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Thiamine deficiency, oxidative metabolic pathways and
ethanol-induced neurotoxicity: how poor nutrition contributes
to the alcoholic syndrome, as Marchiafava–Bignami disease
LMP Fernandes1,2,3, FR Bezerra1, MC Monteiro1,2,4, ML Silva3, FR de Oliveira2,5, RR Lima2, EA Fontes-Júnior1,3 and CSF Maia1,2,3

Ethanol is an important risk factor for the occurrence of several brain disorders that depend on the amount, period and frequency
of its consumption. Chronic use of ethanol often leads to the development of neurodegenerative syndromes, which cause
morphological and functional impairments such as foetal alcohol syndrome in newborns exposed to ethanol during pregnancy,
Wernicke–Korsakoff Syndrome and, more rarely, Marchiafava–Bignami disease (MBD). MBD is characterized by primary
degeneration of the corpus callosum, without inflammation and is associated with oxidative stress and hypovitaminosis, as well as
altered mental status, to mention dementia, seizures, depression and so on. This review discusses MBD and poor nutrition as a risk
factor for the development of such alcoholic syndrome, with focus on diagnosis, pathogenic aspects, signs and symptoms, as well
as therapeutic perspectives. On the basis of the inclusion/exclusion criteria adopted, the performed search in scientific databases
(Pubmed, Scielo and Google Scholar) resulted in 100 studies that are being presented and discussed in the present work. Review,
case–control and cohort studies on alcoholism-associated hypovitaminosis, oxidative stress, MBD and ethanol metabolism
pathways were admitted as relevant. We highlight that MBD is a poorly described, diagnosed, insidious and progressive condition,
for which evidence suggests a synergism between ethanol-induced neurotoxic effects and hypovitaminosis B. Present treatment
consists of vitamin B1(thiamine) supplementation. Nonetheless, other strategies such as the inclusion of antidepressants or
steroidal anti-inflammatories as add-on therapies have been employed as an attempt to improve the damage. Indeed, both the
diagnosis and treatment are difficult, and death occurs within few years.

European Journal of Clinical Nutrition (2017) 71, 580–586; doi:10.1038/ejcn.2016.267; published online 22 February 2017

INTRODUCTION
Chronic ingestion of ethanol promotes important morphological
and physiological alterations in the organism, mostly affecting the
central nervous system (CNS),1,2 and particularly in the brain. In
fact, even in the CNS, there are areas or cell populations that are
more vulnerable than others, such as the prefrontal cortex,
hippocampus, cerebellum, corpus callosum and glial cells.3–5 The
gastrointestinal tract may also be affected, causing a dietary
deficiency that may contribute to further damage.1,6,7

Wernicke–Korsakoff syndrome, for example, is a worldwide
health problem, characterized by memory loss or confusion and
cerebellar dysfunction caused by severe deficiency of thiamine
(vitamin B1) and concomitant alcoholism.8,9 Furthermore, severe
and rare neurological complications associated with vitamin
deficiency, such as Marchiafava–Bignami disease (MBD), are also
reported as a result of chronic ethanol-driven neurotoxicity, which
is marked by focal necrosis and corpus callosum demyelination.10

Vitamin deficiencies, mainly vitamin B1, and malnourishment
are common characteristics in chronic alcoholics that may lead to
MBD, due to liver damage-induced metabolic disturbance
ultimately causing a B1-hypovitaminosis.11 Therefore, in this

review, we will outline current concepts on the neurologic
complications of MBD and the poor nutrition as a risk factor
for alcoholic syndromes, focusing on diagnosis, pathogenic
mechanisms, signs and symptoms, as well as available therapeutic
perspectives.

