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Choleslerolosis Is Not Associated With High
Cholesterol Levéis in Patients With and Without
Gallstone Disease

Nalium Méndez-Sánchez, M.D.. i'h.o., Miguel A. Taninioto, M.D.,
Ernesto Cobos, M.D., Ernesto RolUán-Valadez, M.D., and
Misaei Uribe, M.D.

High levéis of cholesicrol have ticen associaicd wiih ccrtain
gallbladder disosders sueh as choleslerolosis and gallstone dis-
ease. Furthcnnore. obesity is cnnsideied ihe niain risk faclor íor
cholestero! gaMsione disease. We invcsti»aied Oie incídence oí
choleslerolosis in paüems with and patients. uíilmut gaübiadder
stones (GS). Wc reviewed ihe curuca! records oí paiiems whh
sallstone discase and oilier gailbladder disorderí w\w had cun-
sccuiive cliolecysieciumy duriní! ;i 5-year periud. We lecurded
dcmographic data. sex. age. seturn cholesicrol levéis, and body
tnass Índex. Ti te diagnosis oí chüfestenjlosis was niade macro-
seopiciilly and micfoscopic:it!y. A loial oT 636 patienis wcre
inchided in tJtis siudy: 44$ wiih and iyu '•'•iUiotit GS. Chuies-
lerolosis was niuie fieijucnt in paiicms wiihoui GS (p < 0.0]).
Hywevcr. hypcrcholcsicrolemia oceuned mure frequcnily in
píitienus with GS (p < ().(K)]j. Obese paiicnts w-ith GS had
higher peicenut^es of choicslerotosis and hvperchoieMcroiemia
than did eutrophic paiiems íp < 0.01 anú p < 0.05. respective!}1).
We suggesi Utal choteMeroiosis itt the human gaübiaddcr is noi
necessarily associaied wiih ü;Ulsione disease and hi«íi plasma
cholcsleroi levéis.
Key Words: Chuicsierolosis—Cholesicrol— Üncsity—-Choic-
lithiasis.

The gallbtaddcr's prinutry function is to rcmove water
and inoryanic electruivies froni tlie budv. ilierebv con-

! iarniary 20. 19T Sci'l fur tevi^iyn Murch 16. 1997.
Accepicd June 1. ¡997.

Froíd the íJepanarncmo'. tk (ja^díjenietoincia. Fwntlaciófi Clínica
M«dtca Sur an<f Instituí» Nacional Oc la Notricfort "Saivattot Zutiirán."
Mcxico Cuy. Mc.xico.

S«ip!«>ric<Í in parí by Co'isrt" Nüciona! de CICÜCÍJ y Tecm'lttíia
C T T ) , Gruñí ()KI7('-M'í5!>í>. Mcxicn !>r Nnhut» Mcnüci-

was Mip¡wuieti hy CONACYT
coiTCSjiotuJeiicc ;»«( rcfirtm te<tueM'. m Vi Mis:icl Uribc.

tJC(>anmcnt<i Oc GastMWüicíolutia. In^imiiu NJLK»I; I I OC I;I Nuttk'iún
"S . IK:K)UI Zubiniít." Vasto de O " ' " ' p I? . Tl;iip:m 1-ÜXXJ, Mcxic".
D.¡ : . . -íilé.MCM. Aüdrcss clccironic tt»;n! lo iiuli¡9M!r\ idor LiiiaiTt.in^

cenlraiiitg the organtc solute molecuíes. In addition, tlie
mucosa of the gallbiadder absoibs many lípid-soltible
compounds. sucli as unsaturated fatty acids. lecitliín,
lysoleciüiin, and even free cholesterol (1). Akhougli üie
gallbiadder rnay be impotiant in the pathogenesis of cho-
lesterol galistones. any such role ¡s poorly understood in
üie case of choleslerolosis. Patients wiüi cholesleroi gali-
stones ¡íave gailbladder dysmotílity characierized niaínly
by increaseü fasting and residual volumes (2), vvjtJi the
degree of impairnietU of «allbladder einptying increasing
wiüi (he choiesteroí contení of gailbladder bile. even in
healthy persons vvho have no stones (3).

