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Cholesterolosis Is Not Associaled With High
Cholesterol Levels in Patients With and Without

Gallstone Disease

Nahum Méndez-Sinchez. p.b.. prb., Miguel A, Tanimoto, M.D.,
Ernesto Cobos. M.b., Ernesto Roldan-Valadez, sm.p., and

Misael Uribe, M.D.

High levels of cholestero] have been associated with certain
gallbladder disorders such as cholesterolosis and gallstone dis-
ease. Furthermore. obesity is considered the main risk factor for
chulesierol gatistone disease, We investigated the incidence of
cholesterolusis in paticnts with amd patients without gallbladder
stones (GS). We reviewed the clinical records of patients with
gullstone disease and other gailbladder disorders who had con-
secutive cholecvsiectumy during a S-vear period. We recorded
demographic data. sex. age. serum cholesterol Jevels. and body
mass index. The diagnosis of chulesterolosis was made macro-
seopically and microscopically. A ol of 636 patients were
included in this swedy: 440 with and 190 without GS. Chules-
terolosis was more frequent in patients withowt GS (p < 0.0))
However. hvpercholesierelemia oceuned muore fregquentdy in
patients with GS (p < G011 Qbese patients with GS had
higher percemages of cholesierolosis and by percholesterolemia
thas did ettrophic patiests (p < 0.017 and p < QU3 respactively).
We suggest that cholesterolosis in the human gallbiadder is not
necessarily associated with vallstone disease and high plasma
cholesterol levels.

Key Words: Cholesierptosis—Cholesterol—Obesinv—Chole-
lithiasis.

The galtbladder’s primary lunction is 1o remove water
and inorganic electrplyvies from the body. thereby con-
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centrating the organic solute molecules. In addition, the
mucesa of the pallbladder absorbs many lipid-soluble
compounds, such as unsaturated fatty acids, lecidhin,
Ivsotecithin, and even free cholesterol (1). Although the
gallbladder may be important in the pathugenesis of cho-
iesterol galistones. any such role is pootly uiderstood in
the case of cholesterolosis. Patients with cholesterol gall-
stones have gallbladder dvsmotility characterized mainly
by increased fasting and residual volumes (2}, with the
degree of irapairment of gallbladder emptying increasing
with the cholesterol coment of galibladder bile, even in
healthy persons who have no stones (3),

Chofesterolosis is usually presemt in the human gall.
biadder with or without cholesterol stones, suggesting -
that increased amounts of cholesterol molecules may
plav an suportant role in the pathogenesis of both cho-
lesterol galistones and cholestervlosis. In padents with
normad serum lipid Jevels, Sahlin et al.(4) found that cho-
testerolusis is associated with a fivefold increase in ester-
ilcd chotesterol and a normal content of {ree cholestero)
in the gallbladder mucosa,

On the other hand. epidemiologic studies around ihe
world, mostly in Weslern countries {5-7). have identified
vbesity as the main risk factor for cholesteru] gallstone
diseasse {8). The Mexican-American population has
greater overall adipusity and an unfavorable body fat dis-
tribution. of the centripetal variety that has been associ-
ated with an increased risk for clinical gallstone discase
(71 A study in Mexico City repongd o Ingh prevalence of
obesity: The crude prevalence was 36.8% in men and
GO% in women (V). Because this condition might
increase the production of cholesterol in obese persons
(1¢h, we examimined the incidence of cholesterolosis in
patients of healihy weight and thuse who were obese with
gallstone diseuse.
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CHOLESTERQGLOSIS AND CHOLELITHIASLS Jty