GENERAL AND CLINICAL FEATURES
First reported in 1903 in Italian alcoholics, MBD is a rare
neurological syndrome, associated with patients who have a
history of alcoholism and malnutrition. MBD can occur among
both women and men; however, it is most frequently diagnosed
in men between 40 and 60 years of age,12–15 and is characterized
by degeneration, necrosis and atrophy of the corpus callosum, the
major white matter commissure connecting the cerebral hemi-
spheres, which facilitates cognitive, sensory and motor interhemi-
spheric exchange of information.16 Although the differences in
gender-dependent alcohol-induced toxic effects have been
discussed, conclusive data that reveal the variability in gender-
dependent susceptibility for the development of MBD does not
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exist.17 As a matter of fact, the pathogenesis of MBD as well as its
progression remain unclear.18,19

MBD can also appear in non-alcoholic patients, where it is
associated with carbon monoxide (CO) poisoning, sepsis, sickle
cell disease, Plasmodium falciparum infection during cerebral
malaria,20 cardiac carcinoma surgery21 and diabetes.22–25

Clinically, MBD leads to psychotic and emotional disorders, such
as apathy, depression and aggressive behaviour, with ‘interhemi-
spheric disconnection syndrome’ related to apraxia, ataxia, visual
dyslexia, loss of consciousness, seizures, mental confusion and
psychosis during the acute and subacute form and progressive
dementia as the major clinical manifestation of the chronic
form.18,26–28 A few reports of visual hallucinations and auditory
delusions are associated with chronic alcohol consumption in
female patients.29,30

DIAGNOSIS AND CLASSIFICATION
MBD diagnosis is difficult, but can be obtained by magnetic
resonance imaging (MRI), where knowledge of pathognomonic
signs is essential: hyper-intense lesions without mass effect within
the corpus callosum (hypodensity) accompanied by swelling of
the genu and splenium.16 However, other diseases involving
alterations in the corpus callosum, namely, recurrent artery
infarction of Heubner, neoplastic diseases (astrocytoma or
lymphoma), demyelinating diseases (multiple sclerosis, encepha-
litis, lymphoma, infarction and astrocytoma) must also be
considered for a proper differential diagnosis.31

In general, MBD is characterized by middle portion (middle
lamina) degeneration, usually symmetric, of the myelinated fibre
tracts from the corpus callosum accompanied by relative sparing
of both thin upper and lower edges.32 In some cases, the anterior
and posterior commissures, centrum semiovale and other white
matter tracts may also be affected.33,34 However, evidence
suggests the presence of disconnections beyond the commissure
fibres. Changes in extracallosal projections, cortico-cortical and
cortico-subcortical connecting fibres also promote transneural
depression.35 In this sense, Bhat et al.36 reported disruption of
fibre tracts in the corpus callosum and Yang et al.37 reported the
first case of a MBD patient with asymmetric extracallosal lesions
confined to one side of the brain and highlighted diagnostic MRI
methods for better prognosis prediction.
Because of how relevant thiamine deficiency is for the

development of neurological diseases such as MBD, its plasma
levels could be suggested as a biological marker for proper
diagnosis.38 Nevertheless, technical limitations must be consid-
ered. Thiamine serum concentration, for example, is not an
accurate marker for tissue samples.39 Erythrocyte transketolase
activation assay and thiamine pyrophosphate concentration
evaluation by high performance liquid chromatography are more
useful and reliable for the study and diagnosis of MBD.39,40

However, due to quick vitamin replacement these values are
rapidly normalized; therefore, their application should be limited
to initial diagnosis, as an add-on to MRI-based evaluation.39

Brion et al.41 postulated three identifiable forms of MBD: acute,
subacute and chronic. Acute MBD is characterized by a sudden
onset of altered consciousness and seizures; mutism may include
muscle stiffness and spread with dysphagia, poor diagnosis and
death within a few days. The subacute form is characterized by a
sudden onset of dementia that eventually progresses to a
vegetative state, possibly progressing steadily to death in a few
months. In chronic cases, more frequently recognized by
technological advances, little consensus exists about the clinical
findings that characterize this phase, limited to progressive
dementia, behavioural abnormalities and signs of interhemi-
spheric disconnection.28,42,43

Another pattern classification, which considers clinical status
and injury detectable by MRI, distinguishes two types. The first,

type ‘A’, displays a large deficit of consciousness, seizures,
dysarthria and hemiparesis. Often, a hyper-intense swelling of
the corpus callosum is observed, associated with extracallosal
injuries. In the second type, ‘B’, there is less disturbance of
consciousness with partial callosal lesions on MRI. Nonetheless,
dysarthria, gait disorders and interhemispheric signal disconnec-
tion are also present. Patients who present the type B pattern
often evolve with a better prognosis.44

