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ISOLATION OF A POTENT CHOLES-
TEROL NUCLEATING-PROMOTING AC-
TIVITY FROM HUMAN GALLBLADDER
BILE: ROLE IN THE PATHOGENESIS OF
GALLSTONE DISEASE. Groen AK, Noordam
CH, Drapers JAG, et al. Hepatology 1990;11:525-
533.

Gallbladder bile contains nucleating-promoting
activity that binds to concanavalin A. The activity
was found in gallbladder bile from cholesterol gall-
stone patients but also in gallbladder bile from pa-
tients without stones and patients with pigment
stones. Bile from patients with multiple cholesterol
gallstones contained high concanavalin A-binding
nucleation-promoting activity. The activity was
much lower in bile samples from pigment stone pa-
tients, patients without stoncs and patients with a
solitary cholesterol stone. Serum contained very lit-
tle activity and no concanavalin A-binding nucle-
ation-promoting activity could be demonstrated in
gallbladder mucosa. This suggests that concanavalin
A-binding nucleation promoter is produced in the
liver or bile duct epithelium. The activity was fully
resistant to digestion with pronase but was heat
labile and could be destroyed by prolonged incu-
bation with a mixed glycosidase preparation indi-
cating that sugar residues are important for this ac-
tivity. On a Supcrosc 12 gel permcation column,
promoting activity eluted in two major peaks at ap‘
parent molecular weights of 150 = 30 kD (n
5) and < 5 kD, respectively.

The mobility on the column was not influenced
by pronase digestion. The factor with the higher
molecular weight could be isolated further by pol-
yacrylamide gel clectrophoresis under nondenatur-
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ing conditions. On sodium dodecyl sulfate-polya-
crylamide gel clectrophoresis, the apparent molec-
ular weight of the glycoprotein was 130 kD. In
conclusion, gallbladder bile contains nucleating-
promoting activity that binds to concanavalin A.
The activity is increased in bile from patients with
multiple cholesterol gallstones and could therefore
play an important role in the pathogenesis of gall-
stone discase.

Comment

Abnormal rapid nucleation of cholesterol from
supersaturated gallbladder bile is of key importance
in primary gallstone formation. However, the de-
gree of supersaturation in bile is not related to the
presence of cholesterol crystals or to the time re-
quired for their nucleation. Therefore, nucleation-
promoting factors in lithogenic bile have been pos-
tulated.

Groen et al. have isolated by concanavaline A-
Sepharose chromatography of gallbladder bile a
glucosc-/mannose-containing 130-kD glycoprotein
with strong cholesterol nucleation-promoting ac-
tivity of model biles. The activity was found in the
majoritv of gallbladder biles investigated and high
nuclcation- promotmg activity titers were observed
in biles from patlcnts with multiple cholesterol
stones. The activity titer in bile was not correlated
to total protcin content, cholesterol saturation
index and total lipid concentration. Furthermore
and more important, according to a prior publi-
cation of the authors (Clin Chim Acta
1987;165:292-302), no corrclation between the
nucleating promoting activity titer and the choles-
terol nucleation time has been observed. The data
of Groen ct al. are of particular interest and the
rclationship between the 130-kD glycoprotein and
the pathogenesis of multiple cholesterol gallstones
scems to be evident.

The low nucleation-promoting activity titer in
biles from patients with solitary cholesterol stones,
indistinguishable from the titers in biles of patients
with pigment stones or no stones, is surprising and
difficult to explain. It points to an exclusive role of
the isolated glvcoprotein in the pathogenesis of
multiple cholesterol gallstoncs.

However, the finding of low-activity titers in
biles of patients with solitary cholesterol gallstones
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and the missing correlation between activity titer
and cholesterol nucleation time clearly shows that
the 130-kD glycoprotein could not be the sole nu-
cleation-promoting factor. This underscores the
multifactorial etiology of cholesterol gallstone dis-
case and should stimulate further investigation of
the pathophysiology of cholesterol gallstone for-
mation.

Dieter Jiingst, M.D.
Munich, Federal Republic of Germany
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