Virchows Arch (1999) 434:127-135 © Springer-Verlag 1999

ORIGINAL ARTICLE

Alessandro Casini - Andrea Galli - Antonio Calabro’
Simonetta Di Lollo - Barbara Orsini - Luisa Arganini
Anne M. Jezequel - Calogero Surrenti

Ethanol-induced alterations of matrix network
in the duodenal mucosa of chronic alcohol abusers

Received: 3 June 1998 / Accepted: 26 October 1998

Abstract Excessive consumption of alcoholic beveragesyofibroblast-like cells able to produce different ECM
may be associated with gastrointestinal symptoms, a@mponents.
cluding dyspepsia and diarrhoea. It is not clear whether
or not chronic alcohol ingestion damages the mucosakaly words - Ethanol - Intestine - Duodenum - Collagen -
the small intestine. We investigated the effect of chrorivtatrix
alcohol abuse on the duodenal mucosa, and particularly
on its extracellular matrix (ECM) network. Duoenal bi-
opsy specimens were obtained during upper gastrointetroduction
tinal endoscopy from 50 chronic alcoholics without cir-
rhosis and 10 healthy subjects. Morphological studiEgcessive consumption of alcoholic beverages may be
were performed by routine histology, immunohistocherassociated with gastrointestinal symptoms including dys-
istry and electron microscopy. Morphometry of duodenaépsia and diarrhoea. Malnutrition sometimes occurs in
tissues was performed with a computerized image aa&ohol abusers, but varies with the severity and duration
lyser. No significant duodenal epithelial changes weoé ethanol abuse. Malnutrition may be due to poor die-
found in alcoholics, despite an evident reduction in tkery intake (typical of advanced alcoholics), but also to
enterocyte turnover. Myofibroblast-like cells were signifltered digestion and absorption of nutrients [25].
icantly increased in the villus stroma of alcoholics in Prolonged ingestion of high doses of alcohol induces
comparison to controls. These cells stained positively Bignificant alterations in the small intestine by affecting
desmin, a-smooth muscle actin and for several ECihucosal enzyme activity [4permeability [3], and bacte-
components. In alcohol abusers the thickness of the mia} growth [6]. Whether these alterations result from the
cosal basement membrane was greater and the staidingct toxic effect of ethanol or are secondary to malnu-
for collagen | and Il was enhanced both in the baseménition is not yet clear [30, 49]. In particular, it remains
membrane and in the villus stroma. A higher expressiocontroversial whether or not chronic alcohol ingestion
of tenascin was also seen at the base of villi of alcohdkmages the mucosa of the small intestine. Some studies
ics. Chronic alcohol abuse may induce fibrosis of duodeave led to reports of normal histology revealed by light
nal villi which is associated with a transformation of vilmicroscopy [35, 36, 50], whereas others have shown sig-
lus juxta-parenchymal cells into active subepitheliaificant histological alterations [25, 51, 52]. Duodenal
and jejunal biopsies, taken after a period of heavy drink-
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its metabolities can affect the metabolism of collagerbbit anti-mouse immunoglobulin G (Dakopatts) as linking anti-
and other components of the ECM significantly in Oth%‘;’d'es (30 min each) and monoclonal peroxidase anti-peroxidase

. ) immune complex (Dakopatts) diluted 1:50 in PBS. Endoge-
organs, such as the liver [7-12, 31, 32] and the panc peroxidase was blocked with 3% hydrogen peroxide in abso-

[44, 45]. _ _ _ lute methanol, and 3;&liaminobenzidine tetrahydrochloride
The aim of this study was to investigate wheth@AB, Sigma, St. Louis, Mo.) was used as chromogen. Finally, the

chronic alcohol abuse induces alterations of the duodesfsgtions were weakly counterstained with Mayer’s haemalum and