MATERIALS AND METHODS

We reviewed the clinical tecords of patienis who had chole-
cystectonty Tor wallbludder stones or other diserdees, such as
polvips and chofesterofusis, between { fanuary (989 und 31
Pecember 1994 who were reyistered or the Depanmento de
Patoloyia of the lastituto Nucional de la Matricion "Salvador
Zubirdn” This hospital is o J00-bed medicat facility that pro-
vides care primarily foc moderate tncome padents (0% ), but
with somwe participants from other sociecunumic strata. such as
persons wh Ju not bave sociad security {fow income) and oth-
ers who cia pay dicecty For thelr treatmerus thigh income). On
the othier hand, approsimately 60% of the putients are from
Mexico City and 40395 [rom other Mexicin states, including
rurad arens, and they lack all cvpes of medicad insurance.
Patieats were exciuded from the study i cholecystectomy was
due to seute pendeulous choleeysting or rauma, The dingoosis
of GF was based on e presence of gallstooes during the susgi-
e and puthologic 2xamination. The dizgnosis of cholesterolo-
sis was bosed on nwueroseopic wnd aticroscopie criteria, From
each clinicul record we recorded patient sex, age, and serum
cholestersd levell Putivuts were classilied acvonding 1o body
mass index as cutrophic of oese. Body mass index was calcu-
lated according w the Tormuobr weight fineasurgd i kito-
grams wheight (measured 0 meterss CGhesity was defined 3s
body muss index > 25, Serusn cholesierol levels were consid-
ered abnormal when they were = 220 myidl. This estimatiun
was bused on the recommendistions of the American Medigal
Assoviation and was staadordized sccording 10 our hospital
population. Ethical aspects of the study were approved by the
2lhics cotmnittes at out institution, Rasults were analyzed using
Student’s ¢ and ohit-sqtared wests. Probabdite values < .05
were vonsidered signiiicant.

RESULTS

Table 1 shows the clindval characterstics of patients
with and witheat G5, Disiribution by sex and mean age
were similur in buth groups. We found a ditference
between the two groups in the percentage of patients with
cholesterolosis, which occurred more frequently in those
without G5 1p = 0.01) and hvpeccholesterotemia, which
was more [requent in patients with G5 1p < Q.00 We
observed o differeaces in the number of patients who
were obese in either group. The analysis of patients with
GS according to body muss index showed that the per-
cantage of patients with cholesterolosis and iypercholes-
terolemia was higher in thie group of obese than in the

TABLE 1. Characterishcs of patients wih and without
gaiibladder stenes

Characteristic with G5 Wilhout GS o

n 446 190

Sex (M/F) 121/325 50/230 NS
Age (yr} 30.7 = 165 33.0 2 16.6 NS
Cbasily 259 100 NS
Eutrophic 187 a3 NS
Chotesteralosis 53 a7 G.0¢
Hypercholestarolamia 191 34 0.0G1

GS. gallbladder stones. NS, not significant,

normal-weight patients (p < .01 and p < 0.03. respeg.
tively; Table 23. However. we found no differences in the
percentage ol cholesterolosis and hypercholesterolemiy
in the group of putients without GS. us shown in Table 3,
Fipally. the frequeacy of obesity and fiyperchotes.
terpiemia in patients with cholesierolosis was similar in
both groups of patients with and without GS (Table 1),

IHSCUSSION

The frequency of obesity was similar in both groups of
patients with and without GS. Although we found niore
patients with cholesterolosis without GS, hypercholes.
terotemin occurred more frequently in patients with GS.

Of purticular interest is a high percemtage of patients
with GS who had higher plasma cholesterof levels than
did patients withvut GS. An association between gall-
stones and plasma lipids is well recognized (11-17), and
vbesity is a well-known tisk factor for cholesterol gall-
stones, especially in Western countries and in Mexicun-
Amevican and Mexican populations. However, in our
study the perceatage of obese putients in both groups was
sitnilar, 38% in putients with and 5248 in those without
G5, Because both groups had the same risk for GS. how
can we explain why some patients develop gallstones and
others do not? The answer is not easy, because many fac-
tors are involved in the pathogenesis of cholesterel gall-
stones. The percentage of patients with hypercholes-
terolemia was higher in those with GS (43%) than in
thuse without G§ (28%), which could expluin, at least in
part. our results. [n addition, some disturbances in cho-
lesterol metabollsm, such as increased 3-hydroxy-3-
methvlglutaryl coenzyime A reductase activity, decreased
cholesterol Toe-hydroxylase activity, and decreased acyl
coenzyme A: cholesterol scvltransferase (ACAT) activity
havemlready been found in patients with cholesterol gull-
stones (18-20),

Anothier important finding of our study was that the
percentage of cholesterolosis in patients without GS was
higher than in those with GS. [n contrast, these patients
did not have higher serum chulesterof levels than did
patients with GS. This fact sezms to play an important
tole in the pathogenesis of cholesterol gailstoaes. but not
for the development of cholesterolosts. But how can cho-
lesterolosis develop in obese patients who have noomal

TABLE 2. Characteristics of palients with gailbiadder
stones according fo BM!

