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Abstract
Background: Alcoholic pancreatitis is a serious medical con-
cern worldwide and remains to be one of the common 
causes of pancreatic disease. Summary: While alcohol con-
sumption causes direct damage to pancreatic tissue, only a 
small percentage of active drinkers will develop pancreatitis. 
An explanation of this phenomenon is probably that alcohol 
increases pancreatic vulnerability to damage; however, the 
simultaneous presence of additional risk factors and pancre-
atic costressors is required to increase the risk of pancreatitis 
and its complications caused by alcohol misuse. Recently, a 
number of important genetic as well as environmental fac-
tors influencing the risk of alcoholic pancreatitis have been 
described. Key Messages: In brief, this review reports estab-
lished factors for the development of alcoholic pancreatitis 
and summarizes recent progress made in basic and clinical 
research. © 2020 S. Karger AG, Basel

Introduction

Alcohol consumption is a major public health con-
cern, and Europe has the highest levels of active drinkers 
in the world. According to the previously published Unit-

ed European Gastroenterology Survey of Digestive Health 
across Europe, 155 billion EUR are spent every year as a 
result of alcohol misuse [1]. Alcohol drinking is also con-
sidered a well-established risk factor of acute and chronic 
pancreatitis contributing to between 50 and 80% of all 
cases (with regional differences in prevalence) [2]. Re-
cently published validation studies on demographics, eti-
ology, and risk factors for chronic pancreatitis reported 
by the North American Pancreas Study Group confirmed 
that alcohol remains the single most common etiology 
(46%) of this disease in the USA [3]. 

On the other hand, less than 5% of heavy drinkers (de-
fined by most authors as drinking of ≥4–5 drinks on 5 or 
more days a month; a standard drink is approx. 8–14 g of 
pure alcohol – depending on country) will develop an ep-
isode of pancreatitis [4]. The underlying explanation of 
this phenomenon is that alcohol toxicity requires addi-
tional risk factors, either environmental or genetic, for 
disease to occur (Fig. 1) [5, 6]. In addition, in animal mod-
els alcohol by itself does not cause pancreatitis but rather 
sensitizes the pancreas to damage caused by a number of 
other pancreatic costressors [7, 8]. 

Numerous publications shed some light onto the 
pathophysiology of alcoholic pancreatitis. However, in 
many important issues we still lack conclusive under-
standing. In this review we briefly discuss the current hy-
potheses and views on the pathophysiology of alcoholic 
pancreatitis. 
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Pathophysiology of Alcoholic Pancreatitis

The Influence of Alcohol on the Pancreas
The pathophysiology of alcoholic pancreatitis remains 

incompletely understood as direct toxic actions exerted 
by alcohol on the pancreas are complex. It is assumed that 
alcohol damages acinar cells, pancreatic ductal epitheli-
um and pancreatic stellate cells alike. Moreover, excessive 
alcohol consumption results in the creation of a proin-
flammatory microenvironment which promotes pancre-
atic fibrosis. It is important to understand that findings 
coming from animal models suggest that the pancreas 
can compensate harmful effects of alcohol through an 
adaptive stress response – such as the unfolded protein 
response (UPR; please see below) [9, 10]. Alcoholic pan-
creatitis only occurs when compensatory mechanisms are 
exhausted or if increased vulnerability due to other (ge-
netic and environmental) pancreatic costressors is pres-
ent. 

Pancreatic Acinar Cells
Pancreatic acinar cells metabolize alcohol via both ox-

idative and nonoxidative pathways (Fig. 2). Toxic effects 
of alcohol on acinar cells (autodigestive injury, necroin-
flammation, cell death) are partially due to its metabolism 
and generation of toxic components such as acetalde-
hyde, fatty acid ethyl esters (FAEEs), and reactive oxygen 
species [11]. Oxidative stress mediated by reactive oxygen 
species and FAEE leads to destabilization of zymogen 

granules and lysosomes and other dysregulations of the 
cell organelle [4]. 

Oxidative alcohol metabolism results in mitochondri-
al dysfunction which is a universal trigger of apoptosis 
and necrosis as mitochondria are responsible for a range 
of cellular functions critical in regulating cell survival 
[12]. Mitochondrial dysfunction occurs because of mem-
brane permeabilization mediated by persistent opening 
of the mitochondrial permeability transition pore, result-
ing in loss of mitochondrial membrane potential and mi-
tochondrial fragmentation. Mechanisms of mitochondri-
al permeability transition pore opening are a decrease in 
the ratio of nicotinamide adenine dinucleotide to nicotin-
amide adenine dinucleotide plus hydrogen resulting from 
oxidative alcohol metabolism [13]. 