; : coverslipped using Kayser's gelatin. Negative controls included
mucosa, and particularly of its ECM network. replacement of the primary antibodies by either PBS or nonim-

mune mouse (or rabbit) serum.
Immunohistochemistry for MIB-1, a marker of cell replication
Materials and methods [23] was performed on formalin-fixed, paraffin-embedded sec-
tions. Sections 5 um thick were cut and mounted on poly-L-lysine
igma)-coated slides. They were then dewaxed, and endogenous
oxidase was blocked with 3% hydrogen peroxide in distilled
ter. After microwave treatment (5 min x2 in citrate buffer,
6.0, in a household microwave oven, 750 W), immunohisto-
mical staining was carried out according to a standard labelled
ptavidin—biotin peroxidase method by using a mouse anti-hu-
an Ki-67 monoclonal antibody (clone MIB-1, Immunotech,
rseille Cedex, France). Negative controls were performed by
bstituting the primary antibody with nonimmune mouse serum.
The evaluation of enterocyte turnover was carried out by
nting the MIB-1-positive cells in the crypts. Measurements
re done with a micrometre scale inserted in the ocular of the
roscope. Five different fields, each containing at least five
crypts, were evaluated for each subject studied. Values were aver-
gg(_ed and expressed as mean+SD of positive cells per patient.
Quantitative analysis was performed with a Leitz microscope
ﬁuipped with a computerized image analyser (Videoplan, Kont-
n Electronics, Munich, Germany). The thickness of the duodenal
cosal basement membrane was measured on Masson trichrome-
ained biopsies by evaluating five different villi and five crypts
patient. Ten different measurements were performed in each
pt. Villi were divided into two equal parts (top and bottom),
nd 10 measurements were performed in each part. Villus height
s evaluated by measuring the distance (mm) between the tip and
le base (defined as the idealized line passing through the upper
rt of the crypts beside the villus) of each of 10 well-oriented vil-
er subject. The parenchymal extension of desmin-ceBidA-
sitive cells was evaluated by measuring the area of positive cells
the image analyser and expressing the results as percentages
e total area of the villus stroma.
Statistical evaluation of the data was performed by analysis of

Fifty chronic alcohol abusers (39 men, 11 women; a
47.2+12.4 years, meanzSD, range 27—76 years; 186.3t61.7 g
solute ethanol/day, range 80—-300 g, for over 10 years) and 10 h
thy controls (5 males, 5 females; age 37.8+18.4 years, ra
26-57 years; less than 30 g ethanol/day) were studied. All subj
underwent upper gastrointestinal (GI) endoscopy. Informed ¢
sent was obtained from all patients prior to the endoscopy.
present study was approved by the local ethical committee.
tients with a history of renal disease, chronic liver disease, dia
tes or previous Gl surgery were excluded. Routine haematolo
liver and kidney chemistry, and fasting blood sugar were carri
out in all patients at the time of the study. The D-xylose absorptiQr
test (5-h urine test) was performed in all subjects for evaluation
malabsorption [33].

Six to eight biopsy specimens were obtained during upper g
trointestinal endoscopy from the distal duodenum. Three w
fixed in 10% buffered formalin and embedded in paraffin for co
ventional histological examination. Deparaffinized sections w
stained by haematoxylin and eosin (H-E), Masson trichrome te
nigue, and alcian blue pH 2.5/PAS. For immunochistochemist
additional samples were immediately snap-frozen and store
liquid nitrogen until sectioning. For electron microscopic (E
studies, the remaining samples were fixed with 0.8% parafor
dehyde and 2.5% glutaraldehyde in 0.1 mol/l cacodylate bu
(pH 7.6) for 1 h at room temperature. After a brief rinse in caco
late buffer, samples were left overnight at 4°C in cacodylate bu
containing 2.5% sucrose. Post-fixation was then performed
1% osmium tetroxide in 0.1 mol/l cacodylate buffer for 1 h. Sam)-
ples were dehydrated in ascending series of ethanol and embe (#
in Epon/Araldite. Sections 1 um thick were examined under the
light microscope for selection of well-oriented samples. Ultrathjp, nce
(60 nm) sections were taken on copper grids and examined un pnce.
the Philips 201 EM after staining with lead citrate.