Qbess Eutrophic )
n 259 i187
Sex (M/E) 641195 571130 NS
Cholesterotosis 40 13 0.01
Hypercholesterolermia 119 72 0.03

Bl body mass index.
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530 N MENDEZ-SANCHEZ ET AL,

TABLE 3. Characieristics of palients withoul gallbiadder TABLE 4. Characteristics of palients with
stones according lo BMI cholesteralosis

Characleristic Obese Eulrophic n Characteristic With GS Without GBS P

n 100 490 n 53 37 NS

Sex (M/F) 2575 35i55 MS Sex (MF) 16/35 12/25 NS

Cholesterotosis 14 8 NS Obesity a4 24 NS

Hypercholeslerolemnia a2 22 NG Hypercholesterolemia 18 12 NS

BMI, body mass index.

cholesterol levels? The galibladder mucosa can absorb
cholesterol from micelles of supersmturated bile effi-
ciently (23). This step is importaat because. before cho-
lesterol ts absorbed. it is esterified by gailbladder ACAT,
Because the galibladder mucosa dues not syvnthesize
lipoproteing and virually all of this lipid is esterified. the
molecules that remain [Tee dissolve in plasma and intra-
cellular micinbranegs, where they becore inlercalated
with phospholipids and stiffen their molecules (24).
Interestingly. there is an increase in ACAT activity in the
eallbladder mucosa of patients with chelesterolosis but
without stones (4},

To explain the possible mechanisiis involved in the
pathogenesis of cholesterolosis. we hypotbesize that cho-
lesterolosis in the gallbladder is prubably produced by a
larger pool of biliary cholesterol that stimulates ACAT
activity. This increased amount of esterified cholesterol
is probably deposited subsequentiv in the galibladder
mucosa. as has been suggested by Koga et al(35), whe
also propose that cholesterol might be enguifed by
macrephages, which become foamy cells. Furthermore.
Feldman and Feldman (20} suggest thal venous and fym-
phatic stasis may be etivlogic factars causing disturbance
in the absorptive or secretory mechanisims of the gall-
biadder mucosa, Another Tivpothesis has been proposed
by lzeki et al.(27) and by Celoria et gli28) in that the
gatiblodder epithelium of patients with cholesterol
polyps is stimulated by cholesterof and transformed into
papillary hryperplasia, This tissue would then adsorb
more cholesterol and develop cholesterelosts.

In addition. timpairmen of gallbladder moulity could
be nmplicated in the pathogenesis of cholesterolosis {(29).
LaMont and Carey {241 postulated that absorption of
molecular cholesterol fram the gallbladder lumen s asso-
cimed with muscle dyvsfunction. The current working
scheme is that G pretcins are not activated when chole-
cystokinin binds 10 its receptors on smooth muscle cells
of a lithogenic gallbladder, One likely reason for dhis is
stiffening  of sarcoplasmal membranes secondary (o
increased content of membrane cholesterol,

Finullv, similar percentages of patients with obesity
and hvpercholesterofemia were Mound amony those with
and without GS. In s regard. o previous repon spgpests

“that cholesterolosis is iduced by hypercholesterolemia,
Nevertheless, our study does pot suppuort that observation

F Ut Cavireenrenm, g 25 N 3 pud

(30). Because cholesterolosis develops in many patients
with G35, patients with cholesterolosis may have at least
two defects in both enzvmes invoived in cholesterol
homeostasis, 3-hydroxy-3-methyvlglntaryl coenzyme A,
and ACAT. Furthetmore, a higher polymorphism in the fre-
quency of the X1X1 genotype of apolipoprotein BXbal has
been demonstrated in patiemts with cholesterofosis (with
and without stones) than i those with gallstone disease
(with or without cholesterol gallstones) (22).