ROLE OF HYPOVITAMINOSIS B AND OXIDATIVE STRESS IN
ETHANOL-INDUCED NEUROTOXICITY
The exact mechanism that underlies MBD is unknown, but
evidence from studies with humans (brain tissue) or animals
(rodents) suggests a synergism between ethanol-induced neuro-
toxic effects and hypovitaminosis B, especially thiamine, which is
an essential B complex vitamin needed in both neurons and glial
cells. Vitamin B deficiency is associated with other injuries in the
CNS, such as alcohol-induced dementia and Wernicke–Korsakoff
syndrome.45

He et al.33 in a rat model of alcoholism reported that the
pathology of the corpus callosum resulted from synergistic effects
of alcohol intoxication and thiamine depletion. Alcohol intake
per se impairs neuronal plasticity, interferes with lipid metabolism
and affects the expression of proteins responsible for binding
cytoskeletal elements in the human brain white matter.46 On the
other hand, thiamine deficiency produces neurological impair-
ment, as observed in rodent animal models.47

Thiamine (Vitamin B1) deficiency and neuropathy
Thiamine is converted to its active form, thiamine pyrophosphate,
using magnesium as a cofactor. In turn, thiamine pyrophosphate
acts as a coenzyme for the pyruvate dehydrogenase complex
(PDH) and alpha-ketoglutarate dehydrogenase in both the Kreb’s
cycle and pentose-phosphate pathway. These enzyme systems
have key roles in the carbohydrate metabolism process, generat-
ing adenosine triphosphate (ATP) to energetically sustain cellular
processes and reactions in the CNS, which have been demon-
strated in both human and animal tissues (rodents).48 Reduced
ATP induces inhibition of catechol-O-methyl transferase activity,
increasing the levels of the neurotransmitter dopamine, which in
turn can produce delirium, hallucinations and delusions.
Another neurotransmitter involved is acetylcholine, reduced

levels of which have been linked to cognitive impairment
(dementia) and delirium, whereas demyelinating diseases are
related to thiamine deficiency syndromes, such as MBD. Other
neurotransmitters, such as glutamate, aspartate and gamma-
aminobutyric acid, also have their levels reduced following
thiamine deficiency. Furthermore, an increase in the precursor
glutamine, due to hypoactivity of alpha-ketoglutarate dehydro-
genase, produces excitation and delirium in humans.49

Considering the brain areas that are characterized by intense
metabolic activity and their need for large amounts of thiamine, a
drop on thiamine-dependent enzyme activity affects local
metabolism and energy production. This framework promotes
neuronal/glial loss and CNS atrophy, being reported for both
human as well as for rodent animal model.50 The thiamine-
dependent enzyme transketolase catalyzes reactions that produce
ribose-5-phosphate and reduced nicotinamide adenine dinucleo-
tide phosphate (NADPH) from glucose-6-phosphate in the
pentose-phosphate pathway, and presents reduced activity during
thiamine-deficient states. This leads to reduced levels of essential
molecules that participate in glutathione synthesis, which is
responsible for converting hydrogen peroxide (H2O2) into H2O.
Impaired production of glutathione results in H2O2 accumulation,
lipid peroxidation, protein oxidation and neuronal damage. Most
of these observations derive from animal (rodent) studies, that
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were later confirmed relevant after analysis of human brain tissue,
and used to justify previously reported behavioural abnormalities
(apathy and social indifference, superficial and labile emotions,
and lack of goal-oriented spontaneous activity).51

Thiamine deficiencies reflect failures in the processes involved
in the chronic alcoholic state, such as lack of dietary intake,
intestinal malabsorption, altered hepatic uptake and metabolism,
reduced re-absorption by renal tubular cells, increased skeletal
and visceral protein catabolism and abnormal lipid metabolism.52