For immunohistochemistry, thin sections (5 um) were collected
onto clean slides and dried overnight at room temperature. Sgshle 1 Nutritional parameters and daily ethanol intake of the 50
tions were fixed with acetone and chloroform (30 min each) asHronic alcohol abusers studie@MI body mass inde:<)
then blocked with phosphate-buffered saline (PBS) containing i’

10% serum appropriate for the secondary antibody. After subse- Mean SD Range Reference
quent washing in PBS (pH 7.3) for 10 min, the sections were incu- values
bated with primary antibodies diluted in PBS/bovine serum albwi=

min (BSA, 1%, w/v) for 30-60 min. Consumption 186.34  +61.76  80-300

A variety of monoclonal and polyclonal antibodies were usegy/day)
All were titered for optimal reactivity, and minimal incubations i

periods had been determined in preceding experiments. Mono&humin 428  +0.36 3.5-5 3.6-4.9
nal antibodies directed against human desmin (D33pasmooth (9/dl)
muscle actin ¢SMA; IA4) were purchased from Dakopatts (Copyegipumin 27.45 +5.76 18-37 18-37

penhagen, Denmark). Affinity-purified rabbit antibodies Specmﬁng/dl)
for monkey type | procollagen (plp), human type Il procollage

(pllip), and both human laminin (P1 fragment) and monoclon&iCarotene 87.22 +40.27  50-225 50-250
antibodies directed against human NC1 domain of collagétg/dl)

type 1V, fibronectin (FN) and undulin (Un; collagen XIV) weregp

kindly provided by Dr. Detlef Schuppan. Their characterization as), 2326 +2.28 19.32-29.74 20-24.9
monospecific by a sensitive radioimmuno-inhibition assay and ’ w1 ' 40_93 5
Western blotting has been described elsewhere [2, 41]. Anti-tenas'E 20.37 +1.65 18.49-23.43  18.6-23.9
cin (Tn) antibody was a gift from Dr. Ruth Chiquet-Ehrismanholate 6.10  £3.59 2.60-10.50  3.0-17
and was raised in rabbits using Tn purified from conditioned m@g/ml)

dium of primary chick embryo fibroblast cultures [13]. Vitamin B,  465.27 +34.51 290-710 200-950

The slides were rinsed again for 10 min in PBS/BSA and th&gb/mn
incubated sequentially with affinity-purified mouse anti-rabbit Q
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Fig. 1 Representative Masson trichrome light micrographs and istrated either a normal or a “bright/fatty liver. Twenty-
munostaining for MIB-1 of distal duodenal mucosa frastcon- gne patients whose u|trasonography and serum findings

trol subjects andd—f chronic alcohol abusers. A significant in- gested possible chronic liver disease underwent nee-

crease in the thickness of both epithelial and capillary basal mé?ﬁilg 2 -
brane is evident in the villus of alcohol abusérsompared with dl€ liver biopsy that showed only fatty changes1(g) or

normal guta. Several myofibroblast-like cells are present in thatty liver with mild fibrosis (=5). All the alcohol abus-
villus lamina propria of alcoholic patients &rrows), where they ers showed normal nutritional variables. Five patients

are more numerous and larger than in control subjectEhe ad borderline low levels of folate (2.6, 2.8, 2.9, 3.0
MIB-1-positive cells in the crypts of duodenal glands are signiti T o e

cantly reduced in alcohol abusefscompared with controlg. -0 Ng/ml) (Table 1). o
Original magnificatiors, ¢, d, fx85,b, e x260 Light microscopic examination of the duodenal mu-

cosa showed no significant epithelial changes in alcohol-

ics compared with controls (Fig. 1a, d). In addition, the
Results pattern of alcian/PAS staining of globet cells in patients

overlapped that of controls (not shown). Evident dilata-
None of the 50 alcohol abusers had the clinical picturetiain of capillaries, particularly at the villus tip, was seen
severe liver disease. Abdominal ultrasonography demamalcohol abusers.
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Fig. 2 Immunostaining fora, ¢ desmin andb, d a-SMA Table 2 Morphometric evaluation of the thickness of the jejunal
(PAP method) on adjacent sections of distal duodenal mucwedbus basement membrane in alcohol abusers and control subjects.
from a control subject and an alcoholic patieatd A marked in- Thickness of the jejunal mucosa basement membrane was mea-
crease in number and size of subepithelial and pericryptal mysfired on Masson thrichrome stained biopsies by evaluating five
broblast-like cells is evident at low magnification in the intestindifferent villi and five crypts per patient. Ten different measure-
mucosa of alcohol abusecs d compared with normal gut, b. ments were performed in each crypt. Villi were divided in two
Original magnificatiora, b x85,c, d x65 equal parts (top and bottom), and 10 measurements were per-
formed in each parin(number of measuremen® statistical sig-
) ) ) nificance according to analysis of variar =e)
There were no evident differences in the duodenal vt