Alcohol impacts on the endoplasmic reticulum (ER) 
network, whose function is crucial for protein folding and 
enzyme production in acinar cells [9, 14]. Key factors 
maintaining ER homeostasis are Ca2+, ATP, and a con-
trolled oxidative environment [10]. Enzyme secretion 
from acinar cells is mediated by oscillations of cytosolic 
Ca2+. Normally this is a transient event because of the 
reuptake of Ca2+ back into the cellular stores. Ethanol me-
tabolites cause massive and persistent Ca2+ release from 
the ER [15, 16]. This store depletion activates the Ca2+ 
influx, as acinar cells attempt to “refill” ER stores by the 
store-operated Ca2+ channel [17]. Its activation causes a 
considerable cytosolic Ca2+ increase which is a central 
event in promoting pathological events of pancreatitis 

Fig. 1. Direct action of alcohol on the pancreas is caused by toxic influence on acinar, ductal, and stellate cells. 
Importantly, multiple genetic and environmental factors are involved and play a substantial role in developing 
alcoholic pancreatitis. Protective genetic variants decreasing the risk of disease have recently been described.
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[18]. Ca2+ overload also greatly reduces ATP production 
in pancreatic acinar cells and subsequently causes further 
ER dysfunction [19]. 

In order to protect and adjust to changing demands 
encountered by the ER protein synthesis and processing 
machinery, eukaryotic cells have developed the UPR. The 
UPR is activated by accumulation of unfolded proteins in 
the ER lumen, a condition termed “ER stress” [9, 10]. In 
response to chronic alcohol misuse and oxidative stress, 
this mechanism causes upregulation of spliced X box-
binding protein (sXBP1) which limits alcohol damage 
[9]. sXBP1 regulates a broad spectrum of UPR genes in-
volved in protein folding [10, 20, 21]. The effects of sXBP1 
generally adapt to ER stressors and enhance normal func-
tion in many cells but play an especially important sup-
portive role in secretory cells. Interestingly, it was dem-
onstrated that cigarette smoke reduces sXBP1 levels and 
inreases ER stress and cell death in acinar cells [22]. This 
could partially explain the mechanism due to which 
smoking becomes a risk factor for pancreatitis (acute, re-
current, and chronic) in addition to heavy alcohol abuse.

Impairment of autophagy is also a characteristic fea-
ture of alcoholic pancreatitis. Autophagy is a crucial path-
way for degradation of organelles and proteins. It starts 
with sequestration of the material destined for degrada-
tion into autophagosomes, which then fuse with lyso-
somes forming autolysosomes in which cargo is degraded 
by lysosomal hydrolases [23]. Acinar cells with enlarged, 
abnormal autolysosomes containing poorly degraded 
cargo are a characteristic early sign of pancreatitis [24]. 
Levels of lysosome-associated membrane proteins, which 
are crucial for maintaining the function of lysosomes, are 

significantly decreased in experimental models of alco-
holic pancreatitis [25, 26]. 

Another important mechanism affecting acinar cells 
and contributing to alcoholic pancreatitis is the disrup-
tion of apical secretion of zymogens. Under normal con-
ditions pancreatic acinar cells are strictly polarized cells. 
This means that intracellular accumulated zymogen 
granules undergo exocytosis at the apex of the cell, emp-
tying into the gut lumen digesting food [27]. A block of 
apical secretion causes activation of proteases within aci-
nar cells, as well as basolateral exocytosis through the ba-
solateral plasma membrane in the acinar cell releasing ac-
tive zymogens into the interstitial space. This causes pro-
tease-induced injury to the cell membranes [28]. Cosen- 
Binker et al. [27] demonstrated that addition of alcohol to 
submaximal cholecystokinine stimulation of acinar cells 
mimics supramaximal cholecystokinine-induced apical 
blockade and redirects exocytosis to ectopic sites on the 
basolateral plasma membrane via protein kinase C-medi-
ated activation of the Munc18c protein leading to pancre-
atitis. The authors postulated that this may be a crucial 
process involving acinar cell damage caused by alcohol 
[27]. High alcohol intake also increases levels of circulat-
ing TNF-α – a factor which directly induces premature 
protease activation and necrosis in pancreatic acinar cells 
[29]. 