In conclusion. we suggest that the development of cho-
lestervlosis in the hunan gallbladder is not necessarily
associated with gallstone disease, obesity, or high plasina
chalesterol levels.
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TABLE 3. Characieristics of palients withoul gallbiadder TABLE 4. Characteristics of palients with
stones according lo BMI cholesteralosis

Characleristic Obese Eulrophic n Characteristic With GS Without GBS P

n 100 490 n 53 37 NS

Sex (M/F) 2575 35i55 MS Sex (MF) 16/35 12/25 NS

Cholesterotosis 14 8 NS Obesity a4 24 NS

Hypercholeslerolemnia a2 22 NG Hypercholesterolemia 18 12 NS

BMI, body mass index.

cholesterol levels? The galibladder mucosa can absorb
cholesterol from micelles of supersmturated bile effi-
ciently (23). This step is importaat because. before cho-
lesterol ts absorbed. it is esterified by gailbladder ACAT,
Because the galibladder mucosa dues not syvnthesize
lipoproteing and virually all of this lipid is esterified. the
molecules that remain [Tee dissolve in plasma and intra-
cellular micinbranegs, where they becore inlercalated
with phospholipids and stiffen their molecules (24).
Interestingly. there is an increase in ACAT activity in the
eallbladder mucosa of patients with chelesterolosis but
without stones (4},

To explain the possible mechanisiis involved in the
pathogenesis of cholesterolosis. we hypotbesize that cho-
lesterolosis in the gallbladder is prubably produced by a
larger pool of biliary cholesterol that stimulates ACAT
activity. This increased amount of esterified cholesterol
is probably deposited subsequentiv in the galibladder
mucosa. as has been suggested by Koga et al(35), whe
also propose that cholesterol might be enguifed by
macrephages, which become foamy cells. Furthermore.
Feldman and Feldman (20} suggest thal venous and fym-
phatic stasis may be etivlogic factars causing disturbance
in the absorptive or secretory mechanisims of the gall-
biadder mucosa, Another Tivpothesis has been proposed
by lzeki et al.(27) and by Celoria et gli28) in that the
gatiblodder epithelium of patients with cholesterol
polyps is stimulated by cholesterof and transformed into
papillary hryperplasia, This tissue would then adsorb
more cholesterol and develop cholesterelosts.

In addition. timpairmen of gallbladder moulity could
be nmplicated in the pathogenesis of cholesterolosis {(29).
LaMont and Carey {241 postulated that absorption of
molecular cholesterol fram the gallbladder lumen s asso-
cimed with muscle dyvsfunction. The current working
scheme is that G pretcins are not activated when chole-
cystokinin binds 10 its receptors on smooth muscle cells
of a lithogenic gallbladder, One likely reason for dhis is
stiffening  of sarcoplasmal membranes secondary (o
increased content of membrane cholesterol,

Finullv, similar percentages of patients with obesity
and hvpercholesterofemia were Mound amony those with
and without GS. In s regard. o previous repon spgpests

“that cholesterolosis is iduced by hypercholesterolemia,
Nevertheless, our study does pot suppuort that observation

F Ut Cavireenrenm, g 25 N 3 pud

(30). Because cholesterolosis develops in many patients
with G35, patients with cholesterolosis may have at least
two defects in both enzvmes invoived in cholesterol
homeostasis, 3-hydroxy-3-methyvlglntaryl coenzyme A,
and ACAT. Furthetmore, a higher polymorphism in the fre-
quency of the X1X1 genotype of apolipoprotein BXbal has
been demonstrated in patiemts with cholesterofosis (with
and without stones) than i those with gallstone disease
(with or without cholesterol gallstones) (22).

In conclusion. we suggest that the development of cho-
lestervlosis in the hunan gallbladder is not necessarily
associated with gallstone disease, obesity, or high plasina
chalesterol levels.
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