lus height between alcohol abusers (1.36+0.29 mm) and Entire villus  Villustop  Villus botton ~ Crypt
control subjects (1.38+0.22 mm; mean+SD). Measure- (Hm) (m) (um) (um)
ment of the MIB—l—positive cells in_the__nyptS Showeéontrms 1.6+0.2 1.5+0.2 1.6+0.2 1.6+0.2
that the enterocyte turnover was significantly lower in n=1000 n=500 n=500 n=500
patients than in controls [5.1£3.2 vs 33.0+6.1 cells, r@hronic ~ 2.7+0.6 2.4+0.5 3.0£0.6 2.620.4
spectively (mean+SOP<0.001); Fig. 1c, f]. Alcohol  n=5000 n=2500 n=2500 n=2500

' The thickness of the basement membrane of duodéM¥i®®*™ o 001 peooor  Pe0.001  P<0.00L
villi, evaluated on Masson trichrome-stained biopsies;
was significantly higher in alcohol abusers than in co::-
trols (Fig. 1a, b, d, e); this phenomenon was particularhicrofilamentous pattern, suggesting a myofibroblastic
evident at the villus bottom and also extended to thkenotype (Fig. 2). The parenchymal extension of
crypts (Table 2). aSMA-positive cells was much higher in alcohol abusers

Several nonparenchymal cells with abundant eosirtban in controls [54.6+3.5% vs 9.6+£1.1%, respectively
philic cytoplasm, exhibiting a myofibroblast-like elon{percentage of total area of the villus stroma, mean+SD,
gated shape, were present in the villus stroma and undR9.001); (Fig. 2b, d)]. A similar difference, although
lay the crypts and surface epithelium; these cells wéess evident, occurred in the desmin-positive cells
more numerous and larger in alcoholics than in contf@l7.5+1.5% vs 10.9+1.3% for alcoholics vs controls, re-
subjects (Figs. 1b, e, 2). spectively,P<0.001; Fig. 2a, c).

The subepithelial and pericryptal cells of villus stro- Immunostaining was performed by using monospecif-
ma expressed both desmin am8MA with the typical ic antibodies to collagen type I, Ill, 1V, laminin, fibro-
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Fig. 3a—d Immunostaining for
collagen type | and lll. In nor-
mal intestine, collagen typesl
and Il b form a continuous
band underneath the epithelial
basal membrane; in addition, a
sparse interstitial meshwork of
small fibres is observed in the
lamina propria of the villi and
around the crypts. The staining
for collagen type | is moderate-
ly enhanced in the intestinal
mucosa of alcohol abusers
whereas the amount of collagen
type Il d is markedly greater
than in normal gut, particularly
in the stroma at the base of the
villi. Original magnification

x85

nectin, undulin and tenascin (plp, plllp, NC1, LamPdjfferences were evident in the extracellular deposition
FN, Un and Tn) with the PAP method. In normal inteef NC1, LamP1 and FN between patients and controls
tine plp and pllip were expressed as a continuous bgndt shown). Un (collagen XIV) expression in the muco-
underneath the epithelial basal membrane; in additiorsaawas low both in healthy and in alcoholic subjects; its
sparse interstitial meshwork of small fibres was observextracellular deposition was sometimes enhanced in ar-
in the villus lamina propria and around the cryptas where some inflammatory cells were present,
(Fig. 3a, b). In alcohol abusers the staining for plp afiig. 4c). In the distal duodenal mucosa of normal sub-
plllp was enhanced in the basement membrane andeitts Tn content was limited to a continuous band under-
the stroma of duodenal villi compared with that in comeath the villus epithelium, which started at the base and
trol subjects (Fig. 3c, d). This difference was particularprogressively broadened toward the villus tip; Tn expres-
evident for plllp, whose deposition was markedly irsion was seldom expressed around the crypts (Fig. 4a).
creased in alcoholics both at the base of villi and in tfi@ was distributed differently in alcohol abusers; in fact,
mucosal basement membrane. Conversely, no significastexpression was higher at the mucosal surface and an
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uninterrupted positive band was frequently seen at t@mponents tested except Un (collagen XIV), whose
base of villi, associated with a scattered distribution @tiaining was constantly negative (not shown).

the crypts (Fig. 4b).