Pancreatic Ducts
Ductal involvement in alcoholic pancreatitis is caused 

by changes of viscosity of pancreatic juice and enhancing 
its self-aggregation. Alcohol increases precipitation of 
pancreatic juice and formation of protein plugs inside 

Fig. 2. Direct action of alcohol on pancre-
atic acinar cells has varied pathways. Alco-
hol-related intracellular activation of pro-
teases is caused by disruption of apical se-
cretion as well as increased levels of 
circulating TNF-α. Disturbed apical secre-
tion of proteases also causes basolateral re-
lease of zymogen and its activation in inter-
stitial space. Oxidative metabolism of alco-
hol leads to mitochondrial dysfunction and 
subsequent apoptosis. ER dysfunction 
caused by alcohol increases Ca2+ levels and 
leads to reduction of ATP production in 
pancreatic acinar cells and subsequently 
causes further ER damage. 
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pancreatic ducts. Formation and enlargement of protein 
plugs results in formation of calculi which damage ductal 
epithelium and cause obstruction of pancreatic ducts 
[30]. The mechanism of this phenomenon is not clear. 
Apte et al. [31] have shown that long-term alcohol ad-
ministration in rats causes a significant increase in 
lithostathine mRNA levels, which could in turn lead to 
increased concentrations of lithosthatine in pancreatic 
juice and promote protein deposition in pancreatic ducts. 
However, reports on the levels of lithostathine in the pan-
creatic fluids or tissue of patients with alcoholic pancre-
atitis are conflicting [32].

On the other hand, plug formation in alcoholic pan-
creatitis resembles pathologies found in cystic fibrosis – 
which is caused by the loss of function of the exocrine 
pancreatic function caused by mutations in the cystic fi-
brosis transmembrane conductance regulator (CFTR) 
gene. CFTR levels are lower in pancreatic tissue from pa-
tients with chronic and acute pancreatitis – compared to 
healthy subjects [33]. These findings were confirmed in 
animal ductal cell models where CFTR activity is inhib-
ited by alcohol, and this effect is mediated by sustained 
increases in cytosolic Ca2+, mitochondrial depolarization, 
and cellular ATP depletion [33]. 

Pancreatic Stellate Cells
Alcohol activates pancreatic stellate cells (PSCs) – 

which are normal resident cells of the pancreas present in 
the periacinar space regulating matrix turnover and play-
ing a role in tissue repair [34, 35]. PSCs have the capacity 
to oxidize alcohol to acetaldehyde, which is associated 
with the generation of reactive oxygen species, leading to 
oxidative stress. Moreover, excessive alcohol intake in-
creases circulating levels of lipopolysaccharide as well as 

circulating levels of oxidized low-density lipoprotein and 
TNF-α. Each of those factors manifest distinct effects on 
PSC activation [7, 36, 37]. Alcohol abuse causes conver-
sion of PSCs into myofibroblast-like cells which in turn 
activate the inflammatory response, stimulate release of 
cytokines and release excessive amounts of extracellular 
matrix proteins (Fig. 3) [34]. 

Inflammatory Cells in Alcoholic Pancreatitis 
Alcohol consumption leads to conversion of PSCs into 

myofibroblasts in parallel to the generation of an inflam-
matory microenvironment driven by alternatively acti-
vated macrophages, type 2 T-helper cells, and results in 
pancreatic fibrosis which is recognized as an essential his-
topathological feature of chronic pancreatitis [38]. In 
general, it could be assumed that the complex process of 
fibrogenesis in alcoholic chronic pancreatitis is initiated 
by the infiltration of the pancreatic tissue by macrophages 
and other inflammatory cells that are attracted by tissue 
damage and, in concert with myofibroblasts, stimulated 
to produce fibrogenic cytokines [39]. Necrosis and re-
sorption of damaged cells by macrophages could be the 
initial event that induces fibrogenesis [39]. Next, macro-
phages produce TGF-β and PDGF-B – factors which 
cause activation and proliferation of the resident pancre-
atic fibroblasts with subsequent induction of their trans-
formation into myofibroblast-like cells [40, 41]. As it was 
shown, infiltration of other inflammatory cells, such as 
lymphocytes, is also present in alcoholic pancreatitis [39]. 
Various studies have shown that lymphocytes and granu-
locytes could also possibly play a role in fibrogenesis [39, 
42]. However, the role of other cells (especially type 2 T-
helper lymphocytes) in alcoholic pancreatitis still needs 
to be elucidated. 