Cbolesterolosis is usually presem in tlie human gaJI-
biadder with or wiüiout choleslerol stones, suggesling-
that increased antounts of cholesterol inolecules may
play an ijnportant role in ihe palho«enesis of bolh cho-
lestero! salisiones and cholesterolosis. In patients with
normal serum lipid levéis, Saiiün et al.(4) found that cho-
lesieroiosis is associated with a fivefoid increase in ester-
ified cholesterol and a normal contení of free cholesterol
in the gaübladder mucosa.

On tlie other batid, cpídeniiologic studies around the
world, mostly in Western counüies (5-7). have idenlified
ubesity as Üic main risk factor for choleslerol galístone
disease (8). The Mcxican-Aniencan populalion has
greuier overall adipos'uy and an unfavorable body fat dis-
iribuiion. of ihe cciHripetai variety thal has been assocí-
ated witli an increased risk for dimcal gallslone discase
(7). A study in México City reponpd a high prevaience of
nbesiiy: The crude prevaience was 36.8% in tnen and
00% in woineu (9). Bccau.sc ibis cundítion might
increase me productiun oí cliolesterol in obesc persons
(10). we examined the incidence oí cholesterolosis in
pntiem.s of liealthy wciyhi and tbose who were obese with
«•allsione disease.



is ANO CHOLGUTHIASIS

MATlilUALS ANU MliTHÜOS
We cüvitíwyd ¡he c!hm;;ii iccurds KI\ fntücms wlio luid chule-

cysiectotny i'or yallbladdcr sionys or nilurr disurttcrs. such ;is
[joíyps ;ind ulioitísiemlosis. foetwcen ¡ j;nniafy S9í$9 und 31
Oecembcr !9lM who wote reüistcrcd LH liit Ocprntinentu de
Patología oí' ilie Insumió Nuunrml d¿ la Nutrición "Salvador
Zubir;iii." This liospiial ¡s a -UÜ-bed medical tacility thai pro-
vides aire primariiy tbr mollente income paüenis (30%). but
with some patucipanis Irum oiher SDcitífuiujink suma, sudi as
pcrsons who do no! h¡ive social secucity (¡ow ¡turóme) and oih-
ers whocan pny Uiceetiy Cor ihctr trcmmems (htah incotuc). On
ilie ulher lumd. approximaiely 6(JTv; ot' the putients are ironi
México City ;ind M)':.k iVotn oílier Mexican Mates, inciuding
rural áreas, and i tic y lack ali lypei o I' ¡nüdical insu ranee.
Patients were exciuded t'rom ilie •iiudy ¡1' chylecystectttiny wus
due to acmé acaluultms uholecystitis or traumit. £ lie <liaano5is
oí GS wus based on !in: picanee ot' enlistones durina ¡he sutui-
cal and pttitioioyic áxaininutíon. The diagnosis yt'cholcsierulo-
sís was based on ntucroscopic and niicroscopk criieiia. Frum
each clintcal record we recnided pütieut iex. age, and serum
choiesteryl ievcl. Psuieuts uere clasíititíd accordina lo body
mass índex as euiropliic or obese. Body rnass índex was calcu-
la ted accotdina to i he ruimuia weiabt f ineasursil in kilo-
aramsl/ííetahi- lmeiisured in meteré), Übesity was deflfieO as
body fnass índex > 25. Sennn clioie^íeiol levéis wete consid-
ered abnornuti whe» ibey '-veré > 2-0 ¡?»a/dl. Tiiis estintaiion
WJS based un ilie reconimefidation-; ot (he American Medical
Association and '.vas sunidniducd jccofdinsf lo our ho^pita!
population. Elfiical aspeets ol' ¡he siudy werc ¡ipproved by ihe
eihics coinmiuee at uur insütuiion, Repulís werc analvícd usíng
Student'-í t and cht-squated lests. Probabtliiy valúes < 0.05
werc constdered simttiieant.