In control tissues prepared for EM, numerous tapering

The myofibroblast-like cells of the villus stroma deecells were observed in the submucosa, underlying and
scribed above showed positive staining for all the EC8lbsely apposed to the basal aspect of the epithelium.

These cells were variable in shape and size, but exhibited
common features including elongated cell bodies with
attenuated cytoplasmic processes, elongated nuclei and
prominent endoplasmic reticulum (Fig. 5a). In alcohol
abusers, these cells appeared less tapering and exhibited
a thicker cell body with a large, indented nucleus; bun-
dles of thin filaments and subplasmalemmal densities
were prominent (Fig. 5b).

Discussion

Chronic alcohol abuse may alter the matrix network of
the duodenal mucosa in the sense of inducing a mucosal
fibrosis, a term that indicates an excessive deposition of
ECM components within a tissue. The plp and plllp de-
position was enhanced both in the basement membrane
and in the stroma of duodenal villi in alcoholic patients
compared with that in control subjects. This fibrosis was
particularly evident in the stroma at the base of villi,
where several crypts appeared reduced in number and
strangled by excessive collagen deposition (see Fig. 3c,
d). Interestingly, type Ill collagen was the most abundant
in the “fibrotic” duodenal villi; these morphological fea-
tures are reminiscent of one of the early stages of the al-
coholic liver fibrosis, where an increased accumulation
of type lll collagen in the perivenular and perisinusoidal
areas has been described [20, 40]. The increased deposi-
tion of collagen type | and, particularly, type Ill may ex-
plain the basement membrane thickening of duodenal
villi shown in alcoholics by morphometry. Among the
ECM components studied, chronic alcohol abuse also in-
duced a different distribution of Tn, whose deposition
was increased at the mucosal surface and, even more, at
the base of villi. Tn, a hexameric glycoprotein (“hexa-
brachion”) with a molecular mass of 1,000 kDa whose
structure contains several fibronectin type Ill and EGF-
like repeats [13], may be a modulator of such cell func-
tions as cell-matrix adhesion and migration, through a
direct interaction with cellular receptors [14, 15]. Nu-

Fig. 4 Immunostaining fora, b tenascin andc undulin (colla-

gen XlIV). a In the distal duodenal lamina propria of normal sub-
jects tenascin content is limited to a continuous band underneath
the villus epithelium, which starts at the base and becomes pro-
gressively broader towards the tip of the villus; some scattered im-
munostaining is also observed in a few crypt$enascin distribu-

tion is quite different from normal in the lamina propria of alcohol
abusers: tenascin content is high at the mucosal surface, while an
uninterrupted positive band is frequently seen at the base of the
villi and in some cryptsc A small focal deposit of undulin (colla-
gen XIV), with the typical staining pattern consisting of undulat-
ing uniform fibres with parallel alignment is shown in the mucosa
of an alcoholic patient at the site of a mild inflammatory infiltrate.
Original magnificatiora x85,b x130,c X260



Fig. 5a The electron micrograph shows a general view of the merous nonparenchymal cells staining positively for
lationship between the intestinal epitheliuf @nd the adjacent hoth a-SMA and desmin were present in the stroma of

subepithelial components in a control subject. A large capillaryi;: i +i ; ; ; ; ;
(C) filled with red blood cells is seen in the lower left corner, Iing\é)m' in tight junction with the surface epithelium. These

with thin cytoplasmic extensions of an endothelial cdlig.(The Ccells were five times as frequent in alcoholics as in con-
area between the capillary and the epithelium is occupied maitiigl subjects and extended their cytoplasmic processes
by two elongated fibroblast-like cells, running parallel to the basalibepithelially. The microfilamentous pattern of

aspect of the epithelium. They exhibit large, elongated nudlei (gpja/desmin staining and the ultrastructural characteris-

abundant rough endoplasmic reticuluarr@ws) and cytoplasmic _; . .
extensions running deep in the lamina propria. An intraepithelffS Of these cells are typical of myofibroblasts [39].