Fig.  3. Influence of alcohol on pancreatic 
stellate cells (PSCs) causes production of 
acetylaldehyde (via oxidative metabolism 
pathway) and causes a significant increase 
in oxidative stress. Excessive alcohol intake 
increases also circulating levels of lipopoly-
saccharide (LPS) as well as TNF-α which 
activate PSCs and create a proinflamma-
tory microenvironment which promotes 
pancreatic fibrosis.
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Genetic Factors and Their Role in Alcoholic 
Pancreatitis
The impact of genetic factors is of key interest and will 

potentially guide future studies investigating the patho-
physiology of alcoholic pancreatitis. There has been some 
progress made recently, regarding the role of genetics, al-
though there is still an urgent need of broadening our 
knowledge [43]. 

In the past decade there have been two large studies 
dealing with the role of genetic factors in pancreatitis in a 
broad approach. The prospective North American Pan-
creatitis Study 2 conducted from 2000 to 2006 in 19 cen-
ters in the USA enrolled patients with recurrent acute or 
chronic pancreatitis which then were genotyped for 
625,739 single nucleotide polymorphisms [44]. Genome-
wide association studies (GWASs) identified and repli-
cated variants PRSS1-PRSS2 and CLDN2 [5]. The PRSS1 
variant probably influences vulnerability for alcoholic 
pancreatitis by altering the expression of the primary 
trypsinogen gene. A recent study has shown that expres-
sion of the mutant form of human PRSS1 (PRSS1R122H) 
in transgenic mice causes more severe pancreatitis after 
ethanol feeding compared to control or PRSS1 gene car-
riers [45], thus experimentally supporting the theory of 
interaction between genetic and environmental risk fac-
tors. Moreover, alterations in the trypsinogen-degrading 
enzyme chymotrypsin C were identified (variants: p.
R254W and p.K247_R254del) as they are more common 
in patients with alcoholic chronic pancreatitis [46].

The CLDN2 variant in patients suffering from chron-
ic pancreatitis is associated with an atypical localization 
(along the basolateral membrane of acinar cells) of clau-
din-2. Claudin-2, a tight junction protein, is normally lo-
calized between duct cells and endocrine islets. The au-
thors also suggested that this mislocalization partially ex-
plains the high frequency of alcohol-related pancreatitis 
in men compared to females as alleles of the CLDN2 gen-
otype interact with alcohol consumption amplifying the 
risk (male hemizygous frequency was 0.26 while that of 
female homozygotes was 0.07). Importantly, results of the 
study above were confirmed in another large European 
cohort of 3,062 patients. In this paper it was also stated 
that single nucleotide polymorphisms at the PRSS1-
PRSS2 locus and at the CLDN2 locus are strongly associ-
ated with alcoholic pancreatitis [47]. Interestingly, 
GWASs have also identified haplotypes in the PRSS1 and 
PRSS2 gene with a protective effect – decreasing the risk 
of alcoholic chronic pancreatitis (odds ratio = 1.5) [5, 48]. 

Promising data regarding the identification of genetic 
factors enhancing the risk of alcoholic pancreatitis come 
from a recent German GWAS which recognized single 
nucleotide polymorphisms within genes encoding the 
AB0 blood group-specifying transferases A/B (AB0), fu-
cosyltransferase 2 and chymotrypsinogen-B2. Those 

were shown to be significantly associated with elevated 
lipase activity levels in asymptomatic subjects [49]. Im-
portantly, a significant association was confirmed for fu-
cosyltransferase 2 nonsecretor status and the AB0 blood 
type B in patients with chronic pancreatitis of alcohol-
related origin. Moreover, we reported a 2.3-fold pancre-
atitis risk with blood type B over blood type 0. Addition-
al European GWAS studies identified a large inversion at 
the chymotrypsinogen B1-B2 locus which is related to a 
modest decrease in risk for chronic alcoholic pancreatitis, 
due to a protective increase in trypsinogen degradation 
[50]. 

There were also some efforts to recognize other ge-
netic factors influencing the protease/antiprotease bal-
ance which could play a role in alcoholic pancreatitis, 
such as mutations in the serine protease inhibitor Kazal 
type 1 (SPINK1) gene. SPINK1 functions as a feedback 
inhibitor of activated trypsin and inhibiting prematurely 
activated trypsin [51]. However, although SPINK1 muta-
tions are observed in individuals with chronic alcoholic 
pancreatitis, there is no evidence proving that they are 
more frequently found if compared to other subtypes of 
chronic pancreatitis [52, 53]. The role of CFTR gene mu-
tations in alcoholic pancreatitis remains controversial. 
Data coming from animal models have shown that CFTR 
knockout mice given ethanol developed more severe pan-
creatitis than control CFTR knockout mice [33]. In pa-
tients with chronic alcoholic pancreatitis an estimated 
15% displayed a CFTR mutation [43]. This prevalence is 
comparable to the prevalence of CFTR mutations in oth-
er forms of chronic pancreatitis when the entire coding 
region of the CFTR gene is sequenced [54]. Moreover, so 
far almost all studies investigating the association of 
CFTR mutations with an increased risk of alcoholic pan-
creatitis showed a distribution comparable to that of the 
normal population [55, 56]. 