Thus, such deficiency in the tissues leads to difficulty in assembly
and proper functioning of various enzymes that are important for
the breakdown, or the metabolism of sugar molecules. Therefore,
in the brain, thiamine is required in neurons and glia cells; thus the
inadequate functioning of the thiamine-using enzymes (that is,
pyruvate dehydrogenase—PDH and alpha-ketoglutarate dehydro-
genase -α-KGDH) can lead to failure in critical biochemical
reactions, such as the synthesis of neurotransmitters, as acetylcho-
line, glutamate, gamma-aminobutyric acid and aspartate. In
addition, the inadequate PDH functioning may lead to failure in
myelin and glutathione synthesis, thereby inhibiting the ability of
these neurons to conduct signals and body’s defence against
oxidative stress, respectively, as previously demonstrated both in
humans and rodents.45,53

The diversity of synergistic mechanisms involving alcohol and
thiamine deficiency extend beyond their action on the CNS. As
previously reported in humans, they also interact on a pharma-
cokinetic level, as ethanol inhibits carrier proteins present in
duodenal cells that are essential for the absorption of B complex
vitamins.54,55 Because of thiamine’s cofactor activity on PDH,
thiamine deficiency interferes with myelin synthesis and therefore,
compromises the corpus callosum, a structure known to have high
myelin content, as reported in studies performed in humans and
animals (that is, rodents).21,45 In fact, long-term malnutrition or
nutrient deficiency due to alcohol ingestion may be related to the
pathological consequences of MBD.

Ethanol metabolism and oxidative brain damage
Ethanol’s contribution to brain damage permeates its pharmaco-
logical properties, as it alters neurotransmitter activity in the CNS.
However, said contribution is also closely related to ethanol
metabolism. Despite being mainly metabolized by the liver (up to
90%), ethanol can also undergo biotransformation in other
anatomic structures, including the CNS, which was observed in a
rat model of alcoholism.56 Data from studies using human samples
and rodent models provide evidence that ethanol metabolism
takes place through an oxidative process, which mediates the
production of acetaldehyde (AA) by three enzymes: alcohol
dehydrogenase (ADH), catalase and cytochrome P450 2E1
(CYP2E1), which are also present in the CNS and, therefore, exert
their activity on ethanol.57,58 AA is ultimately converted into
acetate by the aldehyde dehydrogenase enzymes, as demon-
strated in a mice model.59

Aldehyde dehydrogenase (ADH) pathway. ADH3 (in humans and
rodents) and ADH4 (only in humans) are the main isoforms of ADH
responsible for ethanol metabolism in the brain, especially in the
cerebellum and hippocampus.57 ADH enzymes are known to use
nicotinamide adenine dinucleotide (NAD+) as a cofactor in ethanol
oxidation, reducing it to NADH. This reaction consequently
increases the NADH/NAD+ ratio, leading to an altered cellular
redox state, which has been associated with the development of
oxidative stress disorders of the CNS, both in human and animal
(rodents) models.60,61 As a matter of fact, the AA produced by ADH
turns xanthine dehydrogenase into xanthine oxidase, ultimately
increasing the production of reactive oxygen species (ROS) that
can lead to oxidative stress-mediated blood–brain barrier injury, as
previously demonstrated in primary human neurons.62

Despite the important role of ADH, evidence accumulated over
the years points to catalase as the main ethanol metabolizing
enzyme in the brain, according to studies performed in both mice
and rats, as well as human prenatal cephalic tissues.59,63–65 In the
periphery, catalase is located within peroxisomes, metabolizing
approximately 2% of the circulating ethanol. It has been shown in
rat, cattle and pig liver tissues that such process is not NAD+
dependent and converts ethanol into AA after forming a complex
with H2O2, leading to water and oxygen production.66 In the brain,
studies developed with acatalasemic or catalase inhibitor-treated
mice have demonstrated that catalase mediates up to 50% of
ethanol metabolism.58

Catalase pathway. Concerning oxidative stress, catalase is also
known as an antioxidant enzyme, and was found to have a
reduced activity in both the cerebellum and hypothalamus of rats
chronically fed with ethanol.67,68 It has been proposed that such a
reduction in catalase activity is due to the disruptive action of
ethanol in the nrf2-mediated pathway, which is responsible for
gene transcription of antioxidant enzymes such as catalase, thus
increasing ROS levels and contributing to the establishment of an
oxidative stress state, which has been reported in a study
conducted in postnatal day 7 rat pups treated with resveratrol
(100 mg/kg).69