lymphocyte [) is presentb Representative electron micrograptMoreover, these nonparenchymal cells also showed posi-
of a myofibroblast-like juxta-parenchymal cell closely apposed tive staining for all the ECM components studied except
the duodenal epitheliunE] of a chronic alcohol abuser. The juxyndulin (collagen XIV) whose expression is almost ab-
ta-parenchymal cell exhibits a large indented nuclél)sthe cy- - i s
toplasm contains numerous cisternae of rough endoplasmic retﬁ%nt in the mucosa. ConSIder_lng 'Fhe close apposition of
lum (arrows) and bundles of microfilamentarfowheads. Espe- Some of these cells to the epithelium, we have assumed
cially prominent are the numerous thickenings of the cytoplasntitat they are responsible for the increased ECM deposi-
membrane, which are suggestive of hemidesmosome-like strien in both the basement membrane and the stroma of
tures Curved arrow}: Bar 1y duodenal villi. Features of these cells are similar to those
reported in other mammals, although various names have
been used for them, including pericryptal fibroblastic
sheath [22], subepithelial reticulohistiocytic complex
[18] and subepithelial fibroblast sheath [29]. Recent data
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suggest that the fibroblast-like cells of the intestinal mmucosa without possible bias from the presence of sig-
cosa are capable of a contractile function [21] and thficant liver disease. The present data, although ob-
they are myofibroblast-like cells: they are present intained with qualitative and semiquantitative methodolo-
number of tissues, located between parenchymal ayies, suggest that chronic alcohol abuse may induce fi-
stromal cells, and have been collectively designated jinxesis of the intestinal mucosa. Such fibrosis is associat-
ta-parenchymal cells [47]. Interestingly, these stromedl with a transformation of villus juxta-parenchymal
cells were not only less numerous in control subjects loells into active subepithelial myofibroblast-like cells
also exhibited more fibroblastic features, similar to tteble to produce different ECM components.
juxta-parenchymal cells with contractile function de- )

scribed in the normal duodenal mucosa of other spec@%r‘c’w'eo'gememsTh's study was supported by a grant from

. . ._Mipistero della Ricerca Scientifica and a grant from Consiglio
[21, 47]. Thus, chronic alcohol abuse is also associafedisnale delle Ricerche (91.00248.PF41-FATMA). The authors

with a transformation of these cells into a more actiygs grateful to Dr. Detlef Schuppan (Department of Medicine, F.
synthetic phenotype, as happens in the liver, where als@xander University, University of Erlangen, Erlangen, Germa-
hol induces the transformation of juxta-parenchym'a)r) for providing specific antibodies against different matrix com-
stellate cells (Ito cells) into activated myofibroblasfP"ents-

[28]. In patients affected by chronic alcohol abuse the

enterocyte turnover of the distal duodenum was signifj=
cantly lower than in control subjects, as indicated by
smaller number of MIB-1-positive cells in the intestinal; akerman PA, Cote PM, Yang SQ, McClain C, Nelson S, Bag-
crypts of alcoholics. Despite this phenomenon the villus by G, Diehl AM (1993) Long-term ethanol consumption alters
height and the enterocyte column size were unaffected.the hepatic response to the regenerative effects of tumor necro-

A similar effect has been described previously in rats gzgﬁgﬁof'S"'C‘f]%%tgé?l%}Eéggg;loHT?’Bals T. Hahn EG, Cant-

chronically fed ethanol [24, 51, pat is known that en- ™ 5, 5ni C, Reichart P (1986) Immunohistochemical distribution
terocytes differentiate functionally during transit, becom- of collagens types IV, V, and VI and of procollagens types |
ing mature cells only in the upper portion of the villus %nd IH in :?ETA?P? aﬁezcgar bone and dentine. J Histochem
[27]. It is possible that chronic alcohol abuse is associag- Cytochem 34:1417—