When it comes to genetic polymorphisms of alcohol-
metabolizing enzymes taking part in oxidative and non-
oxidative pathways, available data do not reveal unequiv-
ocal conclusions about their role in alcoholic pancreatitis. 
The nonoxidative pathway involves esterification of etha-
nol with fatty esters that result in the synthesis of FAEEs 
[57]. As it was mentioned before, FAEEs play an impor-
tant role in the destabilization of acinar cells. After con-
sumption of alcohol, accumulation of FAEEs in the pan-
creas is significantly higher compared to other organs 
[37]. It is partially driven by the activity of carboxylester 
lipase (CEL) which is responsible for synthesizing FAEEs. 
Limited data coming from a Japanese study on a male 
population of alcoholics suggested that the prevalence of 
long-type alleles is significantly higher in patients with 
alcoholic pancreatitis [58]. However, further studies in 
European cohorts did not confirm this association nei-
ther with alcoholic nor idiopathic pancreatitis [59, 60]. 
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On the other hand, Fjeld et al. [61] have recently described 
a hybrid allele (CEL-HYB) originating from a crossover 
between CEL and its neighboring pseudogene (CELP), 
which was significantly more common in a cohort of  
subjects with alcohol-related chronic pancreatitis (odds 
ratio = 2.3). 

As alcohol is mostly metabolized by alcohol-dehydro-
genase and then by aldehyde-dehydrogenase, there is a 
number of studies regarding distribution of alleles encod-
ing those enzymes; however, outcomes of studies are con-
flicting and indicate ethnic background as a strong con-
founder [26, 62, 63]. 

Environmental Factors and Their Role in Alcoholic 
Pancreatitis
Apart from direct toxic effects of alcohol and genetic 

susceptibility, smoking, obesity, dietary factors as well as 
bacteremia seem to play important roles in the develop-
ment of alcoholic pancreatitis. 

Smoking is generally accepted as an important risk fac-
tor of progression of pancreatitis [4]. Additionally, smok-
ers also frequently drink more alcohol. Data coming from 
clinical observations show that tobacco intake accelerates 
the course of the disease in a dose-dependent fashion, 
apart from the amount of alcohol intake [64]. Results 
coming from a Japanese nationwide survey show that al-
cohol drinking as well as smoking are related to a higher 
incidence of complications in alcoholic pancreatitis [65]. 
A more recent meta-analysis of prospective studies sug-
gests that tobacco smoking increases the risk of acute and 
chronic pancreatitis (the summary risk ratio was 1.49 and 
1.93, respectively) and that there is a dose-response rela-
tionship between increasing number of cigarettes and 
pancreatitis risk [66]. Moreover, the authors found that 
the associations between smoking and acute pancreatitis 
persisted among subgroups of studies that were adjusted 
for alcohol. However, the mechanisms of direct toxic ef-
fects caused by nicotine smoke inhalation are not clear. 
Although tobacco smoke contains more than 4,000 chem-
ical compounds, experimental studies have mainly stud-
ied the role of nicotine and nicotine-derived substrates in 
relation to pancreatitis. It was suggested that smoking in-
duces an inflammatory process in pancreatic tissue, as it 
stimulates expression of pancreatic procollagen 1 gene, 
interleukin-1ß and TGF-ß in acinar cells [67, 68]. More-
over, it has been shown that cigarette smoking extract as 
well as nicotine and one of its major metabolites cause 
activation of PSCs via nicotinic acetylcholine receptors. 
This effect may contribute to activation of fibrosis and 
progression of chronic pancreatitis [69]. 