Controversially, acute as well as chronic ethanol intake can
promote an increase in catalase activity in the CNS, which will
specifically affect the spinal cord, striatum, synaptosomes and
microsomes, as previously shown in rat brain subcellular
fractions.70 It has been reported for both human and animal
models (rodents) that enhanced catalase activity within the CNS is
dangerous due to the resulting increase in local AA concentra-
tions. Because of its high reactivity, AA interacts with a wide
variety of cell structures and biomolecules, such as mitochondria
and microsomal proteins, respectively. Such interactions lead to
biological dysfunction and have been reported to contribute to
lipid peroxidation, ROS generation and oxidative stress.71,72

Cytochrome P450 2E1 (CYP2E1) pathway. CYP2E1 converts
ethanol to AA and ROS, a reaction that demands both oxygen
and reduced NADPH, as it was shown in human and bovine brain
microvascular endothelial cells, as well as mice and rat models.73,74

As previously mentioned, although mainly expressed in the liver,
CYP2E1 is also expressed in neurons from the cerebral cortex,
granule cells and Purkinje cells of the cerebellum, and pyramidal
neurons of the hippocampus (CA1, CA2 and CA3 regions) in the
brains of rats and humans.62 Furthermore, studies in rats have
demonstrated that the expression of CYP2E1 induced by ethanol
consumption is associated with an increase in its activity up to 20-
fold. In humans, similar effects were found in ethanol abusers, as
well as moderate consumers.75 As a result, increased expression
and activity of CYP2E1 promotes large increases in local
concentrations of AA and ROS, leading to oxidative stress and
neuronal damage in the CNS of both humans and rodents.76

These effects result in the installation of mitochondrial dysfunc-
tion, linked to overproduction of ROS (H2O2, O2

−), and reduction in
the respiratory rate and ATP synthesis, also mediating DNA
damage, as observed in human and rodent models.77

Pro-oxidative mechanisms. Excessive generation of ROS and AA
in the CNS of animals (rodents) and humans adds to the increased
expression of inducible nitric oxide synthase (iNOS), and thus the
synthesis of nitric oxide (NO) is induced by chronic alcohol
consumption. The reaction of NO with ROS (H2O2, O2) leads to the
formation of peroxynitrite, a highly harmful radical.73,74

More recently, in a study using human neuroblastoma cells and
7-day pulp mice brain tissue, NADPH oxidase (NOX) has been
implicated in oxidative damage to the CNS generated by ethanol.
In fact, ethanol promotes the increase of NOX activity via a CDC42-
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dependent pathway. NOX, in turn, promotes intense production of
ROS.78 Additionally, most of the enzymes involved in CNS-
mediated ethanol metabolism, mentioned earlier, have been
linked to the onset of oxidative stress, lipid peroxidation and
apoptosis.79 Such events generate characteristic damage to the
corpus callosum (mainly demyelination, axonal degeneration and
necrosis) of human chronic consumers of ethanol, which is a
prominent feature found in MBD.70,80

Besides stimulating pro-oxidant mechanisms, ethanol also
triggers oxidative stress in the CNS of humans by reducing the
activity of the enzyme-based antioxidant system, which is
composed of superoxide dismutase, catalase, glutathione perox-
idase and glutathione reductase.80

Superoxide dismutase is the rate-limiting enzyme responsible
for the conversion of H2O2 into O2

- , but in chronic alcoholic
intoxication, their cytosolic and mitochondrial isoforms (in the
cerebral cortex and cerebellum, respectively) exhibit reduced

activity, according to data reported in a study using a rat model.68

A similar effect has been observed in the spinal cord for both
acute and chronic ethanol intoxication, which was attributed to
superoxide dismutase inactivation, causing an accumulation of
superoxide radicals in rats brains.81