: . . . . Bjarnason I, Ward K, Peters T (1984) The leaky gut of alco-
ed, with anllncreased residence tlr_ne on the crypt-vill holism: possible route of entry for toxic compounds. Lancet
axis, resulting in a greater proportion of mature cells on |-179-182
the villus surface. 4. Bode JC (1980) Alcohol and the gastrointestinal tract. Adv In-

Previous reports have described an inhibitory effect gsf tBegéé\"?g P}g‘]ﬂl‘gté e4ISIi|1_S7c7hwerk W, Lorenz-Meyer H, burr HK
etha_mol on I'V(.Er regeneratlon [46' 48]. In partlcular, etha™ (1982) duantitative ’histomorphor'netric study of the jejunal
nol is able to impair both protein synthesis at the level of mycosa in chronic alcoholics. Digestion 23:265-270
RNA transcription [36] and DNA synthesis [17]. More6. Bode JC, Bode C, Heidelbach R, Durr H-K, Martini GA
recently, ethanol has been shown to inhibit parenchymal(1t)984) deJuntal m'tCVOﬂCt)ra |m p%tieg(t)s SVX'th chronic alcohol

; ; ; abuse. Hepatogastroenterology 31:30—
'(I:'?]” l];egene_ratlo? throulgh hd'geregé meCha?llsmbS I[l’ 16]7. Casini A (1994) Effects of ethanol and acetaldehyde on extra-
he formation of acetaldenyae adducts with tubulin, pre- cejiyjar matrix gene regulation in fat-storing cells. In: Surrenti
viously shown in different organs [37], may interfere C, Casini A, Milani S, Pinzani M (eds) Fat-Storing Cells and
with the induction of enterocyte mitosis. Local produc- Liver Fibrosis. Kluwer Academic, Lancaster (UK), pp
tion of acetaldehyde in the duodenal mucosa is sugges (%:80—188

asini A, Cunningham M, Rojkind M, Lieber CS (1991) Acet-
by the presence of both alcohol dehydrogenase and cy 0I':\Idehyde increases procollagen type | and fibronectin gene

chrome P450 in enterocytes [25, 42]. Thus, the presenceranscription in cultured rat fat-storing cells through a protein
of acetaldehyde in the villus microenvironment might synthesis-dependent mechanism. Hepatology 13:758-765

also be responsible for the alteration of the mucosél Casini A, Galli G, Salzano R, Rotella CM, Surrenti C (1993)
ECM [7-12, 31, 32]. Acetaldehyde-protein adducts, but not lactate and pyruvate,

. . stimulate gene transcription of collagen and fibronectin in he-
Alcohol-related nutritional disturbances do not play paticfat_sgoring cells. JpHepato| 19;3%5_392

any significant part in modification of the mucosal ma-0. Casini A, Ceni E, Salzano R, Galli G, Milani S, Schuppan D,
trix network. In fact, none of the 50 chronic alcohol Surrenti C (1994) Acetaldehyde regulates the gene expression
abusers considered in our study had either clinical evi-©f matrix-metalloproteinase-1 and -2 in human fat-storing
d f Inutriti i di This is 4 cells. Life Sciences 55:1311-1316 o o
ence of malnutrition or severe liver disease. 1NIS IS 4 casini A, Ceni E, Salzano R, Schuppan D, Milani S, Pellegrini
agreement with previous reports (for review see [26]) G, Surrenti C (1994) Regulation of undulin synthesis and gene
that indicated the presence of alcohol-induced malnutri- expression in human fat-storing cells by acetaldehyde and

i i i i ivartransforming growth factor-R1. Comparison with fibronectin.
tion associated with the occurrence of either severe I|verBiochem Biophys Res Comm 199: 10191026

d'Se"?‘SG or Impor_tant a}lcohql—related dlsturbances of dl?.' Casini A, Galli G, Salzano R, Ceni E, Franceschelli F, Rotella
tary intake. The mtestlnal flbr03|$ observed in our alco- cMm, Surrenti C (1994) Acetaldehyde induces c-fos and c-jun
holics may be mild compared with that found in many proto-oncogenes in fat-storing cell cultures through protein ki-
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