Tubie 1 shows the cünícal characterislics uf paíicnis
witli and withütu GS. Disuibution by sex and mean uge
were similar in bullí groups. We rVund a ditíerence
between the two groups in ihe perceuiage üt'p;uiems wiih
cholesteroiysis. which occuiTsd more írequently in lijóse
Wiihuut GS tp =i 0.01) jnd hyperchylesieroleuiii), which
was more fiequent in paiients wiih GS fp < O.ÜíJÍ). We
übserved no differeuces in ihe number üf paticnts who
were obese in either group. The anulysis of patients with
GS according to body nmss índex showed that the per-
centage oí" paiietits with cholesterolosis and hypcrchoics-
Eeroíemiu was hiaher in lite airouo oí obese than in die

TABLE 1. Characteristics ol patitsnís witli and without
gaübiadüer stones

Chafacteristic With GS Wilhout GS

Sex (M/F)
Ags (yr)
Obesity
EutrophiC
Choiesterolosis
Hypercliolesleroleniia

121/325
50.7 = !8.5

259
187
53

191

i 90
50/230
53,0 a 16.6

i 00
90
37

NS
N3
NS
NS
0.0 5
0.001

GS. gaübladder stones: NS. not significan!.

nonual-weight palient.s (p < O.Üi and p < 0.05. respee-
livciy; Table 2). Mowever. we found no dii'ieience.s in ihe
percentaje ol' chuiesteiolysis and íiyperchoiesteroletnia
in the group of pulienls without GS. us shown in Table 3.
Finuliy. ihe trequeney ol' ubesity and hy|>erchoie,s-
teroiemia in paliems with cholesiciolusis was similar in
both groups oí" paüents with and without GS {Table 4).

DISCUSSION

The l'requency of obesiiy was similar tu both groups of
patients with and wilhout GS. AUhough we found more
patients with cholesterolosis without GS, hyperchotes-
terolciniu oceurred more ¡"requcnUy in patients with GS.

Of particular imerest is a high percentaje oí' patients
with GS who luid higher plasma cholesterol levéis than
did patients without GS. An association between ga!í-
stones and plasma üpids is weíl fecognized (ll~!7). and
obesity is a well-known risk factor tbr cholesterol gaJl-
stoues, especiíilly in Western comunes and in Mexican-
Americun and Mexican popuíations. ííowever, in our
study the percentaje of obese patients in both groups was
similar. 5S% in paiients with and 52% u\ tiiose without
GS. Because both groups had the same rísk for GS. huw
can we explain why some patients develop gallstones and
otliers do not? The answer is not easy, because many fac-
tors are tnvolved in the pathogetiesis of cholesterol gaii-
stones. The percentage of paüents with hypereholes-
terolemia was higher in ihose with GS (<I3%) than in
those without GS (28%). which eould explain. at least tn
part. our resuits. In additiotu some disturbances in cho-
íestero! metabolism, such as increased 3-hydroxy-3-
methylglutaryl coeiuyme A reducíase activíty. decreased
cholesterol 7a-hydroxyiase activíty. and decreased acyl
coenzyme A: choíesterol acyitransferase (ACAT) activity
liave*ilready been found in patients with cholesterol gall-
stones ítS-22).

Another important findíng of our study was thai the
percentage of cholesteroíosis in paüents witliout GS was
higher than in those with GS. Iti contrast. tliese patients
did not llave higher serum choíesterol levéis than did
patients wuh GS. This fact seetns to play an important
role in the paihogenesis of cholesterol gallstones. but not
for the developtnent of choíesterolosis. But huw can cho-
lesteroíosis deveiop in obese patients who have normal

TABLE 2. Characterístics of patients with gallbtadder
stones according to BMI

Obase Eutrophic

Sex (M/F)
Choleslerotosis
Hyperchotesteroiemta

259
64/195

40
119

187
57/130

13
72

NS
0.01
0.05

BMt, body rnass incJex.

/ Clin Gtwrvewemt, Vo!, 25.
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did not llave higher serum choíesterol levéis than did
patients wuh GS. This fact seetns to play an important
role in the paihogenesis of cholesterol gallstones. but not
for the developtnent of choíesterolosis. But huw can cho-
lesteroíosis deveiop in obese patients who have normal

TABLE 2. Characterístics of patients with gallbtadder
stones according to BMI

Obase Eutrophic

Sex (M/F)
Choleslerotosis
Hyperchotesteroiemta

259
64/195

40
119

187
57/130

13
72

NS
0.01
0.05

BMt, body rnass incJex.
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TABLE 3. Characlerisíics oí patients without gaílbiadder
stones according lo BMi

Characleristic

Sex (M/F)
Choleslerolosis
HyperchülGsleroiemía

BMi, bocly mass índex.