Glutathione peroxidase, an enzyme found mainly in the cytosol
and mitochondrial matrix, mediates the reduction of peroxides
with the participation of glutathione, which is accompanied by the
formation of glutathione disulphide in the human brain.82 In the
context of alcoholic intoxication, a reduction of its activity due to
the interaction with lipid peroxidation end-products, such as
malondialdehyde (MDA) and 4-hydroksynonenalm, has been
previously reported in rats chronically fed with ethanol.83

Glutathione reductase, present in the cytosol and mitochondria
of most cells, is another enzyme affected by ethanol. Glutathione
reductase regenerates reduced glutathione at the expense of
NADPH oxidation in the murine brain.84 Acute exposure to ethanol

Figure 1. Graphical representation of major CNS damage mechanisms triggered by excessive consumption of ethanol or by thiamine
deficiency related to the occurrence of MBD. Ethanol-induced damage to the (CNS) involves its direct action on cellular metabolism,
increasing the activity of enzymes producing ROS, such as NOX. The ethanol metabolite, acetaldehyde, formed in the CNS by three major
pathways (alcohol dehydrogenase (ADH3,4), catalase and CYP2E1), in turn also produces damage, as it raises the formation of ROS, induces
the xanthine oxidase pathway and nitric oxide synthase (iNOS)-inducible enzymes. The formation of acetaldehyde is further increased due to
the inductive effect of ethanol on catalase and CYP2E1. Both mechanisms contribute to oxidative stress and neurodegeneration. In addition,
the consumption of ethanol compromises the absorption of thiamine, contributing to reduced thiamine levels in the CNS, one of the factors
linked to MBD. Thiamine deficiency, also generated by low intake or absorption disorders, impairs thiamine pyrophosphate-dependent
enzyme activity. Reduced activities of PDH and alpha-ketoglutarate dehydrogenase diminish ATP production, which can affect cell
metabolism. Moreover, the reduction of transketolase activity compromises the production of glutathione, favouring the development of
oxidative damage. Such mechanisms described above produce damage to the corpus callosum, which results in interhemispheric disconnection
syndrome. Furthermore, thiamine deficiency reduces catechol-O-methyl transferase activity, which promotes, among other effects on
neurotransmitter pathways, the elevation of dopamine levels that causes symptoms such as delirium and a reduction in acetylcholine levels,
which leads to dementia.
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decreases the activity of this enzyme, especially in the cerebral
cortex, whereas chronic intoxication is marked by low levels of
reduced glutathione, which is consumed to reduce ethanol
intoxication poisoning in rodents and humans (Figure 1).67,85

MBD manifests itself with a series of nonspecific symptoms
related to hemispheric disconnection, which is important for
differential diagnosis.44 Evaluation of patient history is also an
important step, checking especially whether there has been
chronic exposure to alcohol or some other condition that led to
malnutrition, as well as factors directly related to the development
of MBD, combined with imaging tests of the findings for a better
treatment approach.

THERAPEUTIC PERSPECTIVES
The current lack of knowledge about the mechanisms underlying
demyelinating lesions of the corpus callosum associated with the
low occurrence of this syndrome is a barrier to the establishment
of an effective therapy. However, clinical practice suggests that
treatment with vitamin B complex vitamins, such as thiamine (B1),
folic acid (B9), cyanocobalamin (B12) and nicotinamide (B3) is
essential, even if their levels are within normal limits, in order to
avoid disease progression.86 Although there are large and
controversial variations in dose (75–1000 mg/kg) and duration
(1–12 weeks) of thiamine replacement therapy, the analysis of 153
cases demonstrated that his early initiation, within at least two
weeks after the onset of symptoms, improves MBD prognosis and
represents the only limiting factor in patient recovery.15,86,87

Among patients treated, about 40% presented normality or
minimal disability compatible outcomes, whereas in untreated
patients this rate drops to 20%.87

