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The Role of Phospholipase A in Gallstone Formation

SATINDRA K. GOSWAMI, PH.D.,,

CHOLESTEROL IS THE MAIN COM-
PONENT of human gallstones. It is held
in solution in bile by mixed micelles of
lecithin and bile salts [1]. Presence of
both lecithin and bile salts are e:sential for
the solubilization of cholesterol in bile [2].
Normal human gallbladder bile is almost
saturated with cholesterol [3]. Therefore,
a small change in lecithin concentration
might disturb the micellar solubility of cho-
lesterol. Bacterial degradation of lecithin
lowers the solubility of cholesterol in bile
[4]. The conversion of lecithin to lysoleci-
thin and fatty acids may be catalyzed by
the enzyme phospholipase A. This enzyme
is a normal component of pancreatic secre-
tion, and the presence of this enzyme has
been demonstrated in duodenal contents
of man [5]. It has also been demonstrated
i vitro that if the fatty acids liberated by
the action of phospholipase A are removed
from the micellar mixture, lysolecithin
alone would not be able to hold the choles-
terol in solution and hence the latter will
be precipitated [6]. The absorption of fatty
acids, liberated by the hydrolysis of leci-
thin in vitro, by the gallbladder has been
demonstrated with the guinea pig gall-
bladder [7]. The presence of phospholipase
A activity of human gallbladder bile from
patients with gallstones and chronic
cholecystitis has not been determined.
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MATERIALS AND METHODS

Bile samples from 40 patients with gall-
stones were collected by puncture of the
gallbladder during operation. An aliquot
was immediately cultured in media
amenable to growth of aerobic and anaer-
obic bacteria and the rest was frozen and
stored at — 16° for further analysis.

Pure lecithin, lysolecithin, and glycine
{Sigma Chemical Co., St. Louis, MO),
boric acid, potassium hydroxide, sodium
deoxycholate, chloroform, and methanol
(Matheson, Coleman and Bell, Norwood,
OH) were used in the chemical determina-
tions.

The incubation system consisted of a
buffer diluent, substrate, and enzyme
source [5]. The diluent was a mixture of
0.1 M glycine in 0.05 M borate buffer, pH
8.45. This was prepared as follows: 0.6184
g of boric acid was dissolved in 100 ml
water and 1.502 g of glycine was added to
it and dissolved. Potassium hydroxide solu-
tion was then added until the pH of 8.45
at 200 ml was reached.

The substrate contained 25 mg lecithin
and 20 mg sodium deoxycholate in 4 ml
glyeine borate buffer. Three tubes were
taken for each specimen of gallbladder bile
tested. The first two tubes contained 1 ml
of the enzyme source (gallbladder bile di-
luted 1:25 with the glycerine borate buffer)
mixed with 1 ml of buffer. The third tube
served as the control and contained 2 ml
of buffer. All the tubes were preheated at
55°C for 30 min in a water bath and then
the incubation was continued by adding 4
ml of substrate in the first and the third
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tubes and 4 ml of buffer in the second tube
at the same temperature for 1 hr.

Phospholipids were extracted from 1 ml
of the incubation mixture with 19 ml
chloroform-methanol 2:1 (VIV). The cho-
loroform phase was then evaporated to
dryness under nitrogen at 40°C. The lipid
was redissolved immediately in 0.2 ml of
chloroform; 0.04 ml was spotted in dupli-
cate on a 20 X 20-cm precoated thin-layer
plate silica gel F-254 of 0.25-mm thickness
(E. Merck, A.G., Darmstadt, Germany,
distributed by Brinkmann Instruments,
Inc., Westbury, NY) to form a band 2
em wide. Chromatograms were developed
by means of chloroform-methanol-water
(65:25:4 vol). Lecithin and lysolecithin
were identified by running standards and
spraying the plate with copper-molyb-
denum spray reagent [8].

RESULTS AND DISCUSSION

Samples of human gallbladder bile from
40 patients were cultured for aerobic and
anaerobic bacteria. Samples of gallbladder
bile from 30 patients had no bacterial
growth. Four of these patients had acute
cholecystitis and 26 chronic cholecystitis.
Bacterial growth was noted in cultures of
bile samples from 10 patients four of whom
had acute cholecystitis and six ehronic cho-
lecystitis. None of the tubes of the samples
tested showed the presence of lysolecithin
in the ehromatogram which proves the ab-
sence of phospholipase A in gallbladder
bile of gallstone patients at the time of op-
eration in patients with acute and chronic
cholecystitis with and without bacterial
growth.

Our inability to demonstrate phospho-
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lipase A in the bile of 40 consecutive pa-
tients with cholecystitis leads us to believe
that it is unlikely that phospholipase A has
a significant role in gallstone formation in
man.

SUMMARY

Gallbladder bile of patients with gall-
stones having acute or chronic cholecystitis
were examined for phospholipase A activ-
ity. None of the specimens tested showed
any sign of this enzyme. It is unlikely that
the mechanism of gallstone formation in
patients with acute and chronic cholecys-
titis involves phospholipase A.
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