Hypercaloric-high-fat diet and obesity in the period of 
time before the onset of alcoholic pancreatitis are recog-
nized as additional risk factors for disease development. 
It was well demonstrated that visceral fat necrosis wors-

ens acute pancreatitis outcome in obese patients [70]. A 
recent study has shown that chronic pancreatitis is also 
associated with a higher visceral fat fraction – which is 
also present in central obesity and metabolic syndrome 
[71, 72]. Moreover, a Swiss study found that obesity be-
fore the onset of chronic alcoholic pancreatitis was found 
to be significantly more frequent compared to the control 
population (15 vs 3.1%) [73]. The mechanism underlying 
those observations could be partially explained by effects 
caused by degradation of lipids caused by lipolytic en-
zymes. Nagai et al. [74] have demonstrated in an in vitro 
model that interstitial release of degradation products 
from triglycerides by lipase and phospholipase causes cel-
lular disruption. More recently, it has also been shown 
that during pancreatitis, pancreatic triglyceride lipase 
damages adipocytes and leads to the release of excessive 
nonesterified fatty acids, which are related to a worsened 
course of the disease [75]. 

Moreover, hyperlipidemia is a risk factor of both se-
vere acute and chronic pancreatitis [76]. The nonoxida-
tive pathway of ethanol metabolism generates FAEEs 
from fatty acid substrates via the action of carboxylester 
lipase secreted by the acinar cells [77, 78]. FAEEs induce 
sustained elevations of cytosolic Ca2+ and lead to inhibi-
tion of mitochondrial function, ATP loss and as a conse-
quence death of the isolated acinar cell in an in vitro mod-
el [79]. Further FAEE hydrolysis which takes place in mi-
tochondria leads to the release of free fatty acids and an 
increase in toxic effects [76]. Suggestions come from an 
in vitro model, confirmed in an in vivo animal study in 
which ethanol feeding exacerbated pancreatitis due to hy-
perlipidemia [80]. This is important in light of studies 
showing that humans dying from alcohol intoxication 
have high levels of FAEEs in the pancreas [81]. 

When it comes to other dietary factors which are sug-
gested to contribute to the development of alcoholic pan-
creatitis, vitamin deficiency – common among severe al-
coholics – is also disputed. So far data on this issue are 
scarce, and this matter needs further evaluation. There 
are single preliminary studies which deal with vitamin 
deficiency as a possible factor in disease onset. It has been 
well established that thiamine and folate deficiency occur 
in up to 80% of alcoholics [82, 83]. Lately, Srinivasan et 
al. [84] found that chronic alcohol exposure significantly 
inhibited the uptake of thiamine pyrophosphate in pan-
creatic acinar cells in an animal model. The authors con-
cluded that this effect of alcohol could have a negative 
effect on the physiological function of the mitochondria 
and as a consequence contribute to the development of 
alcoholic pancreatitis. Folate seems to be essential for 
pancreatic function as the pancreas maintains the second 
highest tissue level of folate after the liver and folate defi-
ciency is related to disturbance of the exocrine function 
of this organ [85]. Another preliminary study revealed 
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that chronic alcohol abuse causes a significant decrease in 
folate uptake by isolated rat pancreatic cells [86]. 

Recently, there has been a growing interest in bacte-
rial endotoxemia as a possible factor triggering alcoholic 
pancreatitis. Serum levels of the bacterial cell wall com-
ponent lipopolysaccharide are higher in individuals who 
abuse alcohol [28]. Alcohol is known to increase gut per-
meability; an inability to detoxify circulating endotoxins 
could make some drinkers susceptible to overt disease 
[4]. Data dealing with this issue are still lacking; however, 
there are some particularly interesting outcomes which 
come from animal experimental models. Vonlaufen et al. 
[87] had shown that endotoxin provocation leads to acute 
pancreatitis in alcohol-fed rats, whereas alcohol feeding 
alone did not cause any damage. Authors also noted sig-
nificant stimulation of fibrosis which was due to a TLR4-
mediated effect on PSCs. 

Conclusion 

The direct link between alcohol abuse and pancreatic 
disease has long been recognized. It has been proven that 
alcohol misuse is one of the most frequent causes of acute 
and chronic pancreatitis. Surprisingly, it is also docu-
mented that the majority of alcohol abusers will not de-
velop alcoholic pancreatitis. As alcohol seems to increase 
pancreatic vulnerability to damage, a simultaneous pres-

ence of additional risk factors and pancreatic costressors 
may dramatically increase the risk of complications 
caused by alcohol misuse. Up to date, there are well-
known genetic and environmental factors which enhance 
this risk; however, there is no doubt that many new fac-
tors are yet to be described. As alcohol consumption 
seems to be a growing health care issue of the modern 
world, it could be presumed that we are in need of more 
data about alcohol-related pancreas damage. 
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