Thiamine replacement therapy has been well established for
cases of Wernicke encephalopathy, which is generated by
thiamine deficiency associated with excessive alcohol consump-
tion. Considering the losses of synaptic activity in the CNS
generated by thiamine deficiency as reviewed above, clinical
intervention consists of daily parenteral administration of this
vitamin until behavioural symptoms are reversed. This protocol
has been used, sometimes with some adjustments (association
with vitamin B12 associated to folate at dose of 5 mg/dl), for the
treatment of MBD. In many cases, the protocol contributed to the
total or partial recovery of the patient.71,88 Although there is no
placebo-controlled randomized trial for this application, clinical
experience highlights it as most advantageous therapy as
compared with others.87

In addition to its use as a thiamine replacement, thiamine
treatment can also be used in conjunction with other therapeutic
agents. Recent approaches have been directed towards the use of
high doses of anti-inflammatory steroids and adjuvant therapies
with antidepressants. Fukumoto and Suzuki28 proposed the use of
the tetracyclic antidepressant mianserin at a low dose (10 mg/day)
combined with standard thiamine treatment. This association
proved effective in the control of neuropsychological symptoms,
such as delusions and depressive behaviour.
The inclusion of steroidal anti-inflammatories in the treatment

of MBD appears to have been based on the hypothesis that injury
of the corpus callosum is connected to a bleeding disorder, with
evidence of inflammation and oedema. Its application thus relates
to control of the inflammatory process, with reduced cerebral
oedema and blood–brain barrier stabilization. Furthermore, anti-
inflammatory steroids prevent the demyelination process. For
such a purpose, methylprednisolone (500 mg/day for 5 days or
1000 mg/day for 3 days, intravenously), prednisolone (30 mg/day)
or dexamethasone (8 mg/day)22,89 have been previously applied.
This therapy, however, still has its basis in conceptual hypotheses
and clinical trials. Unconditional logistic regression studies showed
that the replacement of thiamine in fact improves MBD patients’
prognoses. Although some authors affirm that steroid therapy has

not shown any advantage,87 corticosteroids associated with
thiamine therapy have been used with complete resolution of
MRI-identifiable lesions and improvement of clinical responses.90

Another supportive treatment strategy applied to a 61-year-old
alcoholic patient with MBD consisted of chlormethiazole adminis-
tered at low doses in association with thiamine (900 mg/day). In
this case, the patient showed remarkable improvement.91 The
action of this sedative agent, a thiazolic derivative, is based on the
enhancement of gamma-aminobutyric acid activity and can
present a possible neuroprotective effect.92

Preclinical studies have also pointed to the control of oxidative
stress, plasma concentrations of ammonia and alcohol as
important factors assisting in thiamine replacement therapy, to
reduce the structural changes of the corpus callosum and
cognitive disorders in MBD.80,93

The prognosis tends to be worse in alcoholic patients, but can
be improved in cases of early detection of the disease.19 In a
clinical study, Uchiyama et al.94 reported that besides lesions in
the corpus callosum, there were asymmetrical hypo-intense areas
in several cortico-subcortical structures that were related to the
presence of cerebral micro-haemorrhage. According to the
authors, these findings were not dependent on the presence of
callosal lesions, but were important in augmenting the severity of
MBD-induced dementia.
Finally, medical data (1903–2001) have reported approximately

250 cases of MBD with 90% of them having poor prognosis,
highlighting high levels of both morbidity and mortality: 200
patients died, 30 developed dementia and only in 20 cases did
they recover.15 However, there is a high likelihood for sub-
diagnosis, which accounts for an underestimated number of cases
reported in the literature, as well as a lack that clarifies the
susceptibility of gender-dependence in the occurrence of MBD.
In fact, probably men have been more affected or diagnosed
because they still consume more alcohol than women do, as
reported by epidemiological surveys.95 Nevertheless, because of
the lifestyle among women that has been modified, in which
the consumption of alcohol has been increased,95 such epide-
miological differences in the occurrence of MBD will be balanced.
In this regard, new approaches for the prevention, early diagnosis
and treatment of MBD are essential. Of concern, increasing
alcohol consumption, which besides being the cause of nearly
5.9% of deaths worldwide,95 is responsible for the appearance of
diseases that affect the CNS, such as MBD, due to its interference
with the absorption of B complex vitamins, especially thiamine,
which is directly linked to the development of corpus callosum
damage.
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