoxycholic, deoxycholic or cholic acid
content of the bile. The ratio of bile acid to cholesterol is uninfluenced by
treatment.

Discussion

Our results for phospholipids underlines the warning by Murison and
his colleagues (12). The loss of phospholipid phosphorus in the more dilute
biles may be caused by biliary alkaline phosphatases in the duodenum. To
an extent the large losses observed by Murison (12) can be overcome by
using isopropanol rather than the Folch extraction method. The Folch
extraction method fails to extract the more polar lysolecithin, which is a
decomposition product which results from storage.

Previous authors have reported alterations in bile acid patterns by
dietary psyllium hydrocolloid and lignin in animals and humans (3, 4, 5).
Such effects have not been demonstrated in the group studied here. This is
in accord in part with the results of Heaton (7) for lignin.
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The reasons may be methodological: we used gas liquid chromatogra-
phy whereas the other authors used thin layer chromatography to separate
the two bile acids chenodeoxycholic and deoxycholic acid. Clear separa-
tion of these two is important and may be easier using gas liquid chroma-
tography. There may be species differences with different biliary lipid
metabolism in man, the rat and the hamster. In the animal experiments
the lignin and psyllium seed husk were given as 4-5% of the diet. It is
unlikely that 6 g of lignin or 30 g of ispaghula reach that proportion of the
diets in our subjects. However, Beher (4) obtained effects on the deoxy-
cholic acid pool with 12 g/day.

Whereas other authors have been able to modify the biliary bile acid
composition using lignin and psyllium seed husk, we have been unable to
achieve such change.

Summary

Animal experiments suggest that supplementing the diet with either psyllium
seed husk or lignin alters the ratio of deoxycholic acid to chenodeoxycholic in bile.
In this study dosages of psyllium seed husk or lignin acceptable to patients with
gallstones do not appear to alter the relative amounts of cholesterol, or individual
bile acids in the bile.

Zusammenfassung

Die Ergebnisse von Experimenten mit Tieren fithren zu der Feststellung, daf
ein Fitterungszusatz von entweder Psyllium-Samenkernen oder Lignin das Ver-
héltnis von Desoxycholsiure zu Chenodesoxycholsdure in der Galle éndert. In
dieser Untersuchung scheint bei Patienten mit Gallensteinen eine akzeptable Dosis
von Psyllium-Samenkernen oder Lignin die relativen Mengen von in der Galle
befindlichem Cholesterin oder den einzeln verschiedenen Gallensduren nicht zu
andern.
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