Obese

100
2ÍV75

14

32

Eulcophic

90
35/55

8
2?.

NS
NS
NS

TABLE 4. Characteristics of patients with
cholesterolosis

Characlerislic

Sex (M/F}
Obesily
HypefCholesteroiefnia

With GS Without GS

53
18/35
34
18

37
12/25

24
12

p

NS
NS
NS
NS

cholesterol levéis? The sallbluüder mucosa can absorb
cholesterol Oom miedles of siipersnturaíed bilc effi-
cienlly (23). This siep is imporumt betiiuse. be fore cho-
lesieroí is absorbed, ¡t is esicrified by gailbiaddcr ACAT,
BeciHise tlie gaiibladder mucosa does not symhesue
lipoprotcins and vinually al! of Uus lipiü is esterifieü. Uie
rnoiecules that remain ftec üissoive in plasma and inlra-
cellular mcmbranes. v-hcre they become iiuercalated
with piiospholípids and stiílen tltcir moléculas (24).
Interestingly. theie ts. an inciease in ACAT aciiviiy in Uie
gaiibladder mucosa of paiicnts whh choleslerolosis bul
wiíhouí sioncs í-h.

Tu e.xplain the possible meehanisms invulveci in tlie
pathogenesis of cholesteroiosis. we hypoihesizc üiat cho-
lesterolosis in the gaitbladdcr is probabty produced by a
larger pool of biliary cholesterol that sñtnulaies ACAT
acüvity. This incieased ainouni of esierifted cholesteroi
is probably de|>osiied subsequently in the gaiibladder
mucosa, as has been suggested by Kcsa el al.f25). who
aiso propose üiat choíesieroi ¡nigln be enguiTed by
ntacrophages. wlñch become foaniy cclls. Funhermore.
Feidman and Fcldman (26) sug»est iiuit venou?. and lytn-
phatic stasis tnay be eüoloyic f;ictors causíog disiutbauce
in the absorpiive or secreiory mechanisms vf the gall-
bladder mucosa. Anoiher hypothcsis has been propused
by Izeki et ai.(27) and by Celoria et al.C8) in that ihe
«aiibladder epitheiium of patients with cholesteroi
poiyps is stimulated by choiesieroi and transformed ínto
papilhuy íiyperplasia. Tliis tissue would ihen adsorb
inore clioiesteryl and c.k\elop c'noleslerulosis.

In addition. inipainneiu of gallbliiüdcr motiiity could
be ¡mpücated in the patho«enesis of choiesierulosis (29)-
LaMunt and Carey (24) posmiated that obsoqüíon of
molecular choíesieroi (rom the gullblaUder lumen is asso-
ciated wtih nutscle dysfunclion. T)ie cunent working
scheme is that G proteins are noí activaicd wlien chok-
cysioktnin binds lo it-s receptors on smooih muscle cells
of a litiioaenic gaiibladder. One likely reason for this h
stiffening of sarcopUvsmal mciñbranes secondary to
incrcased contení oí" membrane choíesieroi.

Finuih. similar pcrcentiigcs t»f paiicms ui ih ubesitv
ÍIIKJ hypcrcluíiesteruleiina v\erc fmmti amonj: ihosc with
and withotn GS. in this renard, a ptcvitui-í repon suggests
Ihat ciu)lestcrolosÍH is induced b> hypcrchole^icroiemiu.
Neverthcless. our siud\ docs noi support ihai obscrvaiíon

(30). Because choleslerolosis develops in many patients
wiUi GS, paticnts WÍEÍI cholesterolosis rnay have at least
two defeets ¡n boih enzymes ínvolved in cholesterol
homcostasis, 3-hydroxy-3-meÜiylg¡uUTi7l coenzyine A.
and ACAT. Furthennore, a higher poiymor|jliism in Uie fie-
queney of the X1X1 genotype of apoiipoprotem BXbaí has
been demonstraled in patients wiih cholesteroiosís (with
and without stones} tlian in Üiose wiüi gaílstone disease
(wiUi or withoui ciiolesterül gallstones) (22).

in conclusión, we suggest that ihe development of cho-
lesterolosis in the human gaiibladder is not necessaríly
associated with gaüstone disease. obesity. or htgh plasma
choíesteroi levéis.
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